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STRONG INTERACTIONS, BARYON NO.=0 
STRONG INTERACTIONS, BARYON NO.=1 
STRONG INTERACTIONS, BARYON NO. 
GREATER THAN 1 
PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 
APPLICATIONS TO ELECTROMAGNETIC AND 
WEAK INTERACTIONS 
FIELD THEORY 
SCATTERING THEORY 


PHYSICS RESEARCH (CONT.).........::ccssssssessssesesssesseseseeneees 
NUCLEAR PHYSICS 
NUCLEAR PROPERTIES AND REACTIONS, A=1:5, 


NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=1:5, 
THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=1-5, 
EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=1.-5, 
EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 


ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 


NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6-19 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING...........+. 2 


Category 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGV....... 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
RADIOACTIVE DECAY 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 













































































Category 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, THEORETICAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
MASS, ABUNDANCE, AND BINDING ENERGY. 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 
MASS, ABUNDANCE, AND BINDING ENERGY. 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, THEORETICAL. 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL * 
MASS, ABUNDANCE, AND BINDING ENERGV....... 
RADIOACTIVE DECAY 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=150- 
189, EXPERIMENTAL.... 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
RADIOACTIVE DECAY 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 




































































FUSION ENERGY 


Category 


ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
ENERGY LEVELS AND TRANSITIONS 
NUCLEAR PROPERTIES AND REACTIONS, A=190- 
219, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
NUCLEAR REACTIONS AND SCATTERING 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR PROPERTIES AND REACTIONS, A=220 
AND ABOVE, EXPERIMENTAL 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR THEORY 
NUCLEAR STRUCTURE 
NUCLEAR MATTER 
NUCLEAR REACTIONS AND SCATTERING 
SPONTANEOUS AND INDUCED FISSION 
NUCLEAR MODELS 
RADIATION AND SHIELDING PHYSICS 
RADIATION PHYSICS 
NEUTRON INTERACTIONS WITH MATTER 
MEDICAL PHYSICS 
RADIATION PROTECTION STANDARDS 
DOSIMETRY. 
SOLID STATE PHYSICS 
SUPERCONDUCTIVITY 
GENERAL THEORY 
ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, 
AND THERMAL PHENOMENA 
THEORETICAL PHYSICS 
CLASSICAL AND QUANTUM MECHANICS 
RELATIVITY AND GRAVITATION 
STATISTICAL PHYSICS AND THERMODYNAMICS 
ELECTRICITY AND MAGNETISM 
MATHEMATICAL PHYSICS 

































































PLASMA RESEARCH 
PLASMA CONFINEMENT AND HEATING 
PLASMA DIAGNOSTICS ae 
PLASMA KINETICS - GENERAL 
PLASMA KINETICS - EXPERIMENTAL 
PLASMA KINETICS - THEORETICAL 
PLASMA PRODUCTION 
PLASMA 
PLASMA 











POWER SUPPLIES, ENERGY STORAGE 

COOLING SYSTEMS 

HEATING AND FUELING SYSTEMS 

TRITIUM PROCESSING, ENVIRONMENT AND 
SAFETY. 

POWER CONVERSION SYSTEMS 

INERTIAL CONFINEMENT TECHNOLOGY 

COMPONENT DEVELOPMENT AND MATERIALS 
TESTING... 











Category 


GENERAL AND MISCELLANEOUS 
MANAGEMENT 
MATHEMATICS AND COMPUTERS 


CORPORATE INDEX 
AUTHOR INDEX 

SUBJECT INDEX 
CONTRACT NUMBER INDEX 
REPORT NUMBER INDEX 
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COAL AND COAL PRODUCTS 


PROCESSING 


31997 Coal as a raw material for chemistry. Franck, H.G. (Ruet- 
gerswerke A.G., Frankfurt am Main (Germany, F.R.)). Chem. Ind. 
(Duesseldorf); 30: 185-191(Apr 1978). (In German). 

The supply structure of chemical raw materials, coal conver- 
sion technologies including coal degasification and tar chemistry, 
carbide synthesis and acetylene chemistry, coal gasification and coal 
hydrogenation are discussed as well as economic aspects and future 
prospects. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 32057, 32726 


31998 Metallurgical cokes from oxidized highly caking coals. 
Ignasiak, B.; Carson, D.; Jadernik, P.; Berkowitz, N. (Alberta Re- 
search Council, Edmonton). CIM Bull; 72: No. 803, 154-158(Mar 
1979). 

Laboratory studies suggest that improvements of coke 
strength brought about by pre-heating caking coals before carboniza- 
tion accrue from inadvertent oxidation rather than from other low- 
temperature changes in the coal mass. Controlled oxidation of highly 
caking coal, followed by laboratory carbonization, produces cokes 
which, in terms of a laboratory scale tumble test index, are equiva- 
lent to those obtained from prime metallurgical blends. Appropriate- 
ly formulated blends of exhaustively oxidized and fresh caking coal 
similarly yield cokes with strength indices comparable to those of 
cokes made from the same coal after oxidation under optimum 
conditions. 


31999 Method for dewatering coke tar-water mixtures. Pavilcius, 
A.M.; Lindenberger, W.H. (to Nalco Chemical Co.). US Patent 
4,139,451. 13 Feb 1979. Filed date 12 Dec 1977. 8p. 

A method for dewatering tar-water mixtures obtained from 
the coking of coal is disclosed. The method involves adding to the 
tar from 150 to 3,000 ppm of a di-ti butyl ethoxylated phenol 
compound dissolved in water, heating the tar-water mixture, and 
then agitating it to allow contact with the chemical additive. This is 
followed by allowing the mixture to settle forming an aqueous upper 
phase and a lower dewatering tar phase. 


32000 Closure for a coking chamber of a coking oven. Dix, K.; 
Hoffmann, W. US Patent 4,124,451. 7 Nov 1978. Priority date 18 Jul 
1975, German, Federal Republic of (F.R. Germany). 18p. 

The opening for charging a coking chamber of a coking oven 
is closed by closure means and a lock chamber is arranged outside 
the closure means for preventing any emissions from the coking 
manga seeping past the closure means to pass to the outer atmos- 
phere. 


32001 Method for producing coke. MacDonald, J.E. (to Pennsyl- 
vania Coke Tech., Inc.). US Patent 4,124,450. 7 Nov 1978. Filed date 
18 Apr 1977. 12p. 

An increased coking rate of a coal charge in a nonrecovery 
coke oven is achieved without polluting emissions by decreasing the 
supply of primary air fed into the coke oven chamber throughout the 
coking period while controlling the amount of heated secondary air 
for combustion of the effluent in downcomers to maintain the 
temperature therein between 1200°F and 2400°F and to maintain a 

oe Sag in the range of 1800°F to 2700°F in heating flues by 
er combustion of the effluent discharged thereto from the 


downcomers. Coking proceeds from the top, bottom and sides of the 
coal charge. The effluent from the sole heating flue is incinerated 
within a checker-filled ignition chamber maintained at a temperature 
of at least 1600°F. The incinerated are drawn into a stack at a 
negative draft pressure of between 0.15 and 0.17 inch water gage. 


32002 — equipment for coke oven plants and servicing ma- 
chines. Fiedler, J. Glueckauf; 114: No. 21, 955-972(Nov 1978). (in 
German). 

Work, operating and plant safety of coke oven installations 
and servicing machines depend gd on the type and —- 
effectiveness of the equipment itself. article, therefore, 
the safety equipment for coking plants that is currently available. 


32003 Application of heavy oil for metallurgical coke manufac- 
turing: on the coking of heavy oil coexisting with coal. Kumai, J. 
(National Research Inst. for Pollution and Resources, te 4 
Japan); Yamaguchi, K.; Maruyama, K.; Kimura, H.; Y 
Energy Dev. Jpn.; 1: No. 7% 45-57(Jul 1978). 

Experimental results on heavy oil and coal compatibility are 
reported as part of an investigation into the application of heavy oils 
in the manufacture of metallurgical coke. its were con- 
ducted using various methods of heat treatment to determine the 
characteristics of heat-treated heavy oil, to determine the relation- 
ship between crucible swelling number of blends and the volume of 
heat-treated oil, and to characterize the coking Kee poy of coal 
that has been swollen in heavy oil. Pitch oil was f to be the best 
solvent and prior treatment to be necessary to ensure the develop- 
ment of aromatic ring structures. Compatibility was found with 
coking, but not non-coking, coal. 7 references. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 32021, 32023, 32278 


32004 Coal desulfurization. Grant, S.L. (to Standard Oil Co.). 
US Patent 4,137,050. 30 Jan 1979. Filed date 31 Mar 1978. 6p. 

The pyritic sulfur content of coal can be significantly reduced 
by leaching the coal with an aqueous solution containing hexacyano- 
ferrate (III) ions. 


32005 Counter-current process with a hydrodesulfurization of 
solid carbonaceous materials. Nuttall, HE Jr.; Sass, A.S. (to Occi- 
dental Petroleum Corporation). US Patent 4, 133,867. 9 Jan 1979. 
Filed date 25 Apr 1974. 8p. 

Finely divided, sulfur-bearing, carbonaceous materials are 
carried by hydrogen in counter-current flow at elevated drogen-sulide 
tures to the flow of relatively large, metal oxide, hy 
accepting pellets. The sulfur contained in the 
reacts with the carrier hydrogen to form hydrogen sulfide which, in in 
turn, reacts with the metal oxide to form the co’ metal 
sulfide and water. The water and unreacted carrier hydrogen are 
then separated from the desulfurized carbonaceous material and 
following separation of water from the residual hydrogen, the <7 
drogen is recycled with make up hydrogen at elevated 
the desulfurization zone. The formed metal sulfide ego 
moved from the base of the desulfurization zone and oxidized back 
to the oxide state for recycle back to the opposed end of the 
desulfurization zone. 


32006 Dispersoid separation method and apparatus. Winsche, 
W.E. (to Department of faa. US Patent Application 901,047. 28 
Apr 1978. 16p. 

Improved separation of heavier meterial from a 
gas and heavier material entrained therein is taught by the oethod of 
this invention which advantageously uses apparatus embodied in an 
inertial separator having rotary partition means comprising wall 
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members dividing a housing into a plurality of axially-extending 
through passages arranged in parallel. Simultaneously with the heli- 
cal transit of a moving stream of the dispersoid through the parallel 
arrangement of ptr rents nah through passages at a constant 
— velocity, the heavier material is driven radially to the 
collecting surfaces of the rotational wall members where it is collect- 
ed while the wall members are rotating at the same angular velocity 
as the moving stream. The plurality of wall members not only 
provides an increased area of collecting surfaces, but the positioning 
of each of the wall members according to the teaching of this 
— alsu results in a shortened time-of-flight to the collecting 
surfaces. 


HYDROGENATION 


32007 Hydrogenation process for solid carbonaceous materials. 
Cox, J.L.; Wilcox, W.A. (to Dept. of Energy). US Patent Applica- 
tion 863,765. 23 Dec 1977. 15p. 

Coal or other solid carbonaceous material is contacted with 
an organic solvent containing both hydrogen and a transition metal 
catalyst in solution to hydrogenate unsaturated bonds within the 

us material. This beneficiation step permits subsequent 
pyrolysis or hydrogenolysis of the carbonaceous fuel to form dn 
eous and liquid hydrocarbon products of increased yield and q 


GASIFICATION 


REFER ALSO TO CITATION(S) 32073, 32086, 32740, 33115, 
33828, 33874, 34369 


32008 (AED-Conf—77-565-002) Gasification with nuclear reac- 
tor heat. Weisbrodt, I.A. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projekt Prototypanlage Nukleare Prozesswaerme). 
(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
enstein-Leopoldshafen (Germany, F.R.)). 1977. 27p. (In German). 
CONF-771261—1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 
From Conference on coal gasification and hydrogenation; 
Essen, F.R. Germany (7 Dec 1977). 
The pe political ultimate aims for the introduction of 
cation and the present state of technology con- 
cerning the reactor, concerning gasification and heat exchang- 
ing components are outlined. Presented on the plans a) for hydro- 
gasification of lignite and for steam gasification of pit coal for the 
production of synthetic natural gas, and b) for the introduction of a 
nuclear heat system. The safety and environmental problems to be 
expected are portrayed. The main points of development, the 
planned prototype plant and the schedule of the project Pototype 
plant Nuclear Process heat (PNP) are specified. In a market and 
economic viability study of nuclear coal gasification, the application 
fos of SNG, the possible construction programme for the 
G, as well as costs and rentability of SNG production are 
estimated. 


32009 (BM-RI—8335) Erosion testing of potential valve materi- 
als for coal gasification systems. Hansen, J.S.; Kelley, J.E.; Wood, 
F.W. (Bureau of Mines, Albany, OR (USA). Albany Metallurgy 
Research Center). 1979. 30p. Dep. NTIS, PC A03/MF AO1. 

In support of its objective to conserve mineral resources by 
minimizing premature failure of materials, the Bureau of Mines 
conducted a cooperative study with the U.S. Department of Energy 
on the erosion and abrasion resistance of hard materials for valves in 
coal conversion systems. A newly developed erosion-testing appara- 
tus is described and data on the erosion resistance of over 200 
materials are presented. Erosion resistance of most metals was com- 

tively low. In contrast, ceramics and cermets such as BygC, WC, 
iC, SisNs, and TiBz, when fabricated to minimize porosity, dis- 
po med grog erosion resistance than metals. Coatings such as boron 
into Mo and WC, chemical-vapordeposited TiCN, and 


electrodeposited TiB, were highly erosion resistant if — in 


thicknesses ranging from 60 to 75 um. Erosion resistance of cement- 


ed carbides was inversely related to metal binder content. 


32010 (BM-RI—8348) Chemical vapor deposition of wear-resis- 
tant coatings. Stephenson, J.B.; Soboroff, D.M.; McDonald, H.O.; 
Cochran, A.A. (Bureau of Mines, Rolla, MO (USA). Rolla Metallur- 
gy Research Center). 1979. 14p. Dep. NTIS, PC A02/MF AOI. 

The Bureau of Mines, under an interagency agreement with 
the Department of Energy (DOE), investigated the feasibility of 
hardfacing the critical surfaces of valves and similar devices by 
chemical vapor deposition. The purpose of this research was to 
increase the wear resistance of these components for use in the 
abrasive and erosive environment of coal gasification units. Tungsten 
and molybdenum coatings were produced on nickel-plated carbon 
steels and stainless steels by hydrogen reduction of the metal hexa- 
fluoride at 325 to 600°C. Titanium nitride coatings were produced 
on low-carbon steels by the reaction of titanium tetrachloride, hy- 
drogen, and nitrogen at 1,000°C. Titanium carbonitride coatings 
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were produced on low-carbon steels by the reaction of nitrogen, 

hydrogen, and methane at 900°C. Tungsten, molybdenum, and titan- 

ium nitride coatings were formed on 6-, 10-, and 12-inch (0.15-, 0.25-, 

and 0.30-meter) ball valve seats for evaluation in the low-Btu coal 

— pilot a gg at the Morgantown Energy Research Center, 
organtown, W 


32011 (CONF-781110—16) IGT U—GAS pilot plant: high tem- 
perature fluidization. Sandstrom, W.A.; Vora, M.K.; Rehmat, A.G. 
(Institute of Gas Technology, Chicago, IL (USA)). 1978. Contract 
EX-76-C-01-2433. 18p. Dep. NTIS, PC A02/MF AO1. 

s) From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

The performance of the IGT fluidized-bed, ash-agglomerat- 
ing, Sing fl pilot plant is discussed. Important data are included 
— 4 fluidized -bed temperature, feed size consist, superficial 
v ash concentration in the fluidized-bed, operation of an 
neni ‘cyclone, sintering and defluidization, and ‘fines recirculation 
to the fluidized-bed. The pilot plant reactor, suitable for scale-up, has 
a 4-foot (1.22 m) inside diameter and a 25-foot (7.62 m) height. This 
reactor has been operated at near atmospheric pressures and tem- 

tures of 1476 to 2063°F (802 to 1128°C) during tests using coke 
reeze, coal chars, and various coals including Montana subbitumin- 
ous, Illinois No. 6 bituminous, and Western Kentucky No. 9 bitumi- 
nous coal. Currently, gasification tests are underway to determine 
the design factors for commercial utilization of the proprietary IGT 
U-GAS Process. 


32012 (DOE/TIC—10029) Commercialization focus group inter- 
view: medium and low Btu coal gassification. (Elrick and Lavidge, 
Inc., San Francisco, CA (USA)). Aug. — Contract EV-78 1- 
6457. 14p. Dep. NTIS, PC A02/MF A 
DOE's background epee med that the technology neces- 
sary for commer tion of medium and low Btu coal gasification 
is available. All of the respondents agree with this statement. The 
primary barrier to commercialization of these technologies in today’s 
environment is financial. Until natural gas prices are deregulated and 
allowed to find their equilibrium level, other sources of fuel, will 
remain economically unfeasible. While even in a free-market situa- 
tion, many respondents believe that fuel from coal gasification will 
remain more expensive than natural gas and natural gas will continue 
to be the preferred fuel, they Geheve th that industry will be more than 
to shift to coal gasification because of its low priority for 
allocation of natural gas, and willing to pay a premium for a 
guaranteed, uninterruptable source of fuel. These respondents see 
medium and low Btu coal pm that fuel and with a larger potential 
market than predicted b IE. The federal government is seen as 
having a role to play in the commercialization of this fuel alternative, 
including funding a demonstration unit, guaranteeing loans for a few 
of the following units and providing protection for industry innova- 
tors by establishing an explicit, stable energy policy. The 
government's policy of price regulation is obviously of extreme 
importance to people considering the major financial expenditures 
necessary to make these fuel alternatives commercially available. 


32013 aor 13)) Executive summary commercial 
plant conceptual design and cost estimate: CO. acceptor process 
gasification pilot plant. Final report, volume 13, August 1976—Decem- 
ber 1977. (Conoco Coal Development Co., Library, PA (USA). 
Research Div.; Stearns-Roger Engineering Co., Denver, CO 
(USA)). 1977. Contract EX-76-C-01-1734. 5ip. Dep. NTIS, PC 
A04/MF AOl1. 
This report summarizes the unique technical features of the 
CO, Acceptor process and the economic potential of the process as 
ere rom demonstrated performance in a 40 T/D pilot plant at 
pid City, S.D. compared to a standard Lurgi unit, the CO, 
Acceptor process is more efficient, utilizes less water, and requires a 
lower investment per unit of gas output. The CO2 Acceptor process 
enjoys its greatest advantage where there is no ready market for coal 
fines and Lurgi liquids, and where concern over liquid effluent 
pollutants is a significant problem. Medium Btu synthesis gas is 
almost 1$/MM Btu (25%) lower in cost than SNG on the same basis 
of coal cost and capital costs; this is a pronounced advantage for 
industrial consumers where the costs of gas transportation and 
distribution and relatively small. Synthesis gas from the CO2 Accep- 
tor process can be utilized readily to produce chemicals such as 
methanol (preferably with SNG as a co-product). Economic apprais- 
al of chemical manufacture by this route should be examined, 
particularly for Southwest locations where lignite is available and a 
chemical industry based on natural gas now exists. 


32014 (FE—2029-8) Gasification in pulverized coal flames. Semi- 
annual progress report, April 1978—December 1978. Barnhart, J.S.; 
George, P.E.; Huang, H.G.; Laurendeau, N.M. (Purdue Univ., La- 
fayette, IN (USA). School of Mechanical Engineering). 1978. Con- 
tract EX-76-C-01-2029. 47p. Dep. NTIS, PC A03/MF AO1. 

A program to investigate the feasibility of using currently 
available pulverized coal burners to produce power or synthesis gas 
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from coal is reported. Two configurations are considered: (1) the 
annular confined jet with secondary swirl, and (2) the vortex tube 
with tangential entry. The first burner is characterized by a single 
axial injector of high primary velocity; secondary swirl is used to 
control mixing and residence times. The second burner is modeled 
after the cyclone combustor; large residence times and slagging 
operation should lead to high carbon efficiencies. Species concentra- 
tions and temperature are measured both within and downstream of 
the gasifier chambers. These profiles are used to assess the influence 
of process variables such as pressure, solid/gas feed rates, swirl 
intensity, inlet temperature and geometrical injection pattern on both 
the rate and extent of coal conversion. Simple models governing 
entrained flow systems will be developed to further interpret the 
experimental data. 


32015 (FE—2762-2) Review of ammonia and hydrogen cyanide 
concentrations in low and medium-Btu coal gases. Walsh, P.M. (Prin- 
ceton Univ., NJ (USA). Dept. of Aeros 4 and Mechanical Sci- 
ences). 1978. Contract EF-77-S-01-2762. 42 Dep. NTIS, PC A03/ 
MF AOl. 

Measurements by various investigators of NHs and HCN 
concentrations in the off-gases from the Mond, Riley-Morgan, Lurgi, 
Koppers-Totzek, Hygas and Synthane coal gasifiers are summarized. 
The equilibrium concentrations of NHs at the gasifier bed and outlet 
temperatures, and the concentrations of NHs + HCN assuming 
complete conversion of coal-bound nitrogen were calculated and 
compared with the observed concentrations. It was concluded that 
at present the best method of estimating NHs + HCN levels in 
age off-gases is to subtract byproduct ash, char and tar nitrogen 

m the coal nitrogen and assume complete conversion of the 
balance to NHs + HCN. Low temperature cleanup produces low/ 
medium-Btu gas containing 1 to 10 ppm V NHs and | to 100 ppm V 
HCN. high temperature NHs and HCN removal has not been 
demonstrated. 


32016 (FE—3014-T1) University of Minnesota, Duluth Campus, 
Stoic coal fasifer safety analysis and hazards evaluation. Final report. 
Lewandoski, G.A. (Vector Engineering, Inc., Springfield, NJ 
(USA)). 1978. Contract ET-78-C-01-3014. 27p. Dep. NTIS, PC A02/ 
MF AOl1. 

The report identifies fire, explosion, and toxic gas release 
hazards in the plant design on the basis of failure modes. It contains 
recommendations for alternatives to design an operation which 
would more effectively prevent hazards and lower the likelihood of 
injury to personnel. Continued plant operational experience may 
result in the possibility of relaxation of the stringency of some of 
these alternatives. However, it is recommended that initially the 
recommendations proposed be strictly adhered to. 


32017 (MERC—78/2) State-of-the-art lock hopper valve test 
plan. (TRW Energy Systems Group, Morgantown, WV (USA)). 
Mar 1978. 37p. Dep. NTIS, PC A03/MF AOl. 

This document has been prepared to summarize the overall 
plan for testing candidates of current valve designs for lock hopper 
use in coal conversion processes. The testing effort described will 
establish the capability of these valves to provide interim use in 
current coal conversion process pilot plants and early demonstration 
size plants. Test conditions are derived from those coal conversion 
processes that exist as pilot plants and are considered most promising 
for demonstration plants. The test plan was prepared with inputs 
from, and in cooperation with, Fossil Energy Research and Morgan- 
town Energy Research Center personnel. 


32018 (PETC—1000) Clean energy from coal. (De , aes of 
Energy, Pittsburgh, PA (USA). Pittsburgh Energy Technology 
Center). Jan 1979. 36p. Dep. NTIS, PC A03/MF AOI. 

The Pittsburgh Energy Technology Center (PETC) conducts 
research and development as part of ERDA’s overall program to 
promote production of clean energy from coal. Established in 1948 
as an energy research laboratory of the Office of Synthetic Liquid 
Fuels, U.S. Bureau of Mines, PETC is the largest fossil energy 
research and development center in the U.S. PETC has a staff of 
about 350 scientists, engineers, technicians, and support personnel 
and is the major Federal laboratory for research in coal combustion 
and conversion of coal to clean fuels. It is located in a semi-rural 
area near Bruceton, in South Park Township, about 12 miles south of 
Pittsburgh, Pennsylvania. The laboratories were built in the late 
1940's after the Congress passed the Synthetic Liquid Fuels Act of 
1944. This law authorized the Department of the Interior to conduct 
laboratory research on production of synthetic liquid fuels from 
coal, oil shale, agricultural and forestry products, and other sub- 
stances and to build and operate demonstration plants to further 
these efforts. The present program is described in detail. 


32019 (SAN—1429-32) Molten Salt Coal Gasification Process 
Development Unit. Quarterly technical progress report No. 8, Janu- 
ary—March 1978. (Rockwell International Corp., Canoga Park, CA 


COAL AND COAL PRODUCTS : 3315 


(USA). Environmental and Energy Systems Div.). 20 Apr 1978. 
Contract EF-77-C-03-1429. 25p. . NTIS, PC A AOl. 

The Molten Salt Coal Gasification Process Development Unit 
(PDU) project was initiated in March 1976 and include the design, 
construction, and operation of a PDU which will convert one ton of 
coal per hour into low-Btu gas. Construction work at the site 


continued, reaching approximately 65% completion. The area in 
which the PDU is located experienced unusually heavy and ex- 
damage occurred at 
construction 


tended rainfall during this period. No significant damag: 

the site; however, the rains resulted in an 18-day 
schedule extension. Construction completion aa — frre weve for 
mid-May 1978. The last major piece o! fo wongat t arrived at 
the site on March 27, 1978; however, ys are being encoun- 
tered in obtaining delivery of several auxiliary items. Work contin- 
ued in preparation for plant startup, including the ordering of 
supplies, the preparation of detailed operating procedures, the design 
of special hardware, and the analysis of plant safety requirements. 


32020 (UCRL—81604) Development of a mechanistic theory for 
drying of porous media using two-fluid, two-phase flow theory. Lycz- 
kowski, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 15 Mar 1979. Contract W-7405-ENG-48. 3lp. (CONF- 
790423—5). Dep. NTIS, PC A03/MF AO1. 

From 2. ro flow and heat transfer symposium work- 
shop; Miami Beach, USA (16 Apr 1979). 

A mechanistic phenomenological model for drying of porous 
media is established for a single representative pore by applying two- 
fluid, two-phase flow theory. The model rationally extends classical 
drying theory to handle rapid drying of moist solids where bulk 
motion of vapor and liquid water occurs within the matrix. 
Several new term ap ne in the model which may be important in 
the analysis of rapid drying phenomena. The new model was devel- 
oped to gain inaght into the moisture dynamics of wet Western 
United States coals undergoing underground coal gasification. Sim- 
plifications are made to com — with other theories and models 

proposed or assumed in the literature to asseess their correctness. 
Explicit expressions aree also obtained for the —— rate and 
phase permeabilities. The extension to a global drying model is 
made. We outline a solution procedure for a simplified version of the 
model and provide as estimate of the coal semi-coking zone by 
solving an analytical solution for another simplified model. 


32021 Process of scrubbing fuel synthesis gases to remove acid 

gases and organic sulfur compounds. Braizler, K.; Doerges, A. (to 
Metallgesellschaft Aktiengesellschaft). US Patent. 4,137,294. 30 Jan 
1979. Priority date 17 Dec 1968, German, Federal Republic of (F.R. 
Germany). 8p. 

In scrubbing fuel gases or synthesis gas, os is im- 
proved by using simple oxygen-containing, water-soluble, organi 
compounds such as the lower alcohols, butanols, or water soluble 
lower ethers. 


32022 Gasification process. Mitchell, D.S.; Sageman, D.R. (to 
Chevron Research Co.). US Patent 4,137,053. 30 Jan 1979. Filed 
date 17 Mar 1978. 18p. 

A continuous process and apparatus are disclosed for the 
retorting or gasification of hydrocarbon-containing solids such as oil 
shale, coal, tar sands, etc., wherein the solids are retorted or gasi 
in a combined entrained and fluidized bed. A solid fluidized heat- 
transfer material flows downwardly through a conversion zone. 
Subdivided hydrocarbon-containing solids are introduced into a 
central portion of the conversion zone, with smaller particles of the 
solids being entrained and moving upwardly through the conversion 
zone countercurrent to the flow of the fluidized heat-transfer materi- 
al, and larger particles of the solids being fluidized and moving 
downwardly through the conversion zone concurrent with the flow 
of the heat-transfer material. A fluidizing gas is injected into a lower 
portion of the conversion zone and a portion of the solids is 
combusted, providing the necessary heat for the conversion reac- 
tions. Substantially plug flow of the heat-transfer solid and the 
hydrocarbon-containing solids is maintained by including in the 
converion zone means for impeding back mixing, such as a packing 
material filling the conversion zone. (official gogette). 


32023 Apparatus and system for producing coal gas. du Pont, 
A.A.; Connell, J.A. US Patent 4,137,052. 30 Jan 1979. Filed date 17 
Aug 1977. 10p. 

Apparatus and system for producing coal gas from coal, air 
and water. Pulverized coal is introduced into a rising stream of air 
and steam in a retort to constitute a fluidized or entrained bed. The 
coal reacts with the steam and air to form a gas consisting of 
hydrogen, carbon monoxide, carbon dioxide, nitrogen, methane and 
higher hydrocarbons. In some cases the air may be eliminated to 
produce nitrogen-free gas. In other instances, the production of 
methane and higher hydrocarbons may be suppressed to produce a 
gas consisting primarily of hydrogen and carbon monoxide. The 
retort is constructed so that product gas and air may be burned in an 
annular space surrounding the central reaction column to produce 
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Shes ay be ee a ee ee 
air introduced to the central reaction chamber 
super-heated by the hot flue gas. A further annular space or 
may be provided surrounding the first annular space 
wich the intake water is passed, so that the intake water 
ee matey on point and converted to steam prior to its 
luced into the steam superheating tubes. This construc- 


the gas to nearly room temperature, and removes all the fly ash 
other particulate matter from the gas. 


32024 Grate for coal gasifier. Godwin, S.J. (to General Electric 
Co.). US Patent 4,137,051. 30 Jan 1979. Filed date 6 Jan 1978. 6p. 
An improved grate construction for a fixed bed coal gasifier 
comprises an interrupted generally cylindrical platform including a 
plurality of sector-like portions and rotatable means, e.g. a stirrer, 
mounted for rotation adjacent the upper surface of each platform 
portion. The upper surface of each portion is inclined upwardly in a 
circumferential direction to an upper leading edge thereof from 
which an upright wall depends. The stirrer is rotated in the opposite 
circumferential direction for cooperating with the depending walls 
to reduce the size of clinkers and for promoting movement of solids 
from the shaft over the platform. (Official Gazette) 


32025 Method of preparing a wet coal seam for production in 
situ. Terry, R.C. (to In Situ Tech., Inc.). US Patent 4,135,578. 23 Jan 
1979. Filed date 20 Jan 1978. 6p. 

A water bearing underground coal seam is prepared for 
production by in situ techniques by drilling a series of wells into the 
seam. Paths of maximum permeability are determined by taking 
oriented cores in selected wells. The coal seam is partially Geet 
by removing water from the seam in selected wells. Reaction zones 
are established in the coal, first along the paths of maximum perme- 
ability, then reaction zones are established substantially perpendicu- 
lar to the original paths of maximum permeability. 


32026 Single stage, coal gasification reactor. Mori, S. (to Univer- 
sity of Utah). US Patent 4,135,889. 23 Jan 1979. Filed date 20 Dec 


1976. 8p. 

A fluid bed reaction apparatus for providing separate reaction 
sites for segregated reactions in processes such as coal gasification, 
wherein the respective gasification and subsequent combustion reac- 
tions are separated within a single stage reactor. The fluid bed 
reactor comprises a shell or housing for containing a shell side fluid 
bed and one or more vertical standing tubes located within the shell 
side which form the segregated tube reaction sides. The open lower 
ends of the standing tubes are displaced a short distance above a 
distributor plate which operates as the base of the shell side fluid bed 
column. A Venturi nozzle coaxially oriented below the standing tube 
mouth provides a high velocity fluid flow into the tube side of the 
reactor. Carbonaceous particles are first reacted as they travel down 
the shell side reaction chamber. With the gasification reaction essen- 
tially completed as the reactant particles reach the distributor plate, 
the dynamic forces created by the Venturi nozzle draw the reacted 
material into the tube side where the segregated combustion reaction 
occurs. The reaction products of the respective shell and tube sides 
can therefore be separately extracted or recycled as desired. 


32027 A ey poking system for coal gasifier. Bress, D.F.; 
Conover, J.N. (to Foster Wheeler Energy Corp.). US Patent 
4,134,738. 16 Jan 1979. Filed date 10 Apr 1978. 14p. 

An automated poking system includes a plurality of ee 
assemblies positioned around the periphery of a two-stage, 
coal gasifier at two separate elevations. Each pokerod pan 
includes an -_ ated pokerod selectively actuatable to extend into 
the coal bed the gasifier, and appropriate sensors to provide 
data relating ~ the temperature of the coal bed, the resistance 
encountered by the pokerod, and the position of the pokerod. 
Alternatively, the temperature sensing function is separate from the 
pokerod activation, and the coal bed temperature is continously 
monitored. The mechanism for contrdlling activation of the pokerod 
may be a hydraulic cylinder-pision device or an electric motor 
rh the ar mag via mechanical means, such as a rack and pinion 

‘oking of the lower zone coal bed agitates the bed, 

ae and breaks up clinkers, and monitors the coal bed tempera- 
ture. Poking of the aad zone breaks up Hy apse which form 
when caking coals, characterized by a high free swelling index, are 
charged to the gasifier. 


Instrumentation for in situ coal gasification: IV. Seismic 
and ers techniques for remote monitoring. Beckham, L.W.; 
Garbin, H. ee D.A. (Sandia Labs., Albuquerque, NM). In 
Situ; 3: No. 1, 1-31(1979). 
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Passive acoustic and induced seismic techniques have been 
evaluated on the Hanna II in situ coal ication experiment. Three 
of acoustic si; related to gasification have been identified. 
times-of-arrival of discrete a at remote geophone locations 
have been used ~ detenaine spatial origin. These events 
originate in the overburden above the coal seam and their occur- 
rence correlated with elevated temperatures within, and collapse of, 
the overburden. Future development of the technique will focus 
upon an instrumentation system to detect, process, and locate these 
events on a monitoring basis. The borehole-to-borehole induced 
seismic technique shows that —— in the elastic parameters of the 
geologic media brought about by the gasification process are observ- 
able in terms of chages in seismic signal eters such as time-of- 
arrival (velocity) and amplitude (attenuation). The area affected by 
ion can be detected by transmission-timing and reflection- 
timing models. Diffraction, attenuation of higher frequencies, and 
the Gactenier of the required signal analyses hamper the utility of 
the technique for monitoring applications. 


32029 Process for coal gasification. Datta, R.S. (to Syracuse 
Research Corp.). US Patent 4,130,164. 19 Dec 1978. Filed date 11 
Aug 1977. 10p. 

The efficiency of conversion of coal in the coal-gasification 
rocess is increased by pre-treatment of the coal to increase the 
uid-permeability thereof. The reagent used for increasing the coal 

permeability is recoverable in high yield. Pre-treatment of bitumi- 
Oe ee eee eek oe 
effectively, such coals previously having been gasifiable only at low 
conversion efficiencies. Pre-treatment with a permeability-enhan om 
reagent is also useful as a step in the process of dissolving 


32030 Coal gasification plant. Wood, A. (to British Gas Corp.). 
US Patent 4,129,422. 12 Dec 1978. Priority date 22 Mar 1976, United 
Kingdom of Great Britain and Northern Ireland (UK). 6p. 

A removable annular hearth member, shaped to fit over the 
slag outlet of a ing gasifier, comprises a cast body of high 
thermal conductivity having integral coolant passageways, said pas- 
— being formed by shaping a metal tube into a coil having an 

and an outlet, and casting metal to the desired shape around the 
coil such that the inlet and outlet communicate exteriorly of the cast 


body. 

32031 Prospects offered by ene gasification under pres- 
sure, in the field of coal chemistry. = &. Giiy kee o 
Bruxelles, Belg). Ann. Mines Belg.; No. rss 1- 592(May 1978). (In 
French with English abstract). 

Coal chemistry based on the gas obtained by underground 
gasification under pressure is discussed, assuming that a sufficient 
number of experiments proved that the deposit behaves like an 
underground ifier, under favorable economic conditions. The 
physical and chemical characteristics of the gases are analyzed. The 
chemistry of the synthetic gas (CO+H$sub 2$) makes it = ne Fa to 
produce methanol, methane and isoparaffins, using the known indus- 
trial processes. Methanol produced from the coal would replace 
gasoline. 10 refs. 


32032 High-temperature Winkler (HTW) test plant in the Rhin- 
ish brown coal district. Franke, F.H. Braunkohle; 30: No. 4, 106- 
107(Apr 1978). (in German). 

The test plant of the Rheinische Braunkohlenwerke AG for 
high-temperature Winkler gasification is described. The objective of 
the work is to raise the reaction pressure and reaction temperature in 
the gas generator to higher levels than the present ones. (HS) 891 
HS. 


32033 Apparatus and method for feeding coal into a coal gasifier. 
Bissett, L.A.; Friggens, G.R.; McGee, J.P. (to Dept. of Energy). US 
Patent haplieaion 880,820. 23 Feb 1978. Tp. 

This invention is directed to a system for feeding coal into a 
gasifier operating at high pressures. A coal-water slurry is pumped 
to the desired pressure and then the coal is dried prior to feeding the 
coal into the — by contacting the slurry with superheated steam 
in an entrained bed dryer for vaporizing the water in the slurry. 


32034 Gasification of coal with nuclear process steam. Kuenstle, 
K.; Koch, C.; Dorn, R.; Mueller, R.; Reiter, K. (Kraftwerk Union, 
Erlangen, Ger). Kerntechnik; 20: No. 4, 169-174(1978). (In German 
and English). 

The processes suggested so far for the gasification of coal 
include quehemnal processes as well as allothermal processes, es; 
cially in conjunction with the use of nuclear process heat. The 
implementation of such a plant would psc the construction of a 
process heat high temperature reactor (P. ). However, by using 
nuclear process steam in a basically autothermal process, it is also 
possible to use commercially available light water reactors for the 
gasification of coal. The achievable possibilities are not quite as 
advantageous as those achievable with a PHTR but are nevertheless 
sufficiently attractive. 2 refs. 
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32035 Gas generator. Juentgen, H. van; Duerrfeld, R.; Feistel, 
P.P. (to Bergwerksverband G.m.b.H., Essen (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,549,784/A/. 18 May 1977. 12p. (In German). 

The patent concerns a gas generator for gasification of coal 

with steam under pressure, using process heat from high temperature 
nuclear reactors. The horizontal, cylindrical inner space has a 
trough-shaped perforated container for accommodating the coal to 
be gasified, with heat exchangers which project into the coal-steam 
fluidised bed, distributed over the length and height of the fluidised 
bed, arranged to hang down and similar to an immersion heater. A 
largely constant temperature in the whole gas generator and an 
increased gasification output are achieved, according to the inven- 
tion, by arranging the heat exchangers which are tubular in crossec- 
tion over the length, width and height of the inner space of the 
trough-shaped container so that there is a reduction of heating 
surface density from the coal filling opening in the direction of the 
ash exit and from the floor of the trough-shaped container in the 
vertical direction. 
32036 Mathematical modelling of the gasification of coal under 
pressure in a stationary bed. Biba, V.; Macek, J.; Klose, E.; Malekha, 
I. (Prague Inst of Chem Technol, Czech). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 5, 63-71(1977). 

In the reported investigation, a mathematical model of the 
process of gasifying solid fuels in a packed bed which quantitatively 
describes the steady state in this system has been developed. The 
basis of the model consists of the laws of the conservation of mass 
and energy taking into account the kinetics of the reactions involved. 
In order to calculate the concentration and temperature profiles for 
the solid and gas phases over the height of the gas generator, a 
system of differential equations supplemented by algebraic equations 
is used. The results obtained by calculation (using a TESLA 200 
computer) agree with the operating figures, which justifies the 
continuation of work on development of the model proposed. 16 
refs. 


32037 HYGAS Process update. Vorres, K.S. Chicago, IL; Insti- 
tute of Gas Technology (1977). 13p. (CONF-770831—3). 

From 4. international conference on coal gasification, lique- 
faction and conversion to electricity; Pittsburgh, PA, USA (4 Aug 


1977). 

In summary, the HYGAS Program has demonstrated the key 
process concepts and integrated unit operations in gasifying all major 
types of coal to make methane. The program has also demonstrated 
several methods of hydrogen generation, including catalytic steam 
reforming of natural gas, electrothermal gasification and steam— 
oxygen gasification. A total of 37 tests were conducted with lignite, 
during which 5500 tons of lignite were processed. The 17 tests were 
carried out with 3100 tons of a highly caking Illinois No. 6 bitumi- 
nous coal. Four tests were run with 1246 tons of Montana Rosebud 
subbituminous coal. A new series has started with another Illinois 
No. 6 coal with moderate caking tendencies. A liquid phase methan- 
ation system developed by Chem Systems, Inc. will be tested. 
Negotiations are under way to design a plant using commercial scale 
components. The continuing experimental program will provide 
support for the commercial scale design. In addition, efforts are 
being made to achieve high carbon conversion to minimize external 
pretreatment and to utilize the fine coal which was elutriated from 
the reactor. 


32038 Energieversorgung durch vergasung fossiler brennstoffe. 
(Energy supplies from gasification of fossil fuels). Duesseldorf, Ger- 
many; Verein Deutscher Ingenieure (1977). vp. (CONF-7710185—). 
Verein Deutscher Ingenieure, VDI-Bildungswerk, Graf-Recke- 
Strasse 84, Duesseldorf, West Germany. 

From Energieversorgung durch vergasung fossiler brenn- 
stoffe; Dusseldorf, F.R. Germany (3 Oct 1977). 

The eighteen lectures given at the course of instruction orga- 
nized to give participants a survey of energy sources are compiled. 
The lectures not only surveyed present energy supplies but gave 
special consideration to energy reserves and environmental aspects 
of energy supply and demand. The current status and development 
of the gas market and the principles of gasification were treated. 
Both currently available gasification methods and methods under 
development for gasification of solid fossil fuels and petroleum 
products were described in detail. The special installations for gas 
and water treatment were also discussed. In conclusion a review was 
given of alternatives to gasification of fossil fuels: nuclear long- 
distance energy and hydrogen production by thermochemical meth- 
ods. 
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32039 (DOE/TIC—10028) Commercialization focus group inter- 
view: liquid solvent refined coal. Summary report. (Elrick and La- 
vidge, Chicago, IL (USA)). Aug 1978. Contract EV-78-C-01-6457. 
12p. Dep. S, PC A02/MF A0O1. 

In summary, the discussion produced the following conclu- 
sions about the feasibility of commercializing the coal liquids tech- 
nologies: Coal liquids, at the current time, are not pte sews com 
mercially feasible. In order to be commercially feasible coal — 
must become cost-competitive with oil and gas, a condition which 
may likely be reached at a much later date than D.O.E. forecast, if at 
all. This assessment was based on the opinion that D.O.E. forecast 
assumptions are unduly optimistic with res; to world oil price, 
future coal price, financing, contingency allowance and on-stream 
estimate. Aside from the serious a S.R.C.’s commercial 
viability in either the short or long term, issue was raised as to 
whether S.R.C. would represent a good approach to reducing oil 
imports, even if it were commercially feasible. The reasons for 
raising this issue included the fact that coal is already a boiler fuel 
and can be used to directly fuel boilers without suffering the penal- 
ties of an expensive process that results in a one-third net energy loss 
before combustion. Coal will play a much Y orag role in supplying 
U.S. energy needs in the future, whether S.R.C. is commercialized 
or not. It seems wise to question the wisdom of placing on the coal 
industry the added production demands that S.R.C. would require. 
On the other hand, the potential market for coal liquids as a boiler 
fuel is great. The basic purpose of a coal liquids program may be to 
free the oil and gas now burned as fuel for higher quality uses such 
as gasoline or petrochemical feedstock. A more attractive prospect 
than coal liquids may be to make methanol or gasoline from coal. 


32040 (DOE/TIC—10039) Coal liquefaction: report on a focus 
group discussion. Crespi, I. (Mathematica Policy Research, Prince- 
ton, NJ (USA)). 10 Nov 1978. Contract EV-78-C-01-6388. 53p. Dep. 
NTIS, PC A04/MF AO1. 

The consensus was that demonstration projects are needed for 
all coal liquefaction processes and that it is premature to narrow 
consideration to only one or two. Although the various processes 
are technically different, the end-use products are said to be essen- 
tially interchangeable. The general feeling is that, at this time, little is 
known about the comparative technical problems, costs, and market 
potential of SRC-2 as compared with other coal liquefaction process- 
es. Demonstration projects will be capital-intensive, with high tech- 
nological risk and considerable uncertainty regarding environmental 
standards. Government financing is felt to be essential since private 
capital resources will be wave le or limited. It was agreed that 
the potential market for coal liquefaction products is primarily for 
use in oil boilers and not in motor fuels. 


32041 (FE—2211-10) Chemistry of lignite 


bunde, K.J.; Woolsey, N.F.; Severson, D.; Souby, M. 
Univ., Grand Forks (USA)). Jul 1978. Contract EX-76-C-01-2211. 
50p. Dep. NTIS, PC A03/MF AOI1. 

Solvent refined lignite (SRL), obtained by treating lignite 
with carbon monoxide-hydrogen-water at 1,500 to 2,500 psi at ca. 
400°C, has an average molecular weight of ca. 460 with about 89% 
carbon, 6% hydrogen, 3% oxygen, 1% nitrogen and 1% sulfur with 
no inorganic material. SRL is highly aromatic with one acid group 
and 0.1 base groups per average molecule. SRL is similar to solvent 
refined coal in C, H and S elemental analysis, acid content, nmr and 
uv spectra, but lower in nitrogen and base content. The avi 
molecular weights of SRC’s and SRL’s are d lent upon 
conversion conditions. The average molecule of SRL has 0.86 atoms 
of oxygen, 0.33 atoms of nitrogen and 0.14 atoms of sulfur. Half of 
the oxygens are ethers and the other half are phenolic. Hydrogen 
bonding has now been documented as one of the major forces 
determining benzene solubility of SRL. The solubility of an SRL 
sample in benzene was increased from ca. 50% to ca. 90% by either 
silylation or acetylation of the — Since silylation destroys the 
hydrogen bonding capability of phenols and acetylation for both 
phenols and carbazoles, the conclusion was reached that hydrogen 
bonding causes intermolecular association among the SRL mole- 
cules. The kinds of hydrogens present in the soluble portions of SRL 
samples in various solvents differ from the insoluble portion. How- 
ever, the aromaticity does not vary much between the soluble and 
insoluble portions. Solvent refined lignite can be 90% converted b: 
catalytic hydrogenation into ca. 20% bp liquids, 15% light oi 
20% heavy oil and gases. The behavior of several model compounds 
under carbon monoxide-water conditions at 425°C in batch auto- 
claves is discussed. A possible new mechanism for the reduction of 
organic molecules by carbon monoxide, in which there is a transfer 
of electrons from the catalyst surface to carbon monoxide prior to 
reaction with the organic molecules, is also described. 


32042 (FE—2307-34) Research and development of rapid hydro- 
genation for coal conversion to synthetic motor fuels (riser cracking of 
coal). Project No. 8976 annual report, April 1, 1977—March 31,1978, 
Duncan, D.A.; Beeson, J.L.; Oberle, R.D. (Institute of Gas Technol- 
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ogy, mang ey (USA)). Aug ore Contract EX-76-C-01-2307. 
lp. Dep. S, PC A06/MF AOl 
Forty-eight runs were made in the bench-scale unit (Appen- 
,- A a oe | age of North Dakota lignite and hydro- 
ity to vary chemical composition of the reaction 
ieee through change in temperature profile is an important 
pa ae of this t of reaction system. The heat-recovery system 
following the pyr yrolysia reactor can be operated at constant tempera- 
ture, thus maintaining the steam balance over the whole plant while 
varying the product yield spectrum. The main products obtained 
were methane, ethane, carbon oxides, and hydrocarbon liquids. The 
t fraction of 400°F end-point gasoline ranged from 30% to 
56%, and the clear research octane number of the line varied 
from 110 to 127. The carbon oxides were mostly m monoxide, 
with small amounts of carbon dioxide. The ranges of the main 
operating variables for the process are shown in a table. The thermal 
treatment of the reactants for all runs was characterized by a kinetic 
severity function, which is a measure of the product of a first order 
decomposition rate constant and the time interval that the reactants 
are exposed to the reaction environment. Overall, correlation with 
kinetic severity function has been found to be a reasonable predictor 
for carbon conversion and methane yields. Initial work with liquids 
composition data has shown that liquids composition does not corre- 
late as well with kinetic severity function, indicating that other 
factors, such as reactions in sequence, influence liquids composition. 
a design of a PDU has been completed and has been approved by 
E. 


32043 (LBL—8754) Coal liquefaction alloy test program. Annual 
report, FY 1978. Levy, A.; Lochmann, W.; Cornet, I. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1978. Con- 
tract W-7405-ENG-48. 80p. Dep. NTIS, PC A05/MF AOI. 

The degradation of the surfaces of metals used in contact with 
nonaqueous liquid-solid particle slurries in coal liquefaction systems 
occurs by combined erosion-corrosion mec . The resistance 
of commercial alloys to surface attack as a function of the environ- 
mental variables of slurry composition and flow is being investigat- 
ed. Four different test devices, two of which recirculate the slurry 
resulting in some particle breakdown, and two which direct the solid 
particles at the specimens only once, are being used to determine 
material loss rates after exposures ranging from several minutes to 
several hundred hours. It has been determined in ambient tempera- 
ture exposures that the erosion rates of mild steel specimens vary 
significantly with slurry viscosity, velocity, solids loading, impinge- 
ment angle, Reynolds number of the flow, type and size o' impacting 
particles, and composition of the liquid component of the slurry. 


32044 (SAND—79-0306) Mineral matter effects in coal liquefac- 
tion. First quarterly report, October 1—December 31, 1978. Granoff, 
B. (Sandia Labs., a NM (USA); Sandia Labs., Liver- 
more, CA (USA)). 1978 mtract EY-76-C-04-0789. 43p. Dep. 
NTIS, PC A03/MF AO1. 

This is the first quarterly report of a study of mineral matter 
effects in coal liquefaction. The objectives of the program are to: 
prepare and characterize disposable catalysts for use in coal liquefac- 
tion; test and evaluate these catalysts by means of batch autoclave 
experiments; and determine the thermal effects of slowly heating a 
coal/solvent slurry in the presence of a disposable catalyst. Auto- 
clave runs have been completed with West Virginia (WV), Illinois 
No. 6 (IL 6), and Rane No. 9/14 (KY 9/14) coals, in SRC-II 
heavy distillate as a solvent. Experimental conditions were: tempera- 
ture, 425°C; pressure, 1800 psig; and residence time, 30 min. Conver- 
sion to benzene solubles ranged from 63% (WV coal) to 76% (IL 6 
coal). The corresponding Brookfield viscosities (at 60°C) ranged 
from 333 centipoise (WV) to 157 centipoise (IL 6). The total 
distillate yields (850°F-) were: WV, 19.0%; IL 6, 33.0%; and KY 9/ 
14, 30.8%. Addition of five weight percent pyrite, from beneficiated 
coal, to the West Virginia coal resulted in an increase in conversion 
to benzene solubles from 63 to 68%, a decrease in viscosity from 333 
to 248 centipoise, and an increase in total distillate yield from 19.0 to 
24.0%. Preliminary evidence has shown that pyrite enhanced the 
conversion of the 850°F + fraction to 850°F- distillates. 


32045 Emulsion catalyst for hydrogenation processes. Moll, 
N.G.; Quarderer, G.J. (to Dow Chemical Co.). US Patent 4,136,013. 
23 Jan 1979. Filed date 28 Feb 1977. 8p. 

In the catalytic hydrogenation of a substance in a water— 
immiscible organic liquid medium, a metallic hydrogenation catalyst 
is conveniently and effectively dispersed in the reaction mixture by 
addition as an emulsion of an - ueous solution of a salt of the metal 
in the liquid medium. The method is particularly applicable to the 
liquefaction of coal. 


32046 Maintenance of solvent balance in coal liquefaction proc- 
ess. Gorin, E. (to Continental Oil Co.). US Patent 4,134,821. 16 Jan 
1979. Filed date 1 Jun 1977. 8p. 

A coal liquefaction process is provided in which a solvent is 
used to at least partially liquefy the coal. The process is maintained 
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in solvent balance without extraneous addition of make-up solvent. 
The required balance is effected by selectively recovering from the 

uefaction product an oil-containing liquid phase, at least a portion 

the liquid phase being thereafter hydrogenated to form coal 
sateen in sufficient amount to replenish that lost. The selective 
recovery of the desired liquid phase is effected by means of a 
deasphalting solvent that ——— separates asphaltenes and 
benzene insolubles from the coal extract 


32047 Process for minimizing vaporizable catalysts requirements 
for coal hydrogenation—liquefaction. Wood, R.E.; Wiser W.H.; An- 
derson, L.L.; Oblad, A.G. (to Univ. of Utah). US Patent 4,134,822. 
16 Jan 1979. Filed date 3 Jan 1977. 6p. 

A process for reducing the amount of catalyst required for 
coal hydrogenation—liquefaction reactions involving dry fed, short- 
ee On See See wae omen oe Se dry 
catalyst material having a vapor pressure of 1 to 1000 mm Hg at 
reaction conditions. Catalysts having such high vapor pressure have 
demonstrated greatly improved ability to establish the required 
intimate contact for efficient catalysis when dry mixed and enable 
significant reduction of amounts of catalyst material required. In 
systems utilizing ZnCl, as the catalyst material, reductions in percent 
ao concentration to the range of 1 to 2% are accomplished. 


for increasing the fuel dpe of coal liquefaction 

io by extraction of asphaltenes, resins and aromatic 
from said coal liquefaction products. Paraskos, J.A.; Smith, E.W. (to 
Gulf Research and et 197F lane Co.). US Patent 4,133,740. 9 Jan 
1979. Filed date 21 Oct 197 

A process is described ; 7 increasing the fuel yield of coal 
liquefaction products by ing the asphaltenes, resins and aro- 
matic compounds from said coal liquefaction products. This is ac- 
complished by contacting said liquefaction products with a 
halogenated aliphatic solvent to form two phases, one containing tar 
and the other containing said solvent and the remainder of said coal 
liquefaction products, said phases from each other and 
treating said tar phase with a second ot coun to recover asphaltenes, 
resins and/or aromatics in said tar phase. The resulting asphaltenes, 
resins and/or aromatics are suitable for upgrading to produce addi- 
tional synthetic fuel. 


32049 Process for the isolation of chemicals from processed 
coals, Farcasiu, M.; Whitehurst, D.D. (to Electric Power Research 
ay =) US Patent 4,127,475. 28 Nov 1978. Filed date 14 Feb 
1977. 12p. 

Processed coal such as solvent refined coal is subjected to 
multistage liquid preg fractionation. There is employed 
a succession of eluants of progressively varying properties, this 
succession having the effect of removing from the substrate a 
corresponding succession of sharply defined, chemically differentiat- 
ed product — each of value as an industrial raw material. An 
installation for practising the invention on a continuous basis is 
described. 

32050 Integrated coal liquefaction process. Effron, E. (to Exxon 
Research and Engineering Co.). US Patent 4,125,452. 14 Nov 1978. 
Filed date 10 Jun 1977. 18p. 

In a process for the liquefaction of coal in which coal liquids 
containing phenols and other oxygenated compounds are produced 
during the liquefaction step and later hydrogenated, oxygenated 
compounds are removed from at least part of the coal liquids in the 
naphtha and gas oil boiling range prior to the hydrogenation step 
and employed as a feed stream for the manufacture of a synthesis gas 
or for other purposes. 


32051 Coal liquefaction at CRE. Gibson, J. (Natl Coal Board). 
Energy Dig. (London) ; 7: No. 4, 4-10(Aug 1978). 

Two coal liquefaction processes are described which are 
under development at the Coal is Establishment (CRE), and have 
reached the stage at which larger pilot plants are being planned to 
prove the processes. The processes are (1) solvent extraction and (2) 
gas extraction. The CRE solvent extraction process produces from 
13 ton of coal up to 50 gallons of petrol and 80 gallons of other 
distillate oil for industrial engines and chemical feedstocks. The 
overall yield from a ton of coal therefore can amount to half a ton of 
petroleum-type liquids plus some by-products. The second liquefac- 
tion process at CRE is entirely snd ond makes use of gases under 
superficial conditions--conditions near the critical point where the 
gas is indistinguishable from a liquid and thereby acquires the 
advantages of both. Since the optimum temperature has been shown 
to be around 400°C the gas chosen must have a critical point in that 
region. In the event toluene, a product of the process, is shown to be 
a suitable gas at 400°C under a pressure of 100 atmospheres and can 
extract up to 40 percent of the coal substance under these conditions. 
The solid residue separated in cyclones has the appearance of char, is 
reactive and can be used to generate hydrogen. Hydrocracking is 
utilized in both processes. 
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32052 Alcohols as hydrogen-donor solvents for treatment of coal. 
Ross, D.S.; Blessing, J.E. (to Dept. of Energy). US Patent Applica- 
tion 857,717. 5 Dec 1977. 9p. 

A method for the hydroconversion of coal by solvent treat- 
ment at elevated temperatures and pressure wherein an alcohol 
having an a-hydrogen atom, particularly a secondary alcohol such 
as isopropanol, is utilized as a hydrogen donor solvent. In a particu- 
lar embodiment, a base capable of providing a catalytically effective 
amount of the corresponding alcoholate anion under the solvent 
treatment conditions is added to catalyze the alcohol-coal reaction. 


PYROLYSIS AND CRACKING 


32053 Influence of the rate of heating on the phenomena occur- 
ring during the pyrolysis of coal/iron oxide mixtures. Soudan-Moinet, 
C. (Univ Libre de Bruxelles, Belg). Ann. Mines Belg.; No. 5, 593- 
603(May 1978). (In French with English abstract). 

The pyrolysis of mixtures of a bituminous coal with 30% by 
weight of iron oxides, heated gradually from 25° to 1000°C, at 
heating rates from 0.2 to 15.5°C/min was studied by thermogravi- 
metry. Weight loss in the tar formation zone--due to the presence of 
iron oxides--was observed to decrease proportionally with the in- 
crease in the rate of heating. Weight loss in the coke at high 
temperatures--produced by the consumption of carbon in the reduc- 
tion process--is higher for the low heating values. The tar yield is 
adversely affected by hematite, especially during initial additions. 8 
refs. 


32054 Influence of the technological parameters of the oe pyro- 

Borodino coal on the yield of pyrocatechol. Ryzhkov, 
O.G.; (Inst of Combust Miner, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 5, 46-50(1977). 

Results of an experimental study are presented which show 
that the temperature of the pyrolysis of coal and the residence time 
of the products in the form of vapors and gases in the reaction zone 
have a substantial influence on the yield of pyrocatechol. The 
optimum values of these parameters are: ~ 600°C and ~2 sec. With 
a rise in the temperature of preliminary heating of the coal >300°C, 
there is a fall in the amount of pyrocatechol in the aqueous conden- 
sates through the incipient degradation of the fuel and the entrain- 
ment of part of the pyrocatechol formed together with the flue gases 


sent for burning. In order to obtain the highest amounts of pyrocate- 
chol, freshly-mined coal must be used for pyrolysis and the phenols 
must be extracted rapidly from pyrogenetic condensates. 12 refs. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 32051 


32055 Coal refining by solvent extraction and hydrocracking. 
Davies, G.O. (Natl Coal Board, Res Establ, Gudea Engl). 
Chem. Ind. (London); No. 15, 560-566(5 Aug 1978). 

In the report two processes for making low boiling distillates 
from coal have been described and the current status of each has 
been defined. The light distillate produced from the liquid solvent 
extraction route has been shown to have a high potential value as a 
feedstock for the manufacture of primary aromatics or gasoline 
blending stock. General remarks are followed by a detailed discus- 
sion of the following topics--supercritical gas extraction; liquid sol- 
vent extraction; extraction developments; catalytic hydrocracking of 
coal derivatives; process assessment; product characterization (light, 
middle and heavy distillate fractions from the hydrogenated prod- 
ucts); cracker feedstock tests; catalytic reforming; economics. 9 refs. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 32054 


32056 Process for preparing a raw material for the manufacture 
of needle coke. Migitaka, W.; Sunago, H.; Ogawa, Y.; Nisihata, T. (to 
Nittetsu Chemical Industrial Co., Ltd.). US Patent 4,127,472. 28 Nov 
1978. Priority date 26 Nov 1976, Japan. 8p. 

In mixing coal tar and/or coal tar pitch with aromatic and 
aliphatic solvents at atmospheric pressure and at a temperature 
between 15°C and 140°C to prepare a raw material for the manufac- 
ture of needle coke, the mixing ratio of the aromatic and aliphatic 
solents and their quantities of addition to the coal tar and/or coal tar 
pitch are adjusted so that insoluble substances precipitate in a pitch 
zone. A supernatant obtained by separating the insolublee substances 
is distilled, and hydrocarbons consisting substantially of aromatic 
compounds and freed of the insoluble substances are obtained. Then 
the hydrocarbons are used as the raw material for the manufacture 
of needle coke. 
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32057 Coal tar chemistry: today and tomorrow. Collin, G.; Mil- 
denberg, R. (Ruetgerswerke, Duidiars, Ger). Chem. Ind. (London); 
No. 15, 567-571(5 Aug 1978). 

Today coal tar chemistry is approximately 300 years old. Its 
history is an example of excellent cooperation and interc! of 
ideas among chemists from two European industrial nations, 
land and Germany. In 1681 the German Johann Joachim Becher and 
the Englishman Henry Serle applied for one of the first = 
patents with ‘Manufacture of pitch and tar from coal’. The state-of. 
the-art in the field of coal tar production and processing is presented 
under headings: coal carbonization (products--coke oven gas, ammo- 
nia, hydrogen sulfide, crude benzene, coal tar, metallurgical coke), 
coal tar processing (distillation, crystallization, extraction, thermal 
polymerization, pyrolysis of the pitch); production of naphthalene; 
synthesis of oe yee of phenol homologues; de- 
rivatives of special coal tar hydrocarbons; nitrogen —— 
from coal tar; applications of Ghie-atemeons resins. Production 
= processing of low-temperature tars are included in this report. 3 
refs. 


32058 Prospects of the production of benzenecarboxylic acid 
from coals and substances related to them. Wielopolski, A.A. (Pol 
Acad of Sci, Inst of Org Chem). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 5, 36-39(1977). 

Methods are discussed for obtaining bentenectrcesentne 
acids from coals, humolites, and raw material related to them. A 
dependence of the yield of these acids on the degree of coalification 
of the raw material has been shown. A method of oxidizing a slurry 
of coal raw material with oxygen in alkaline solution and a method 
of processing the reaction mixture into aromatic polycarboxylic 
acids are discussed. Fields of use of the benzenecarboxylic acid are 
given. 17 refs. 


PROPERTIES 


REFER ALSO TO CITATION(S) 32044, 32449, 32452, 33800, 
33802, 34361 


32059 (FE—3087-2, pp 109-115) Characterization of volatile 
matter in coal, Beuerman, D. 1978. 

In MHD tated generation: research, — and engi- 
neering. Quarterly progress report, April—June 197 

The identification of organic compounds which are derived 
by heating coal to 100°C is almost complete. Trapping and identify- 
ing the organic compounds derived at increasingly higher tempera- 
tures continues. Organics have been quantified as a percent of total 
organics found when coal is heated to 105°C. However, the determi- 
nation of the total amount of organic matter as a percent of rie 
the coal sample or the condensate has not been successful. 
material balance indicates that about two percent of the ieriee 
material is volatilized but not recovered. 


32060 New findings on the composition of hard-coal high-tem- 
perature tar. Application of capillary gas chromatography/mass spec- 
troscopy in combination. Borwitzky, H.; Schomburg, G. 
Planck-Institut fuer Kohlenforschung, Muelheim an der Ruhr (Ger- 
many, F.R.)); Sauerland, H.D.; Zander, M. (Ruetgerswerke A.G., 
Castrop-Rauxel (Germany, F. R. )). Erdoel Kohle, Erd; Petrochem. 
Brennst.-Chem.; 31: No. 8, 371(Aug 1978). (In German). 


32061 Development of methods of coal in its plas- 
tic state. Final report. Lloyd, W.G. Lexington, KY; Univ of Ken- 
tucky (16 Jul 1978). 170p. (NP—23664). 

Coal in its plastic state (typically 400 to 460°C) has been 
examined by the isothermal Gieseler plastometry of seven selected 
coals of widely varying plastic properties. A kinetic model has been 
proposed for the isothermal plastometric curves. This plastic behav- 
ior has been compared with a variety of laboratory analyses and 
characterizations of these coals, including classical coal analysis, 
mineral analysis, microstructural analysis (extractable fractions, sur- 
face area measurements, and petrographic analysis), and thermal 
analysis (thermogravimetric analysis, thermomechanical analysis, 
and differential scanning calorimetry). The phenomenon of a sharp, 
large, poorly reproducible exotherm in the differential scanning 
calorimetric analysis of coking coals has been examined. It is con- 
cluded that this is a method artifact. Examiation of several coal 
extrudates shows mineral distribution, organic maceral composition 
and overall calorific value to be little affected by 800°F extrusion. 
Volatile matter and plastic properties are moderately reduced, and 
the network structure (as gauged by extractables) appears to be 
slightly degraded in the extrusion process. 


32062 Preliminary study of reactive semifusinites of indian 
coking coals, Chaudhuri, SG: Ghose, S. (Cent Fuel Res Inst, 
Dhanbad, India). J. Mines, Met. "Fuels; 26: No. 3, 137-141(Mar 1978). 
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Coking coals of India, particularly those from Jharia coalfield 
(Lower Gondwana age), though they produce a good coke, general- 
ly have a substantially higher inert content as compared to European 
or American coals. In earlier studies the semifusinite of these coals 
was normally included in the inert group of maceral. This study 
shows that some of these coking coals contain a substantial propor- 
tion of the fusible semifusinite component which cannot be treated as 
an inert maceral and should be considered as a distinct maceral of 
Indian coking coals. 8 refs. 


32063 Estimating the ash content of coal by means of the absorp- 
tion and of soft y rays. Baikonurov, O.A.; Enker, M.B.; 
Niyazova, Sh.V. (Polytechnic Inst., Alma-Ata, USSR). Sov. Min. Sci. 
(Engl. Transl.); 14: No. 2, 213-215(Mar 1978). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 
No. 2, 103-106(Mar 1978). 

The results of approximate calculations and experimental data 
show that the ash content of coal can be determined by measuring 
the intensity of soft y rays scattered by coals or of the radiation 
transmitted by a layer, given appropriate choice of the measurement 
geometry and primary radiation source. Combined use of both 
measurements could in principle enable us to arrange direct testing 
of coal on a conveyer belt. 


32064 Influence of the parameters of the carbonization and acti- 
vation process on the formation of the adsorption and molecular-sieve 
Se of adsorbents based on weakly caking coal. Savel’eva, L.V.; 

mnikova, V.I.; Dvoretskii, G.V.; Savel’ev, L.N. Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 5, 13-17(1977). 

The influence of the rate of heating, the final temperature of 
carbonization, and the activation temperature of weakly caking coal 
on the nature of the formation of the porous structure and the 
molecular-sieve propertis of the carbonaceous adsorbents formed has 
been investigated. The possibility has been shown of a directed 
action on the porous structure of the carbonaceous residue of weakly 
caking coal by a change in the carbonization and activation param- 
eters. 7 refs. 


32065 Direct ig ong —- = f determining the degree 
of reduction of a coal. Lapin, A.A. (Minist of Geol of the USSR, 
Donbass Sci-Res Lab). So. Id | Fuel Chem. (USSR) (Engl. Transl.); 11: 
No. 5, 30-35(1977). 

The type to which a coal belongs by its genetic state of 
reduction is connected with the reactivity of its organic matter in 
relation to oxidizing and reducing agents. The essence of the method 
consits in the electrochemical treatment of coal with specification 
the scales of the oxidation reactions in the anode space and of the 
reduction reactions in the cathode space of the electrochemical cell. 
The degree of reduction is expressed by a relative dimensionless 
magnitude--the reduction coefficient K$sub r$. It is concluded from 
experimental data that in combination with the indices of the degree 
of coalification, the determination of the coefficient of reduction 
opens up possibilities for a more stringent separation of coals into 
genetic groups connected with some particular combination of their 
technological properties. 2 refs. 


32066 Chemical and petrographic characteristics 
sapropelite from the upper Jurassic deposits of Yakutia (Usmun). 
Ginzburg, A.I1.; Stsepinskaya, G.L. (All-Union Sci-Res Geol Inst, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 5, 51- 
54(1977). 

Results of an experimental study are presented which was 
carried out in order to determine the genetic affinity of the coal and 
the degree of its secondary changes. To fulfill the tasks set, coal- 
petrographic and chemical methods of investigation were used. It is 
demonstrated by experiments (including microscopy) that the coal 
investigated, consisting of 78% of alginite and 22% of pseudovitrin- 
ite is a true sapropelite of the algite type (boghead) at the coalifica- 
tion stage corresponding to fat coals. 6 refs. 


32067 Determination of the percentage content of pyrite in 
Donets coals by nuclear gamma resonance. Dovzhenko, N.F.; Smoi- 
lovskii, A.N.; Chernyshov, Yu.A. (Dnepropetrovsk State Univ, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 5, 61- 
62(1977). 

The present paper compares the results of the quantitative 
analysis of the amount of pyrite in Donets coals with the aid of 
nuclear gamma resonance and chemical methods. The percentage of 
pyrite was determined in coals of types of K, OS, and Zh. The 
samples for investigation were prepared from analytical specimens 
(for the NGR method such a degree of grinding is not Fea 
Two samples were prepared from each coal specimen, one of which 
was studied by the NGR method while the percentage of pyrite in 
the other was determined chemically by a standard method. A total 
of 13 specimens of coals of the given types was investigated. The 
results of the investigations reported permit the conclusion that the 

m of pyrite in Donets peck is possible with the required 


of a peculiar 
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accuracy by using a gamma radiation source of sufficient activity. 4 
refs. 


32068 Differential photometric determination of silica in solid- 
fuel ashes and slags. Novitskii, N.V.; Ivanova, N.I. (Dzerzhinskii Sci- 
Res Inst of Heat Eng, Urals Branch, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 5, 72-75(1977). 

The chemical composition of ash is one of the main character- 
istics in determining the suitability of coals for use in the production 
of power. The methods used at the present time for determining 
silica--gravimetric and titrimetric--possess serious defects; the first of 
them is lengthy and laborious and the second does not permit the 
deterination of the other components of the sample being analyzed in 
the filtrate after the separation of silicon fluoride. A photometric 
method proposed previously is insufficiently accurate in high con- 
centration of silica. This paper describes a newly developed method 
for the differential photometric determination of silica which is 
based on the measurement of the absorption of light by a reduced 
silicon-molybdenum complex. Experimental data are plotted, tabu- 
lated and discussed in terms of accuracy of the analysis. 11 refs. 


32069 Thermochemical transformations of primary coal tars. 
Bentsianov, YuV.; Bronshtein, A.P.; Bunkina, N.A.; Makarov, G.N. 
(Mendeleev Moscow Inst of Chem Technol, USSR). Solid Fuel 
Chem. (USSR) (Engl. Transl.); 11: No. 5, 113-122(1977). 

In the reported investigation, the thermochemical transforma- 
tion in an empty chamber of the primary coal tar formed under 
various conditions of heating Kuznetsk gas coal have been studied 
by experimental-statistical methods. Extensive experimental data and 
mathematical equations are presented which show that by using a 
saturated D-optimal plan it is possible to obtain a mathematical 
description of the high-temperatue pyrolysis of primary tars in an 
empty volume. An interpretation is given of equations describing 
formation of high-temperature tar, solid residue, and gaseous prod- 
ucts, and also of phenols and hydrocarbons as functions of the 
pyrolysis conditions, which were varied within wide limits. The 
equations obtained can be used for rough calculations connected 
with the prediction of the yield of chemical products and the 
optimization of the coking process. 12 refs. 


32070 Combustion potential in the utilization of bituminous coal 
refuse in geotechnical construction. Elna H.A. (Orbital Engi- 
neering, Englewood, CO); Chen, C.Y.; Bullen, A.G.R. PP 27-39 of 
New horizons in construction materials. Vol. 1. Fang, H.Y. (ed.). 
Lehigh Valley, PA; Envo Publishing Co., Inc. (1976). 

From International symposium on new Sedeces in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

Coal mine refuse has been traditionally considered unsuitable 
for engineering construction, primarily because of its combustion 
potential. Based on the investigation and analysis of the geotechnical 
properties of coal refuse obtained from the Appalachian coal region, 
guidelines are provided to eliminate or minimize the potential of 
combustion for the utilization of bituminous coal refuse in geotechni- 
cal construction. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 32096, 32190, 32199, 33183, 
33184, 34071, 34078 


32071 (EPRI-FP—671(Vol.1)) Review and assessment of the 
existing data base regarding flue gas cleaning wastes. Final report. 
Coltharp, W.M.; Meserole, N.P.; Jones, B.F.; Schwitzgebel, K.; 
Merrill, R.S.; Sellman, G.L.; Thompson, C.M.; Malish, D.A. (Radian 
Corp., Austin, TX (USA)). Jan 1979. 509p. Electric Power Research 
Inst., Palo Alto, CA. 

This report documents the existing data base as of mid-1977 
regarding the disposal of flue gas cleaning wastes, namely flue gas 
desulfurization sludge and fly ash. Information characterizing the 
chemical and physical natures of these wastes and various admix- 
tures was compiled, reviewed, and critically assessed. Conventional 
and commercial fixation technologies, laboratory and field studies, 
physical and engineering properties, and potential bacterial interac- 
tions of FGD sludge were also investigated. Elements considered 
during the assessment were the volume and quality of data available 
based on documented technical approaches used or proposed in the 
programs reviewed. The results of this effort showed that the nature 
of FGC wastes cannot at this time be predicted theoretically or 
empirically from a detailed nowledge of scrubber types, coal charac- 
teristics, and boiler and scrubber operation. The literature did indi- 
cate, however, that the single most significant factor in determining 
both strength and leaching potential in sludge-ash mixtures is the ash 
itself. A — involving field and laboratory studies was recom- 
mended to fill the most deficient gaps in the existing data base. 
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32072 (EPRI-FP—671(Vol.2)) Chemical/physical stability of 
flue gas cleaning wastes. Final report. Col , W.M.; Meserole, 
N.P.; Jones, B.F.; Schwitzgebel, K: Merrill, R.S.; Sellman, G.L.; 
Thompson, C. M.; Malish, D.A. (Radian Corp., Austin, TX (USA)). 
Jan 1979. 334p. "Electric Power Research Inst., Palo Alto, CA. 

Laboratory research was performed to evaluate the physical 
stability and leachability of electric utility flue gas cleaning wastes 
(i.e., fly ash and scrubber sludge). Fourteen U.S. fly ashes produced 
from bituminous, subbituminous, and lignite coals were character- 
ized for chemical composition, alkalinity, and specific gravity. Spe- 
cifically, the study determined unconfined compressive strengths of 
160 mixtures of fly ash, sludge, and lime; evaluated the effects of ash 
source, sludge type, ash content, lime addition, and moisture content; 
measured the compaction and consolidation properties of low 
strength ash/sludge mixtures; and formulated leachate potentials for 
ash/sludge products through measurement of permeability coeffi- 
cient and concentrations of major and trace chemical species. 


32073 (FE—2496-15) Analysis of GFERC wastewater samples, 
run RA-16, Luthy, R.G.; Bruce, S.G. (Carnegie-Mellon Univ., Pitts- 
burgh, PA (USA). Environmental Studies Inst.). Jun 1977. Contract 
EX-76-S-01-2496. 13p. Dep. NTIS, PC 02/MF A0O1. 

Samples of wastewater from the Grand Forks Energy Re- 
search Center's slagging, fixed-bed gasifier were analyzed for pH, 
TSS, COD, ammonia, phenol, sulfide, sulfate, total sulfur, cyanide, 
and thiocyanate. Analytical methods were those developed at Carne- 
gie—Mellon University for analysis of coal gasification wastewaters. 
Recovery studies using the method of known additions were per- 
formed on ammonia, phenol, sulfide, sulfate, total sulfur, cyanide, 
and thiocyanate analyses. Recovery studies showed that interfer- 
ences were eliminated and that the analytical procedures appear 
suitable for examination of GFERC gasifier wastewaters; however, 
the thiocyanate determination required a modificationn to the usual 
procedure and this should be tested on additional samples. 


32074 (NTIS/PS—78/1067) Acid mine drainage (a bibliography 
with abstracts). Report for 1964—September 1978. Brown, R.J. (Na- 
tional Technical Information Service, Springfield, VA (USA)). Oct 
1978. 275p. 

The bibliography on acid mine drainage cites studies primar- 
ily concerning control and treatment methods. Reports on hydro- 
geology, ecology, formation, and sources are included. (This updat- 
ed bibliography contains 270 abstracts, 50 of which are new entries 
to the previous edition.) 


32075 Handling prep plant refuse with vibrating equipment. 
Roessler, M.L. (Vibranetics Inc, Louisville, Ky). Coal Min. Process.; 
15: No. 9, 100-102, 104(Sep 1978). 

One of the most diffficult material handling problems within 
coal preparation is refuse storage and handling. Because of increased 
coal production and new mining techniques, specifically continuous 
mining, refuse percentages have shot upward. The author explains 
how vibrating bin dischargers and feeders can solve most refuse and 
filter cake handling problems if the right equipment is selected for a 
specific application. Recommendations on how to select vibrating 
equipment are given. 


32076 Regeneration of lime from sulfates for fluidized-bed com- 
bustion. Yang, R.T.; Steinberg, M. (to Dept. of Energy). US Patent 
Application 858,221. 7 Dec 1977. 9p. 

In a fluidized-bed combustor the evolving sulfur oxides are 
reacted with CaO to form calcium sulfate which is then decomposed 
in the presence of carbonaceous material, such as the fly ash recov- 
ered from the combustion, at temperatures of about 900° to 1000°C, 
to regenerate lime. The regenerated lime is then recycled to the 
fluidized bed combustor to further react with the evolving sulfur 
oxides. The lime regenerated in this manner is quite effective in 
removing the sulfur oxides. 


32077 Possibility of obtaining nitride-containing materials from 
coal wastes. Kost, L.A.; Novikova, N.N.; Sin’kova, L.A.; Shpirt, 
M.Ya. (Inst of Combust miner, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 5, 27-29(1977). 

The possibility is considered of using kaolinitic raw material 
for obtaining nitride-containing materials. Experimental investiga- 
tions are described which demonstrate the basic possibility of obtain- 
ing nitride-containing materials from coal-enrichment wastes. The 
reduction-nitridation of Ekibastuz rock has given products contain- 
ing up to 9% of nitride nitrogen. A review of the literature shows 
the promising nature of the use of nitride-containing refractories in 
modern technology, and therefore the further development of inves- 
tigations in this direction may be of considerable interest. 14 refs. 


32078 New Jersey fly ash as structural fill. Chae, Y.S. (Rutgers 
Univ., New Brunswick, NJ); Gurdziel, T.J. pp 1-14 of New horizons 
in construction mateials. Vol. 1. Fang, H.Y. (ed.). Lehigh Valley, 
PA; Envo Publishing Co., Inc. (1976). 
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From International sym: = on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

The production of fly he in the United States has steadily 
increased in line with the increase in coal-fired fenerating capacity. 
Currently, about 30 million tons of fly ash, which represents the 
present average ash content of 12%, are produced annually in the 
United States. Of the current annual production, about 12% use 
in commercial applications with the remainder being disposed as a 
waste material. This paper describes the first phase of a series of 
studies undertaken to investigate the engineering properties of New 
Jersey fly ash and to seek the most effective technique to place, 
compact, and stabilize fly ash as structural fill. The engineering 
properties of New Jersey fly ash vary considerably from those 
produced in other regions, particularly in the density-strength and 
permeability characteristics. With proper placement and com 
tion, New Jersey fly ash is well suited as an adequate aeneianl fill 
with design pressure of the order of 5 Tsf. Placement of fly ash by 
wet-mixing along with electroosmotic stabilization seems feasible as 
an effective way to construct a load-bearing fill. The use of vibratory 
loads as an effective means of compaction also appears promising. 


32079 Use of coal associated wastes in the construction and 
stabilization of refuse landfills. Moulton, L.K. (West Virginia Univ., 
Morgantown); Rao, S.K.; Seals, R.K. pp 53-65 of New horizons in 
construction materials. Vol. 1. Fang, H.Y. (ed.). Lehigh Valley, PA; 
Envo Publishing Co., Inc. (1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

The use of coal associated wastes as cover materials for refuse 
landfills is proposed. The results of laboratory and field studies, 
pertinent to the use of coal mine refuse and fly ash as cover materials 
for landfills, are presented and discussed. Experiences with the use of 
bottom ash as road base and in landfill haul roads are cited. The 
results of laboratory and field experiments dealing with the stabiliza- 
tion of refuse landfills by injection grouting with fly ash grout are 
presented. The advantages and limitations of the technique are 
discussed. It is concluded that there are definite advantages to the 
use of coal associated wastes as landfill cover, in haul roads, and in 
landfill stabilization, as long as the unique properties of these materi- 
als are recognized and controlled in order to minimize possible 
detrimental environmental impacts. 


32080 Engineering properties of sulfur dioxide scrubber sludge 
with flyash. Krizek, R.J. (Northwestern Univ., Evanston, IL); Giger, 
M.W.; Legatski, L.K. pp 67-81 of New horizons in 

materials. Vol. 1. Fang, H.Y. (ed.). Lehigh Valley, PA; Envo 
Publishing Co., Inc. (1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

Samples of filter cake from a double alkali sulfur dioxide 
control system were tested by use of methods commonly em loyed 
to evaluate the engineering properties of soils. The particle size 
distribution of the material was similar to that of silt, and its behavior 
more nearly resembled that of a cohesionless, rather than cohesive, 
soil. Neither moisture content nor compactive effort exerted much 
influence on the resulting dry density, and the strength of the 
material was predominantly frictional in nature with a small cohe- 
sion intercept. The load-deformation-time response indicates that 
short-term volume changes will occur relatively rapidly and long- 
term volume changes will be small. The permeablity was found to 
vary greatly with changes in density; values determined from a 
falling head test on loosely placed material were about five orders of 
magnitude larger than values back-calculated from consolidation test 
data. In general, the engineering properties of scrubber sludge im- 
proved with the addition of flyash. 


32081 Characterization and handling of sulfur dioxide scrubber 
sludge with flyash. Krizek, R.J. (Northwestern Univ., Evanston, IL); 
Giger, M.W.; Legatski, L.K. pp 83-94 of New horizons in construc- 
tion materials. Vol. 1. Fang, H.Y. (ed.). Lehigh Valley, PA; Envo 
Publishing Co., Inc. (1976). 

From International Usa C on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

Waste material from a double alkali sulfur dioxide removal 
system is characterized in terms of its size distribution, Atterberg 
aan an elemental analysis, and a series of scanning electron micro- 

aphs. The resulting data indicate that this material has a relatively 
uniform particle size with the bulk of the particles in the silt-size 
— it fs essentially nonplastic and likely to exhibit little tendency 
ink or swell. As such, its behavior resembles more closely that 

of a cohesionless, rather than cohesive, soil. Based on results from a 
variety of tests to evaluate the handling qualities of this scrubber 
sludge, it was determined that, under normal conditions, (a) no 
unusually difficult handling cage should be encountered in the 
use of conveyor belts or bucket chains, (b) the liquefaction tendency 
is small, and (c) the lateral pressures on retaining structures will be 
nominal. This material appears to freeze at a temperature slightly 





3322 ENERGY RESEARCH ABSTRACTS 


below 0°C, and its frost susceptibility is considered to be less critical 
than that of a silt with similar grain characteristics. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 32073, 32079, 32165, 32454, 
34819, 34966, 34971, 34972, 34980, 34981, 34982, 34983 


32082 (ANL/LRP-TM—S) Land reclamation program: revege- 
tation studies. Hinchman, R.; Dvorak, A.; Jastrow, J. (Argonne 
National Lab., IL (USA)). Oct anes Contract W-31-109-ENG-38. 
9p. Dep. NTIS, PC A02/MF AOl 

ent ‘summarized here have been de- 
signed to characterize the germination, survival, growth, vigor and 
early success of various grass speci ane meg: ig on layered material 
consisting of strip mine spoil or mine 0b) covered by topsoil 
as compared to topsoil, spoil or gob alone. particular interest in 
these studies is the response of the roots, ——s in biomass production 
and —_ morphology, upon encountering —— the inter- 
face een the topsoil and spoil/gob a This response is of 
prime importance in predict ae teats ented 
quality of the stand, es; y under conditions of drought or 
toxicity in the spoil material. Date collected 00 dete indents t, in 
many cases, past revegetation recommendations based on results of 
experiments on amended spoil alone cannot be exytrapolated to the 
topsoil over spoil condition and will have to be revised. 


32083 (ANL/LRP-TM—14) Staunton 1 Reclamation Demon- 
stration Project. Progress report for 1977. (Argonne National Lab., 
IL (USA)). Dec 1978. Contract W-31-109-ENG-38. 61p. Dep. NTIS, 
PC A04/MF AO1. 

The Staunton 1 Reclamation Demonstration Project involves 
an evaluation of the reclamation — for a deep mine refuse 
system. A typical abandoned midwestern deep coal mine refuse site 
was selected, final land use was determined, baseline data were 
collected, engineering plans were developed and implemented, and a 
post-construction evaluation was begun. The project is a cooperative 
effort by two state agencies--the Abandoned Mined Land Reclama- 
tion Council of Illinois the Illinois Institute for Environmental 
Quality--and the U.S. Department of Energy through the Land 
Reclamation Program at Argonne National Laboratory. Current 
investigations are monitoring groundwater, surface water quality, 
aquatic ecosystems, revegetation, soil characteristics, erosion and 
runoff, soil microbial and soil fauna populations, wildlife, and eco- 
nomic effects of the reclamation effort. The research is a multidisci- 
plinary approach to the concept of ecosystem response to reclama- 
tion. 


32084 (PB—283341) Preliminary guidance for estimating erosion 

on areas disturbed by surface mining activities in the interior western 

United States. Interim final report. King, A.D.; Holder, T.J. (Soil 

ee Service, Denver, CO (USA). Jul 1977. 70p. NTIS PC 
A 


Surface mining activi we in the Interior Western U.S. is in- 


creasing. As disruption of surface lands increases, a tool is needed to 
evaluate alternative _ gating measures needed for reclamation of 
disturbed lands. This plication provides guidance on the use of the 
Universal Soil Loss — om (USLE) to predict water-related ero- 
sion on areas disturbed by surface mining. The USLE is a method of 
estimating soil loss from sheet and rill erosion as a function of rainfall 
intensity, soil erodibility, length/percent = vegetative protection 
and erosion control practices (contour tillage and stripcropping). 
The information gained by application of the USLE can be used as a 
basis for foe agp Lee re conservation practices used in recla- 
mation planning. (Color illustrations reproduced in black and white) 


32085 (PB—283417) Reservoir ecosystems and western coal de- 

in the upper Missouri river. Final report. Nelson, W.R.; 
Martin, D.B.; Solana, L.G.; Zimmer, D.W.;  —™~ D.J. (Fish 
and Wildlife ‘Service, Pierre, SD (USA)). Jun 1977. 100p. NTIS PC 
A05/MF AO1. 

The North Central Reservoir Investigations (NCRI) group 
reviewed inent literature and conducted a one-year reconnais- 
sance level aquatic study of — energy impact areas of Fort 
Peck Reservoir in Montana and wea in North Dakota. 
Effects of energy development on “4 ecological conditions in the 
area can be projected from this ecological overview. Evaluated in 
this study were limnology, water chemistry and fisheries of the two 
Missouri River impoundments. 


Ground subsidence resulting from underground gasifica ~~ 
of coal. Gregg, D.W. (Lawrence Livermore Lab., CA). Jn Situ; 3 
No. 1, 53-81 1979). 
Ground subsidence has been found to be a very significant 
physical phenomenon that must be dealt with in the design and 
operation of an underground coal gasification process. This report 
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deals with the types of subsidence that one might expect and how 
they affect the process. The experience the Soviets had while 
bce their commercial underground gasification stations is re- 


32087 Application of ‘Perlhumus’ products made of brown coal. 
Petzold, E. Braunkohle; 30: No. 3, 72-74(Mar 1978). (In German). 
When restoring the agricultural areas in the Rhinish brown 

coal fields it has been discovered that as a result of the rebedding of 
the top soil the organic substance contained in it is reduced through 
mixing with the loess. Studies have shown that only 0.4 to = 
humus could be established in rebedded top soil as compared with 
the figures for normal soil of 1.5 to 2%. Teslchenent of the humus 
See eos eee is a very slow process. It has 

been reco that the addition of brown coal containing humic 
acid, to which a comparatively small quantity of easily decomposible 
materials are mixed, not only improves the yield from such a soil but 
also naticeably increases the humus content of the earth. As a result 
of this knowledge the Rheinische Braunkohlenwerke AG together 
with the Union Rheinische Braunkohlen-Kraftstoff AG have devel- 
oped a soil improver made up of a mixture of brown coal containing 
humic acid, sterilized dry sludge and a binder containing calcium- 
magnesium. The final granulate product is suitable for use in land- 
scape gardening, market yoo vegetable growing and horticul- 
ture, viniculture and re . Another —, developed 
which contains about 3 eeame 1% — | oric acid and 1% 

potash, is suitable as granulate fertilizer for gardens. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 32020, 32113 


32088 (PB—283305) Inaccurate estimates of western coal re- 
serves should be corrected. Report to the Congress. (General Ac- 
counting Office, Washington, DC (USA). Energy and Minerals 
Div.). 11 Jul 1978. 63p. S PC A04/MF AOl1. 

An accurate estimate of coal under Federal lease, and infor- 
mation on lessee development plans is essential for supporting coal 
leasing ewe A decisions. Better estimates are needed to relate Interi- 
or leasing with the administration’s goal of increasing domestic coal 
production. Interior’s recoverable reserve estimates are based on 
general recovery factors--not detailed, current economic analysis; 
using unreliable estimates in enforcing laws would produce inad- 
equate production controls, increase the chances for speculative 
holdings, and be against the public interest. Wide variations existed 
between Interior and leaseholder estimates; leaseholder estimates 
were generally supported better. But many leaseholder estimates 
were incomplete because they did not consider all underground coal. 
GAO considers neither Interior nor leaseholders estimates accurate 
or reliable. No coal was produced before 1977 on most Federal 
leases; about 212 million tons may be produced annually by 1985. 


32089 Major cleat trends in Alberta Plains coal. Campbell, J.D. 
(Alberta Research Council, Edmonton). CIM Bull; 72: No. 802, 69- 
75(Feb 1979). 

Alberta Plains coals exhibit an almost rectilinear system of 
vertical fracturing called “cleat,” which is best traced by mapping 
true bearings of underground coalmine rooms. The cleat pattern is 
approximately conformable with a pattern of surficial features and a 
pattern of bedrock jointing in the Alberta Plains, and with the trend 
of the Rocky Mountain Trench, but not with the distribution pattern 
of coal rank nor with the trend of the eastern boundary of the Rocky 
Mountains and Foothills physiographic province. The processes 
resulting in cleat remain in doubt, but cleat is always of practical 
importance in extracting coal from deeply buried deposits. 


32090 Geological appraisal of the coal romana of Nova Scotia. 
Hacquebard, P.A. (Bedford Inst. of Oceanography, Dartmouth, 
Nova Scotia). CIM Bull.; 72: No. 802, 76-87(Feb shoe 

Recent drilling programs have shown that he in-situ coal 
resources of Nova Scotia are very substantial. The grand totals of 
the measured, indicated and inferred categories amount to 232 m, 
646 m and 993 m tons, yoy This vast quantity of coal occurs 
essentially in five main fields: Sydney, Mabou, Port Hood, Pictou 
and Springhill. The +4 = est resources (84% of the total) occur in the 
submarine area of the Sydney coalfied. With a 65% recovery rate, 
there are at present 150 m tons of proven, recoverable coal in Nova 
Scotia. At a predicted maximum annual production of 5 m tons, this 
amount equals a lifespan of 30 years. However, additional drilling, 
particularly in the Sydney offshore area, holds promise of increasing 
the recoverable reserve tonnage to at least 350 m tons. This figure 
may be compared with the 484 m tons production obtained during 
191 years of mining (from 1785 to 1976). The geological appraisal of 
the remaining coal resources in the five fields mentioned is presented 
in three-dimensional diagrams, per individual seam and correspond- 
ing reserve area. The availability in Nova Scotia of either thermal or 





JUNE 30, 1979 


metallurgical coal is considered in relation to rank and sulphur 
content. 


32091 Some practical applications of thermal infrared linescan- 
ning. Bakker, P.; Church, D.J.; Feuchtwanger, T.F.; Grootenboer, 
J.; Lee, C.A.; Longshaw, T.G.; Viljoen, R.P. (Spectral Afr Ltd, 
Randfontein, ‘SS Afr , Min. Mag.; 139: No. 4, between p 398 and 
413(Oct 1978). 

The airborne technique described in this article--thermal in- 
frared linescanning--is capable of producing thermal images of the 
earth's surface. In most instances these images give significant 
amounts of geological and other information that is not apparent on 
conventional black and white or color aerial photography. A de- 
tailed consideration of the method and its applications in exploration 
and engineering geology is followed by a discussion of its use in 
detecting underground and surface coal fires. Two actual examples 
are drawn from South Africa--that of an underground coal fire at the 
Witbank coal mine, Transvaal, and the use of the technique in 
ae zones representing a combustion risk at the Richards 

ay coal terminal in Natal. 


32092 Exploration of lignite deposits using advanced techniques 
and technologies. Mielcarek, W.; Neumann, R.; Matschke, P.; 
Tschuck, H. (Braunkohlenbohrungen und Schachtbau, Welzow). 
Energietechnik; 28: No. 7, 275-280(Jul 1978). (In German). 

The production of electric and heat energy in the GDR is 
assured mainly by steam power plants where lignite is used as fuel. A 
part of lignite is used as chemical raw material. The Ministry of 
Geology in the GDR is responsible for lignite deposit exploration. 
The methods and technologies used to carry out this task are 
described. 


32093 Study of petrographic profile of a coal seam from South 
Karanpura coalfield, Bihar, Chaudhuri, S.G.; Lahiri, K.C.; Datta, 
A.K. (Cent Fuel Res Inst, Dhanbad, India). J. Mines, Met. Fuels; 26: 
No. 2, 93-100(Feb 1978). 

The petrographic composition and the variation of physical 
and chemical properties of diffe rent layers of the Hathidari seam of 
India’s South Karanpura Coalfield were investigated to obtain reli- 
able results for the seam correlation. A standard Hathidari seam 
sequence was compiled from the different petrographic profiles 
prepared at different points. These investigations led to some inter- 
esting conclusions about the formation and genesis of the seam under 
study. 10 refs. 


32094 Natural clay substance of coals and the carbonaceous 
rocks of bed XXI of the Kemerovo region. Iskhakov, Kh.A.; Koro- 
betskii, I.A.; Karpenko, M.V. (Kuzbass Polytech Inst, USSR). Solid 
Fuel Chem. (USSR) (Engl. Transl.); 11: No. 5, 23-26(1977). 

The nature of clay substance of coals and rocks has been 
studied with the aid of a group of physicochemical methods (deriva- 
pe ra X-ray phase analysis, electron microscopy) and the chemi- 

analysis, using bed XXI of the Kemerovo region of the Kuzbass 
as an example. A difference has been shown in the composition of 
the clay substance over a vertical section of the bed and the 
eres of its nature for coal-treating processes is discussed. 11 
refs. 


32095 Some new information on the problem of the spontaneous 
combustion of coals in the earth's crust. Kizil'shtein, L.Ya.; Kosinskii, 
V.A.; Shelepin, O.e. (Rostov State Univ, —* Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 5, 90-94(1977 

The present paper presents some new information on the role 
of sulfide minerals in the stimulation of processes of spontaneous 
combustion of coals. A hypothesis is put forward on the caiaelion 
between the morphological varieties of sulfides and the spontaneous 
combustion of the coal substance. Results of extensive studies of the 
self-ignition of coal deposits are included in this report. 16 refs. 


MINING 


REFER ALSO TO CITATION(S) 32082, 32083, 32084, 32192, 
32195, 32196, 32197, 32198, 32431, 34155, 34460, 34472, 34562 


32096 (IS—4616) Mining and utilization of western coal. 
Murtha, M.J. (Ames Lab., IA (USA)). Feb 1979. Contract W-7405- 
ENG-82. 40p. Dep. NTIS, PC A03/MF AO1. 

The mining and utilization of western coal is necessary to fuel 
a new generation of power stations. As many as 250 new power 
stations, which will be coal-fueled, are being constructed to provide 
electrical power for areas previously served by oil and natural gas 
fueled units. These new power staions, in the western, midwestern, 
and southern states, have contracted to burn a large portion of the 
western coal to be mined. The dependency upon coal to meet the 
current rate of growth in energy demand and to reduce the need to 
import excessive amounts of oil and nautral gas is evident. Mining 
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methods and transportation systems exist or are being developed to 
handle the massive amounts of western coal that will be required. 
Correspondingly large amounts of fly ash will be produced of a 
composition and in locations favorable to its utilization as a source of 
primary metals and useful by-products. 


32097 (PB—283162) Survey of fugitive dust from coal mines. 
Final report. Axetell, K. Jr. (PEDCO-Environmental, Inc., Cincin- 
nati, OH (USA)). Feb 1978. Contract EPA-68-01-4489. 122p. NTIS 
PC A06/MF AOl. 

Particulate sampling was performed at five Western surface 
coal mines for the purpose of developing emission factors for indi- 
vidual mining operations. The sampling method for these 
fugitive dust sources was upwind/downwind ambient sampling, with 
two upwind samplers and either four or six samplers in the plume for 
each sampling period. Emission rates were determined by use of 
atmospheric dispersion ry pee relating emissions and ambient 
concentrations. A total of 213 a periods were evenly distrib- 
uted among the five mines. Emission factors were produced for 12 
mining operations: dragline, haul roads, shovel/truck | blast- 
ing, truck dump, storage pile, drilling, fly-ash dump, train loading, 

il removal, front-end loader, and overburden sane One 
other source, exposed areas, was sampled extensively but yielded 
unexplainable data that could not be used to develop an emission 
factor. The study was also designed to evaluate fallout or 
deposition rate of particulate from the coal mining sources. Howev- 
er, the apparent emission rates calculated from concurrent samples 
taken at different distances from the source did not show a consistent 
decrease with distance to indicate that fallout was occurring. 


32098 (PB—283490) Coal mine electrical system evaluation. 
Volume I. Continuous monitoring. Annual report. Morley, L.A.; 
Kohler, J.L. (Pennsylvania State Univ., University Park (USA). 
oak of Mineral Engineering). 22 Jan 1977. 273p. NTIS PC Al2/ 
MF AOl. 

A concept is presented to improve underground coal mine 
electrical system safety and availability. This proposed technique is 
based upon the ability to predict incipient failures in the mine power 
system. Prediction is made possible by a new method, developed 
during this research, which uses a minicomputer to implement 
pattern recognition algorithms. The theoretical basis of the predic- 
tion system is discussed, along with synthesis of the hardware and 
software sections. The deterioration modes which could be detected 
are examined, and an evaluation of the system's ability to predict 
incipient failure is presented. Typical results of the system's perform- 
ance during laboratory simulation of power system deterioration are 
given. 


32099 (PB—283491) Coal mine electrical system evaluation. 
Volume II. Transients analysis. Annual report. Morley, L.A.; Kohler, 
J.L.; Chubb, W.R. (Pennsylvania State Univ., University Park 
(USA). a of Mineral Engineering). 15 May 1977. Tlp. NTIS PC 
A04/MF A 

The esi details the continuation of mine power systems 
transient research under USBM Grant G0155003. The ——- of 
the work, which commenced under Grant G0133077, is 
tion of safety hazards created by transients, and the objective is to 
provide knowledge about transients existing in a-c and d-c coal mine 
power systems. The report chapters cover theoretical background, 
instrumentation, and experimental investigations. The instrumenta- 
tion discussion scans measurement problems and considerations plus 
the development of a low-cost peak-detector. Transient data from in- 
mine measurements are presented and include high-voltage distribu- 
tion and d-c trolley systems. Extremely unique field exercises are 
described involving actual power equipment connected on the sur- 
face to duplicate typical underground coal mine system arrange- 
ments. Here, transients on high-voltage distribution resulting from 
vacuum circuit breaker operations could be observed under con- 
trolled conditions, and work centered around how surge capacitors 
effect transients. Using the in-mine and sta a transient data, specific 
conclusions and recommendations are made with emphasis on high- 
voltage distribution. 


32100 (PB—283492) Coal mine electrical system evaluation. 
Volume III. Shielded cables. Annual report. Morley, L.A.; Or 
R.H.; Sopko, P.A. (Pennsylvania State Univ., University Par 
(USA). Dept. of Mineral Engineering). 15 Jan 1977. 173p. NTIS PC 
A08/MF AOl. 

Proposed advantages and disadvantages of low-voltage 
shielded trailing cables are formulated utilizing the literature and 
industry sources. A partial analysis of these proposed advantages and 
disadvantages is completed through a review of the literature. Cable 
costs are assembled from mine operators, cable and splice manufac- 
turers, and actual cable purchases. To confirm each advantage and 
disadvantage, an underground test site is established, and testing is 
performed here and in the laboratory. All testing procedures are 
completely described. The results of this investigation are reported 
and used to formulate recommendations attendant to low-voltage 
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shielded cables. Spanien for installation, handling, and mainte- 
nance are presented. 


32101 (PB—283493) Coal mine electrical system evaluation. 
Volume IV. Computer modeling. Annual report. Morley, L.A.; Trutt, 
F.C.; Rivell, R.A. (Pennsylvania State Univ., Universi ersity Park Park 
(USA). Dept. of Mineral Engineering). 4 Dec 1976. 171p. 

A08/MF AO1. 

Research iormed on computer modeling of mine power 
systems under USBM Grant G0155003 is described. The work was 
performed at the Pennsylvania State University from 5 November 
1975 through 4 November 1976. Results presented are interim in 
nature, and future research is planned to integrate the simulations 
which have been developed. thrust of this research has been 
divided into three main areas. (1) Modification of a = reviously 
developed model (Mine Power System Simulation or MPSS) to 
include interactive operation and the use of default (average) ae 
data. (2) Development of a dynamic simulation of in 
mine power system induction motors. (3) Development of an > 
proach to modeling of motor shaft loading of induction machines for 
mining operations. During the course of the current year’s research, 
significant results have been achieved in all areas. Construction of an 
interactive MPSS model has been completed and checked. This 
simulation was written in APL code and is fully interactive. In 
addition, default data representing 158 different pieces of he 
equipment has been developed for use with the interactive mode 
Additional work described includes the construction of a dynamic 
simulation of interdependent continuous miner induction motors and 
the development of an approach for motor shaft load torque compu- 
tation from experimental data. 


32102 (PB—283494) Coal mine electrical system evaluation. 
Volume V. Battery and battery-charging safety. Annual report. 
Morley, L.A.; Kiefer, J.A. (Pennsylvania State Univ., University 
Park (USA). Dept. of Mineral Engineering). 15 Feb 1977. 68p. NTIS 
PC A04/MF AOl1. 
The primary goal of this research report is to discuss safety 
considerations involved in the use of lead-acid batteries for traction 
purposes in underground coal mines. In order to arrive at the 
objective, the topic of battery safety has been divided into two 
specific areas. The first deals with the fact that batteries emit 
hydrogen gas during and after the charge cycle. Hydrogen 
the source of dangerous explosions or mine fires. 
major topic deals with the electrical nature of the battery and 
battery-charging systems, which also provides a source of mine fires 
as well as electrocution hazards. In addition to the discussion on 
battery safety, a literature review has been undertaken to acquaint 
the reader with some basic co ts inherent to the ba usage 
process. The result of this research is a set of design tions 
and procedural recommendations directed at improving the safety 
factors inherent in any underground battery usage scheme. 


32103 (PB—283495) Coal mine electrical system evaluation. 
Volume VI. Executive summary. Annual report. Morley, L.A. (Penn- 
sylvania State Univ., University Park (USA). a. of Mineral 
Engineering). 15 May 1977. 20p. NTIS PC A02/MF A 

The report abstracts project work performed in itp areas of 
continuous monitoring, transient analysis, shielded cables, computer 
modeling, and battery and battery-charging safety. Information on 
ground IC offset currents is included. 


32104 (PB—283496) Coal mine electrical system evaluation. 
APL mine electrical 


system load-flow program. Task completion 
report. Morley, L.A.; Trutt, F.C.; Rivell, R.A. (Pennsylvania State 
Univ., University Park (USA). Dept. of Mineral Engineering). 4 Apr 
1977. 139p. NTIS PC A07/MF AO1. 
uide to the development and use of an APL computer 
sahien or the analysis of load-flow problems is presented. The 
program is designed to provide an interactive method of load-flow 
study to im — underground coal mine electrical system design 
and safety. The theoretical basis for load-flow analysis is discussed, 
along with per-unit calculations which facilitate computation. Spe- 
cific input/output, execution and network modification procedures 
are presented for using the APL program. In addition, typical results 
are given for examples taken from power system analysis literature. 


32105 (PB—283497) Coal mine electrical system evaluation. v4 
tended apl mine electrical load-flow Addendum t 
task completion report. Morley, L.A.; Trutt, F.C.; Rivell, RA 
(Pennsylvania State Univ., University Park (USA). Dept. of Mineral 
Engineering). 30 Sep 1977. 100p. NTIS PC A05/MF A011. 

A guide to the utilization and development of modifications 
to the APL mine electrical system load-flow program is presented. 
These modifications include program enhancements in execution 
time, situation-error checking, and user convenience. In addition, the 
capability to simulate balanced faults and combined ac-dc systems is 
included. To test the generality of the algorithms and APL pro- 
grams, the computing facilities at West Virginia University and 
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Virginia Polytechnic and State University were used in addition to 
those at Pennsylvania State University. 


32106 (PB—284553) Further analytical investigations of electro- 
magnetic fields in mine environments. Interim report, 1 November 
1976—1 November 1977. Wait, J.R.; Hill, D.A.; Seidel, D.B. (Office 
of Telecommunications, Boulder, CO (USA). Inst. for Telecommu- 
nication Sciences). 1 Feb 1978. Contract H0155008. 273p. NTIS PC 
Al12/MF AOl1. 

The collection comprises reports that have been issued since 
November 1, 1976. The subject matter deals primarily with the 
excitation, transmission, and reception of electromagnetic waves in 
mine environments. For convenience, a listing of related journal 
articles is included in the last chapter of the summary report. 


32107 (PB—284743) Bureau of mines research 1977. A summary 
of significant results in mining, metallurgy, and mineral economics. 
Research summary 1977. (Bureau of Mines, Washington, DC 
(USA)). 1977. 146p. 


Established in 1910, the Bureau of Mines of the Department 
of the Interior is the Federal Government's primary research arm in 
the minerals field. The role of the Bureau of Mines is to develop, 
through scientific and hs age investigations, improved technol- 
ogy to increase the recovery 0 coal, copper, and other mineral 
products from the country’s deposits while decreasing energy usage 
through more efficient processing; to improve the economics of 
recycling scrap metals; to achieve more efficient utilization of virgin 
metals and minerals by extending their normal lifespan; and to find 
industrial uses for the many wastes of mineral processing that 
constitute unsightly dumps and contribute to air, water, and land 
age Research 77 is the seventh in a series of annual Bureau of 

ines publications high-lighting significant research projects and 
mineral data studies. 


32108 (PB—285004) Transmit antennas for portable VLF to MF 
wireless mine communications. Final contract report May 1974—May 
1977, Lagace, R.L.; Curtis, D.A.; Foulkes, J.D.; Rothery, J.L. (Little 
(Arthur D.), Inc., Cambrid e, MA (USA)). May 1977. € Contract HO- 
346045. 158p. (ADL-C—77229-F). NTIS PC A08/MF AOI. 
An investigation is made of the feasibility of developing 
compet transmit antennas and/or other means to efficiently couple 
MF band radio energy between portable wireless communi- 
ae units in coal mines. The completely wireless communication 
range between two portable radios equipped with practical size 
reference loop antennas in representative coal mine environments is 
estimated. Antenna technology is assessed with respect to transmit 
moment, range, intrinsic safety, battery and wearability requirements 
to determine the most suitable antenna types for use by miners. It is 
concluded that air-core bandolier loop antennas, and perhaps ferrite- 
loaded loop antennas, having transmit moments of about 2.5 
ampere-sq m will be the most effective antennas for portable units. 
This choice, however, will not allow the range goal of 1,350 feet to 
be attained in mines having unfavorable signal attenuation and noise 
environments. Rectan; air-core loops are compared with 
grounded horizontal-wire and vertical-wire mode exciters for fixed 
station applications. The potential for significantly increasing the 
wireless communication range by inductively coupling to communi- 
cations and power lines in a mine is evaluated and found to be 
considerable based on theoretical coupling equations. The theoreti- 
cal performance of a hybrid noise cancelling diversity receiving 
technique that utilizes both the electric and magnetic field compo- 
nents of the ambient noise to improve the receiver output signal-to- 
noise ratio under certain adverse conditions is estimated and shown 
to be favorable when the magnetic and electric field noise compo- 
nents are highly correlated. 


32109 (PB—285054) Technical guidelines for installing, main- 
taining, and inspecting underground telephone systems. Handbook. 
Long, R.G.; Chufo, R.L.; Watson, R.A. (Bureau of Mines, Washing- 
a DC (USA)). 1978. 85p. (BM/HB—1/78). NTIS PC A05/MF 
AOl. 


This Bureau of Mines Handbook covers the installation, main- 
tenance, and inspection of telephone systems in underground coal 
mines, and provides guidelines for the inspection and optimum use of 
mine phones. 


32110 (RI-PMTC—3(79)) Methane drainage ahead of mining 
using foam stimulation: Mary Lee Coalbed, Alabama. Lambert, S.W.; 
Trevits, M.A. ———— of Energy, Washington, DC (USA). 
fe tet of Fossil Fuel Extraction). Jan 1979. 26p. Dep. NTIS, PC A03/ 
AOl 

As part of a i See effort to determine optimum 
well design for vertical coal! gas drainage holes, two test wells 
were completed into the Mary Lee Coalbed. The wells were foam 
stimulated and allowed to produce for up to 11 months before being 
intercepted by mining. Comparatively low water production, pro- 
longed blow-off periods after stimulation, and the wells’ ability to 
produce gas very soon after pumping began, or without pumping at 
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all, indicate that the coalbed in the vicinity of the two test wells was 
partially draned before completion of each of the wells. Such 
drained coalbed conditions are considered very suitable for high 
initial gasflow rates as the two test wells flowed gas at rates from 40 
to 180 Mcfd. Underground investigations at or near the test well 
sites show that fractures induced by stimulation were vertical and 
were contained in both the coalbed and in the overlying strata. The 
fractures were found to be longer and much narrower than those 
induced using heavy gels. A mine gas emission study indicated that 
the 25 million cubic feet of pas removed may have reduced methane 
emissions in the vicinity of the two holes as much as 40 percent. 


32111 National information service in mining, mineral processing 
and extractive metallurgy. Romaniuk, A.S.; MacDonald, R.J.C. 

t. of Energy, Mines and Resources, Ottawa, Ontario). CJM 
Bull; 72: No. 803, 138-142(Mar 1979). 

More than a dedade ago, CANMET management recognized 
the need to make better use of existing technological information in 
mining and extractive metallurgy, two fields basic to the economic 
well-being of Canada. There were at that time no indexes or files 
didicated to disseminating technical information for the many miner- 
als mined and processed in Canada, including coal. CANMET, with 
the nation’s largest research and library resources in the minerals 
field, was in a unique position to fill this need. Initial efforts were 
concentrated on building a mining file beginning with identification 
of world sources of ublished information, development of a special 
thesaurus of terms for language control and adoption of a manual 
indexing/retrieval system. By early 1973, this file held 8,300 refer- 
ences, with source, abstract and keywords given for each reference. 
In mid-1973, operations were computerized. Software for indexing 
and retrieval by batch mode was written by CANMET staff to 
utilize the hardware facilities of EMR’s Computer Science Center. 
The resulting MINTEC file, one of the few files of technological 
information produced in Canada, is the basis for the national litera- 
ture search service in mining offered by CANMET. Attention is 
now focussed on building a sister-file in extractive metallurgy using 
the system already developed. Published information sources have 
been identified and a thesaurus of terms is being compiled and tested. 
The software developed for CANMET’s file-building —— has 
several features, including the selective dissemination of information 
and production from magnetic tape of photoready copy for publica- 
tion, as in a bi-monthly abstracts adel 


32112 Drilling hard siliceous sandstone strata effectively. Larry, 
J.J. (FMC Corp., Fairmont, WV). CIM Bull; 72: No. 803, 149- 
153(Mar 1979). 
In hard siliceous sandstone strata overlying coal seams, roof 

bolting is often the bottleneck in the coal production cycle. In the 

past, these strata have been drilled by pneumatically o —— 
stopers. Although slow drilling is cumbersome and uncomfortably 
noisy, the stoper was the most effective drill in these harder strata. 
However, because of the (U.S.) Coal Mining Safety Act, which 
limits noise levels for operating drills, FMC Mining Equipment 
developed the water-through-the-drill-steel method of drilling hi 
compressive-strength strata. Although water-through-the-drill steel 
had been developed earlier, the real impact of wet drilling tech- 
niques surfaced when the dual-boom roof drilling machines were 
installed at the Virginia-Pocahantas Division, Keen Mountain, Vir- 
ginia, in 1974. This paper covers some of the technical details of the 
water-through-the-drill-steel design and its application. 


ot > China: priority for coal. World Coal; 5: No. 3, 13-17(Mar 
1979). 


The key role of coal in the People’s Republic of China as the 
dominant fuel for industry, rail transport, and household consump- 
tion has always been ope Now, China has designated coal a 


key export commodity (with prominence given to coking coal sales 
to Japan, Romania, and perhaps the Federal Republic of Germany 

razil) and ranks higher than oil in the current Five-Year Plan. 
China’s newly-introduced Ten-Year Plan for the coal industry is 
based on the following objectives: tap the potential of existing mines; 
complete mines under construction; transform and develop small 
mines; construct more large coal mining centers and complexes; 
increase productivity, especially with respect to unit output, tunnel- 
ing footage, and recovery rate; and complete the basic mechaniza- 
tion of all mines. With output approaching 500,000,000 tons per year, 
China is excelled in coal production only by the USA and the USSR. 
China’s coal reserves are estimted at more than 10,000 billion tons. 
Over two-thirds of the deposits are bituminous, and a substantial 
portion of the remainder is anthracite. Reserves are widely distribut- 
ed throughout the country. 


32114 Auto-oxidation in coal pillars: an appraisal. Mukherjee, 
A.K.; Kanjilal, K.K. (Central Fuel Research Inst., Dhanbad, India). 
World Coal; 5: No. 3, 20-21(Mar 1979). 

The exposed surfaces of coal pillars may not show any 
tangible evidence of coal-oxygen interaction, but fine coal dust 
found within the cleats and cleavages often indicates pronounced 
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deterioration. The incidence of spontaneous combustion in coal 
pillars depends on a number of factorss: (1) the geological conditions 
in the mine and the mining method, (2) ventilation, with particular 
reference to the pressure difference between the intake and return 
airways, (3) the amount and composition of air permeating through 
the pillars via cleats and cleavage planes. 


32115 Strength of coal from the Star-Key Mine near Edmonton, 
Alberta, Jeremic, M.L.; Cruden, D.M. (Univ. of Alberta, Edmon- 
ton). CIM Bull.; 72: No. 802, 94-99(Feb 1979). 

Altered and unaltered coal from the Star-Key Mine near 
Edmonton, Alberta, has been tested under compression and under 
tension. The test results showed that altered coal samples have an 
appreciably lower strength than unaltered coal. Altered coal samples 
do not give a linear load-displacement curve, peak strengths are 
poorly defined and yielding is observed over a range of loads, so the 
material can be regarded as relatively plastic. However, unaltered 
coal samples produce a linear loading curve with a high tangential 
modulus and an easily distinguished peak strength at which there is a 
sudden brittle failure. These findings lead to important differences in 
the theoretical design of ribs and pillars in underground mines in the 
two coal types. The substantial differences in the strength properties 
and behavior of the two types of coal are governed by a higher 
intensity of cracks in the weathered coal. Two causes of the addi- 
tional cracking can be suggested, subaerial weathering and subterra- 
nean weathering of the coal. 


32116 Development of the Highvale Mine ~ 5 thermal power 
plants of Calgary Power Ltd. Williams, C.G. (Mon ee ae 
Co., Ltd., Calgary, Alberta). CIM Bull; 72: No. 802, 105-109(F 


1979). 

This paper describes the planning, development and operation 
of the Highvale Mine to supply coal to both the existing Sundance 
and the approved Keephills thermal power plants of Calgary Power 
Ltd. Reference is also made to the company’s Whitewood Mine, 
which feeds the Wabamum thermal plant. 


32117 Canopy and shield structure for a shield in a 

seam-like mine deposit. FE M. (to Thyssen Industrie AG). US 
Patent 4,136,999. 30 Jan 1 o beior date 10 2 10 Feb 1976, German, 
Federal Republic of (F.R. Germany). 

A canopy and shield structure for supporting a shield adja- 
cent a working face in a seam-like mine deposits, comprises a floor 
skid which is connected through an extensible and contractable prop 
at the working face end to the working face end of a canopy adapted 
to be positioned in parallel relation to the roof strata. The working 
space is covered at the waste removal end by a shield which includes 
a lower two-arm lever portion which is pivotally mounted on the 
skid and an upper portion which is pivotally connected to the longer 
arm of the two-arm level adjacent the upper end thereof and is also 
pivotally connected to the canopy. The two-arm lever is driven by a 
hydraulic drive motor and a parallel linkage is connected between 
the upper shield part and the canopy in order to provide a guidance 
of the canopy in a direction substantially perpendicular to the strata. 
The upper part of the shield also includes an opening for the passage 
of a blast pipe and the canopy advantageously includes a guideway 
for supporting the blast pipe for shifting movement toward and away 
from the working face. 


32118 Method of strip mining with cable supported conveyor. 
7” C.R. US Patent 4,133,581. 9 Jan 1979. Filed date 28 Oct 
P 

An aerial conveyor system comprises a pair of spaced apart 
cables extending from a first vehicle, including material delivery 
apparatus across a material receiving zone, across an open area, and 
across a material discharge zone to a second vehicle. The cables 
support a plurality of conveyor support frames each comprising a 
pair of tubular members extending substantially parallel to the 
cables, a plurality of hook rollers for supporting the tubular members 
on the cables, and a plurality of transversely disposed conveyor 
support rollers. An endless conveyor belt is mounted for movement 
around a course defined by the conveyor support rollers of the 
conveyor support frames and functions to transport material re- 
ceived from the delivery apparatus of the first vehicle in the receiv- 
ing zone across the open area to the discharge zone. The conveyor is 
driven by apparatus including a drive roller mounted at the dis- 
charge zone end of the conveyor support frame which is actuated by 
hydraulic fluid supplied through the tubular elongate members 
thereof. In the use of the aerial conveyor a overburden is 
preferably removed in accordance with a series of vertically stacked 
zones. The aerial conveyor system is then employed to discharge the 
excavated material into a previously mined portion of the excavation 
in accordance with the same vertical sequence. By this means the 
original vertical configuration of the excavation is restored, thereby 
facilitating return of the mined area to productive usage. 
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32119 oem monitoring for safety in ae an 
mining. Chakravo R.N.; Woolf, R.L. Research Lab., 
Calgary, Alberta). CIM Bull; 72: No. 801, 100-107(Jan 1979). 
Environmental monitoring plays a key role in coal mine 
safety. In recent years, significant advances have been made in the 
deveopment of systems suitable for ae air in ne 
coal mines. Because of intensive mining and large capital outlay, the 
need for higher productivity consistent with safety is well reco; rr 
nized and it appears that environmental moni i h - 
achieve this objective. This paper reviews the state-of- 
monitoring technology with particular reference to rarer ig = 
detection in underground coal mines. The preliminary results ob- 
tained from on going studies, with regard to continuous monitoring 
of methane and carbon monoxide in mine air in some of the oper- 
ations in Western Canada, are discussed. The inadequacies of the 
methods using spot sampls are examined and the need to supplement 
the present practice with the continuous monitoring systems is 
emp 


32120 Mining machine having advancing mine roof supports. 
Jamison, W.B.; Fleck, H. (to Consolidation Coal Co.). US Patent 
4,131,317. 26 Dec 1978. Filed date 29 Nov 1976. 14p. 

The mining machine has a body portion mounted on a pair of 
endless p as tracks which advance the mining machine for- 
wardly in the mine. Pairs of forwardly extending arm members are 
pivotally connected to the body portion and support at their end 
portions a skid plate which is positioned transversely across the body 
porion and arranged to rest on and slide over the mine floor. A first 
conveyor is supported by the akid plate and receives and directs 
dislodged material from the mine floor to a second conveyor con- 
nected to the end portion of the first conveyor. The second convey- 
or discharges the dislodged material to the rear of the body porion. 
A support frame is positioned on the skid plate and horizontally 
supports a pair of transverse guide rails at the front end of the body 
portion. A carriage is slidably mounted for transverse movement on 
the guide rails and includes a rotatable ey shaft. A transverse 
support arm having axial spaced cutter itioned thereon is 
secured to and rotatable with the supporting Forward move- 
ment of the body portion sumps the rotating cutter shafts into the 
mine face and by rotating the supporting shaft and feeding the 
carriage laterally on the guide rails a rectangular section is cut from 
the face. A first roof supporting apparatus su 
portion includes a vertically movable beam 
piston cylinder assemblies to the body portion and is i 
operable of the first roof supporting apparatus to support the mine 
roof when the first roof supporting apparatus is removed from 
engagement with the mine roof and advances forwardly with the 
body portion. 


32121 Coal mining method at a long-walled pit face of the coal 
mine, Nakajima, S.; Endo, H. (to Taiheiyo Engineering Inc.). US 
Patent 4,127,303. 28 Nov 1978. Priority date 31 Aug 1976, Japan. 4p. 
A coal mining method at a long-walled pit face of a coal mine 
comprises as self-advancing supports with a conveyor 
which is arranged along the long-walled pit face and on which a 
shearer is mounted, and arranging the effective shearing depth of 
shearing drums of the shearer to be at least half as long as the stroke 
of a shifter for shifting both of the self-advancing supports and the 
conveyor toward the pit face, whereby each of the self-advancing 
supports is progressively shifted toward the pit face every time that 
the whole area of the pit face is sheared at least twice by the shearer. 


32122 Piezoelectric stress indicator for mine roofs. Daugherty, 
R.N. US Patent 4,127,788. 28 Nov 1978. Filed date 8 Jul 1977. 4p. 

A device for detecting deformations in mine roofs wherein an 
open cylindrical casing having inner and outer threaded surfaces is 
threaded into the mine roof. A piezoelectric crystal is mounted 
within the casing to sense the deformations and stresses in the mine 
roof. Provision is made for mounting a plurality of piezoelectric 
pon within the casing whereby stresses at varying locations are 
sensible. 


32123 Mine roof support. Walker, J.H.; Sutton, J.A. (to Dowty 

—e ome Ltd.). US Patent 4,126, 002. 21 Nov 1978. Priority 
date oN United Kingdom of Great Britain and Northern 
Ireland (UK). 6p. 

A mine roof support comprisin ig a floor-engaging member, 

one or more shielding members above the floor-engaging member, a 
flap pivotally mounted on the or on a shielding member and a sealing 
member pivotally mounted on the flap. 


32124 Reinforced shell to give extra strength to roadway ie 
in the case of underlying w Talmann, H.; Krahe, J 
lueckauf; 114: No. 21, 941-945(Nov 1978). (In German). 

The findings of the measurements conducted by the 
Steinkohlenbergbauverein’s research centre for mine supports and 
rock mechanics were applied to a practical case (working under a 
cross-cut on the 800-m level at Gneisenau colliery) which demon- 
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— < that the subsequent construction of a reinforced supporti 

and the infilling of any cavities remaining behind the ori 
roadway 8 eo produced a support resistance which was igh 
— to allow working under the cross-cut without damaging 


32125 Fire technology assessment of conveyor belts with textile 
materials. Reinke, K. Bergbau; 29: No. 11, 522-527(Nov 1978). (In 
German). 
Experiments and tests of conveyor belts with textile materials 
regarding spreading of fires and causation of fires due to friction are 
gushed. he An assessment of the first test process and requirements 
ae the conveyor belts to be used in hard coal mining are 
included. 


a contribution to safety at work. Brink- 

gnmt Nordrhein- Westfalen, Dortmund (Ger- 

many, F. R.)). Bergbau; 29: No. 11, 528-531(Nov 1978). (In German). 
After a historical survey, leading to the introduction of mine 
—” the properties and activities of mine inspectors are ex- 


cat Disc cutter-loader as a key to in 
tion. Boldt, H.; Sander, R.; Eichbaum, F. 
889-896(Oct 1978). (In German). 

From Technical-scientific papers and lectures of the coal 
mining industry on operating experience with the cutting-disk 
loader; Bochum, Germany, F.R. (16 Feb 1978). 

The paper describes the development of this new combined 
cutting and Phreaking method of winnung right up to operational 
readyness; also its integration in a face system. Its distinctive feature 
is the coalface cut to a set slope. 


32128 Gateroads in the German coal . Claes, F 
Duellmann, H. Glueckauf; 114: No. 20, 898-901(Oct 1978). da 
German). 

The report gives data and results of German collieries with 
fully mechanized winning, especially on gateroad layout, gateroad 
location with regard to the coal face, overall lengths of gateroad 
workings, and cross-sections of gateroads. 


32129 Coal in New Zealand. Diessel, C.F.K. Glueckauf; 
114: No. 20, 901-911(Oct 1978). (In German). 

With an annual output of not quite 2.5 million t New 
Zealand's current coal = is fairly humble and has been like 
this in the past as well, because a total of only 192.2 Mill. t coal 
(brown and black coal) has been extracted since the gy Bed 
mining around the middle of the last century up to the 31st 
cembre 1976. 


32130 Symposium on methane extraction from coal seams, Pitts- 
burgh, 1978. Thorausch, K. Glueckauf; 114: No. 20, 911-912(Oct 
1978). (In German). 

From Symposium on methane extraction from coal seams; 
a. Pa. (17 Jan 1978). 

pers read on this occasion dealt with the chances and 

problems sale ethane generation from coal seams. The main aspects 
were questions of rentability, utilisation, and the legal-institutional 
problems connected with the introduction of this new gas winning 
technology. 


32131 Methane drainage in German coal mining, 1977. von Tres- 
kow, A.; Fitzner, G. Glueckauf; 114: No. 20, 915-917(Oct 1978). (In 
German). 

Due to the further reduction of the coal output and to 
reduced methane drainage from older underground workings, the 
yield of methane drainage was about 7.2% lower (about 515 million 

m*/a) in 1977 than in 1976. In nearly all bituminous coal mining 
districts in West Germany, gas yields increased in workings with gas 
drainage, but especially the gas yields in gas drainage. This is in 
accordance with a generally improved efficiency of gas drainage. 


32132 Improved face end technique with a shearer loader and 
roller curve. Richter, H.P. Glueckauf; 114: No. 19, 847-851(Oct 
1978). (In German). 

After giving experience from the Nordstern colliery in chang- 
ing over from ——s winning to cutting winning in the Zollverein 
2-3 seam, the aut — a newly developed concept for win- 
ning in thick seams. Gate road drivage is incorporated in the face 
end technique by cutting also these roads with the shearer loader 
used while incorporating a roller curve in the face conveyor. The 
output was considerably increased by the use of an EDW 300-L 
shearer loader; at the same time the state of support and the support 
performance are markedly improved. 


32133 Winning thick seams in the Rumanian coal industry. Fiss- 
gus, S. Glueckauf; 114: No. 19, 852-854(Oct 1978). (In German). 

The main deposit at Petrosani is 45 km long and between 3 
and 9 km wide, forming a syncline. Reserves are estimated at 900 to 


ted face mechanisa- 
Glueckauf; 114: No. 20, 
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1000 mt; in flat measures they are won by longwall methods, in pene 1 
thin seams by entries and in v steep seams by the shortw 
method in successive slices, generally with caving. 


32134 Studies of coal plough picks. Kraemer, T.; Schroeer, W.; 
Wildfoerster, H. Glueckauf-Forschungsh.; 39: No. 5, 169-173(Oct 
1978). (in German). 

Ex ents to examine the wear and tear behaviour of picks 
during stripping coal mining are described and the first results of the 
experiments are given. 


32135 Longwall mining in German coal mines in 1977. Kundel, 

H. Glueckauf; 114: No. 18, 787-796(21 Sep 1978). (In German). 

A survey is presented of the current production figures and 

improved equipment for mining and haulage of brown coal in 

y. The application of hydraulic equipment for roof support is 

also covered. The longwall mining offers higher productivity and 
better utilization of seam deposits. 28 refs. 


32136 Coal mining industry in Czechoslovakia. Stainer, A.I. 
Arch. Energiewirtsch.; 32: No. 8, 606-612(Aug 1978). (In ——— 
The report contains a survey on the coal mining, coke 
duction and electricity generation in Czechoslovakia, a view o the 
social state of the Czechoslovakian miners and a record of the 
CSSR’s intended investments in mining. Coal deposits and mining 
technique are described briefly. The coal production and electricity 
generation per head in Czechoslovakia and other East European 

countries are given. 


32137 Water as a working and rt medium in mining. Pt. 1. 
Kuhn, M. Bergbau; 29: No. 8, 350-356(Aug 1978). (In German). 

After a historical outline of the use of hydroenergy and a 
survey of its possible applications, the technology of hydraulic coal 
mining (from mining to the transport above ground) is presented, 
and the equipment used is described. 


32138 Coal transport technology in underground mining. Berg- 
bau; 29: No. 8, 365-371(Aug 1978). (In German). 

From Information meeting of the Commission of the Euro; ~ <4 
an Communities; Luxembourg, Luxembourg (24 - 26 May 19 8). 

The report summarizes the papers on the present state of 
transport technology in underground bituminous coal mining. The 
state and development trends of belt conveyors, rail-bound and 
railless transport systems, hoisting, and pneumatic coal transport are 
dealt with. 


32139 Cutting winning in longwall mining. Borowski, K.H. Berg- 
bau; 29: No. 7, 298-307(Jul 1978). (In German). 

Cutting winning has seen a more rapid development than 
stripping winning due to the fact that efficiencies, the degree of 
utilisation and — applications are better. Shearer loaders are 
available in many shapes and sizes. The most pressing targets for the 
future are higher efficiency, a wider range of applications, and 
humanisation of ne work. Improvements and develop- 
ments in components of shearer loaders, and new developments in 
machinery for cutting winning are described. 


32140 LHD technique in Austrian mines. Schmidt, H. (Froelich 
und Kluepfel Untertagebau G.m.b.H. und Co. K.G., Gelsenkirchen 
(Germany, F.R.)). Bergbau; 29: No. 7, 308-312(Jul 1978). (In 
German). 


The author reports on visits to Austrian mines with the 
objective of testing the use of the load-haul-dump technique with 
railless diesel vehicles in bituminous coal mining. 


32141 Investigations to improve the efficiency of the water used 
for dust removal in shearer loaders. Bauer, H.D.; Werner, W. Berg- 
bau; 29: No. 7, 313-319(Jul 1978). (In-German). 

Internal and external nozzles are used for wet dust removal in 
cutting winning of coal with the aid of shearer loaders. The authors 
report on the optimisation of water supply to a shearer loader and on 
the experimental results with salt solutions as nozzle water. 


32142 Coal winning at temperatures below zero on Spitzbergen. 
Whitworth, K. Bergbau; 29: No. 7, 320-325(Jul 1978). (In German). 
After describing the conditions under which Norvegian coal 
workers live on Spitzbergen, the author proceeds to discuss the 
geological conditions winning methods and treatment plants. 


32143 Galvanized steel in mining. Hobrecker, H. Bergbau; 29: 
No. 7, 326-333(Jul 1978). (In German). 

Possibilities of corrosion prevention in mining and galvaniz- 
ing techniques are described. The multiple uses of galvanized parts 
in underground and above-ground mining are described. 


32144 Coal shooting at Callide. McCauley, I.R.; Hagan, T.N. 
on Bros Ltd, Callide Mine). Aust. Min.; 70: No. 7, 45, 49, 51(Jul 

Callide Mine is located in a small basin to the south-east of 
Central Queensland's Bowen Basic Coalfield. The mine is equpped 
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to produce 2.5 million tonnes of coal annually by strip 
mining. Dring and tasting tak enounaal pest ot tab seam 
operation. 


32145 Impact of U.S. legislation on equipment manufacturers. 
Crawford, J.W. (Pittston Co, Coal Group, Lebanon, Va). Colliery 
Guardian; 226: No. 7, 4-6, 8(Jul 1978). 
The purpose of this article is to better acq’ aeeee 

manufacturer with the requirements of legislation in the 
States pertaining to mining health and safety. Complications often 
arise or delays are encountered due to equipment 
to the United States which is not in compliance with statutes or 
— being eearnng ts | Federal and State mine health and 

ety inspection agencies. requirements pertaining to equipment 
permissibility in underground coal mines, ventilation, electricity, 
methane monitoring, respirable dust control, illumination, noise con- 
trol, and fire protection are discussed in that order. 


32146 Shearer loaders for longwall mining. Borowski, K.H. 
(Gebr, Eickhoff). Colliery Guardian; 226: No. 7, 15-16, 18-20, 22- 
23(Jul 1978). 

Over the decades the former simple coal cutter has pro- 
gressed into a powerful, partially automated, robust power loader of 
a great variety of designs for different tasks. This article focuses on 
the shearer loader used for longwall mining which is increasingly 
replacing the room-and-pillar method commonly used until now. 
Components and design requirements of shearer-loaders are dis- 
cussed in detail, and latest developments in the machines for both 
thin and thick seams are outlined. 


32147 Loading efficiency of shearer drums. Boyce, T.D. (Natl 
Coal Board). Colliery Guardian; 226: No. 7, 37-40, 42, 44(Jul 1978). 
A model rig was built to investigate the effect on the loading 
efficiency of shearer drums of variations in their design and oper- 
ation. The design considerations are described, including choice of 
scale--as are construction details for the building of a wide variety of 
model shearer drums--and operations of the rig. The factors 
for linear and rotational velocities are explained. The variables 
rovided for, together with the levels available for each, are listed. 
e model ri; ae same way as a full-scale shearer but 
loads broken 


32148 Strip mining for coal. Ross-Dunn, A. (R Sch of Mines, 
London, Engl). Colliery Guardian; 226: No. 7, 59-67(Jul 1978). 


This article provides a treatise on the various strip mining 
methods used and gives a description of the types and capabilities of 
machines used for overburden and mineral removal. The strip 

i industry in several countries, with particular reference to 


coal, is reviewed in brief detail. The open cast 
tly risen in importance over the last 20 years and 
or the future is that it will continue to do so. 


32149 Ventilation in the working area of tunnelling machines 
with dust arresters. Pt. 2. Graumann, K.; Duepre, G. Bergbau; 29: 
No. 6, 266-272(Jun 1978). (In German). 

From Technical-scientific papers and lectures of the coal 
mining industry on ventilation near the tunnelling machines; 
Bochum, Germany, F.R. (23 Feb 1978). 

The 2nd part of the report deals with the ventilation of the 
road section between the gallery head and the blow-off end of the 
special ventilation system as well as with the monitoring of the 
ventilation conditions and the ventilation system. 


32150 Practical design of components in consideration of oper- 
ational measurements on system behaviour. Wuensch, D. (Geeamth- 
ochschule Duisburg (Germany, F.R.)). Braunkohle; 30: No. 5, 
139(May 1978). (In German). 

The method of calculating components under dynamic load 
by calculating their operating strength is illustrated by the example 
of a bucket wheel excavator. (HS) 891 HS. 


32151 Ventilation in the working area of tunnelling machines 
with dust arresters. Pt. 1. Duepre, G.; Graumann, K. Bergbau; 29: 
No. 5, 188-197(May 1978). (In German). 

From Technical-scientific papers and lectures of the coal 
mining industry on ventilation near the tunnelling machines; 
Bochum, Germany, F.R. (23 Feb 1978). 

The first part of this report discusses problems and solutions 
in the ventilation of the region where special ventilation systems and 
dust arresting systems overlap and in the ventilation during the 
extension of the air conduit near tunnelling machines. 


32152 Travelling screen press. Ackermann, M.F. (Plan 
sellschaft Montan, Essen (Germany, F.R.)). Bergbau; 29: No. 3, 104. 
107(Mar 1978). (In German). 
The principle, characteristics, examples of application, and 
—_— uses of the travelling screen press in coal mining are 
lescribed. 


of coal has 
projection 
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32153 Principles of operation of hydraulic “Wen VT cine as 
rheological systems. Gritsko, G.I; Frolov, B.A.; V.1. (inst. 
of Novosibirsk, USSR). "Sov. Min. Sci. (Engl. Transl.); 14: 
No. 2, , 140(Mar 1978). 
ranslated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 
No. 2, some I 1978). 
Solution of the problems of interactions of su; 
side rocks requires a unified representation of 
so dep 8 , in which to deal with stresses, deformations, 
aa ts of the interacting elements. We need to use 
sattaston: models of rheological systems in order to represent the 
and characteristics of the support and rocks. This ap- 
proach enables us to attack the problem of the interactions between 
the support and the rocks as one of the interaction of rheological 
models, which can be solved by the general, well-developed meth- 
ods of mechanics. cideons te ieediaing OS tambien ot 
support parameters reduces to parameters of a 
rheological model of the support and correspond- 
ence with the parameters o ne ee ee eee ee 
me ae Ses Se eee pport to some particular condi- 
ied representation of the venti voy rocks Ang rheologi- 
cal models enables us to make a mathematical model of the operation 
of the support in various types (classes) of side rocks, and then to 
simulate on a computer various types of interaction, thus finding the 
combinations of mechanical support parameters which optimally 
correspond to given geological conditions. Such an investigation is 
necessary in the — of designing and constructing the supports, 
and in making well-founded choices of their ranges of application. 
Thus, for given geological conditions (for a given model of the 
medium), we can compile a structural rheological model of the 
support, and on this basis we can design the support itself. 


32154 Algorithm modeling operation of an automatic align- 
ment system for coal-cutting t. Il'yusha, A.V.; Solntseva, 
A.A. (Inst. of Mining, Lyubertsy, USSR). Sov. Min. Sci. (Engl 
Transl.); 14: No. 2, 174-1 ar 1978). 

Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 
No. 2, 59-66(Mar 1978). 

Automatic alignment systems (AAS) are a very promising 
class of devices for keeping coal-cutting equipment on a straight line. 
Experience in the design of AAS and preliminary tests have revealed 
that the choice of fundamental parameters for the system—such as 
the zone of permissible curves and the spacing of ee ie 
ing transducers and electrohydraulic control valves—depends lar; 
ly on the construction of the coal-cutting machine itself. But the 
influence of these parameters on the effectiveness of AAS has not 
been studied. As the construction of such pg oa together with the 
coal-cutting machines, and their testin ery time-consuming and 
expensive, it is important to find m ard ‘oe studying AAS which 
can be used as the design stage. Using the fundamental principles of 
statistical investigation of automatic alignment systems for the bases 
of coal-cutting machines, with the use of the techniques used in 
research on the movement of the bases in the plane of the seam, we 
> = an algorithm for computer simulation of the operation 
of an AAS. 


32155 Probability, statistical indices of sudden roof , pane 
— kov, N.M.; Setkov, V.Y. (Inst. of Mine Surveyin; 
R). Sov. Min. Sci. (Engl. Transl.); 14: No. 2, 193 2o(Mar 1B 78) 1978). 
Translated from Fiz.-Tekh. Probl. Razrab. Polezn. Iskop.; 
No. 2, 84-90(Mar 1978). 
Experts have often pointed out the need to take account of 
os parameters of sudden falls, owing to the extensive use of hydrau- 
pad ge with a liquid as the working force element. Shock loads on 
supports cause brief but marked rises of liquid pressure in the 
Sotealie system; these appear as a rise in the prop resistance 
relative to the nominal value determined by the setting of the safety 
valve. This impairs the serviceability of units and components of the 
props, <iptalilly took important tg as the valves, packing, and 
cylinders, reduces their working life, and is one of the main causes of 
their breakdown. Sudden subsidences can occur in faces where the 
roof next to the seam has a thick layer of rock which does not cave 
easily, such as sandstone or hard limestone, and which, as the coal is 
cut and the face advances, tends to form cantilevers of various sizes 
or chains of blocks which crack and move suddenly. At the mo- 
ments of cracking of the cantilevers or movement of the blocks, the 
rate of descent of the roof is usually much greater than its mean 
value. Sudden subsidences occur in the form of primary or second- 
ary roof caving, and are studied by probability—statistical methods. 
In this article we use such methods to predict the expected values of 
the parametes of sudden roof subsidences in three mines from their 
geological characteristics. 


32156 Bulldozing improvements for mine spoil reclamation. Col- 
BasT8). Jr. (Southwest Res Inst, Tex). SAE Prepr.; No. 780678, 1- 
1 

The objective of this paper is to carefully examine the single 
most costly activity in reclamation--spoil leveling--and discuss tech- 


rts with the 
states of the 
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nical details of leveling processes and new methods that have been 
dev to increase productivity and thereby reduce the cost of 
these leveling operations. This paper reviews technical data and 
presents conclusions resulting from the conduct of a series of hard- 

ware development and demonstration _—— performed by the 
Southwest Research Institute for the U.S. Bureau of Mines and the 
U.S. Department of Energy. 9 refs. 


32157 Laboratory tests of a method of controlling a seam’s rock- 
coal bordr by natural radioactivity. Chernyak, Z.A.; Shilov, V.I. Jzv. 
Vyssh. Uchebn. Zaved., Gorn. Zh.; No. ,: 4-7(1978). (In Russian). 

Laboratory tests were conducted on the basic characteristics 
of a rock-coal sensor whose operational principle is based on the 
differences in the natural radioactivity of coal and the surrounding 
rock. This kind of sensor was shown to have a measuring aaa of 
no less than 250 mm along the thickness of the coal seam. Spectro- 
metric tests of the relationship between the output signal at various 
energy intervals and the thickness of the coal seam have shown the 
necessity of operating in an integral count system when the coal 
seam’s thickness changes from 0 to 150 mm, and in the region of soft 
energies at coal seam thicknesses of more than 150 mm. 1 reference, 
3 figures, 2 tables. 


32158 Mining coal seams in 
ytechnic Inst., USSR). Izv. 


N.L; Paev, G.V. a Pol 
Uchebn. Zaved., Gorn. No. 9, 8-10(1978). (In Russian). 

A description is given of mining operations in six mines of the 
Karagandin basin. A study was made of rock deformation and their 
stress state around preparatory drives. The studies were made under 
actual and laboratory modeled conditions. The tangential stress 
studies of rock during excavation of the underlying bed make it 
= to evaluate rock stress as the depth of mining is increased. 3 

gures. 


deep horizons. Kvon, S.S.; — 
’yssh, 


32159 Analysis of air distribution in ventilation systems. Levits- 
kii, Zh.G. (Karaganda Polytechnic Inst., USSR). Izv. Vyssh. Uchebn. 
Zaved., Gorn. Zh.; No. 9, “54-58(1978). (In Russian). 

A discussion is made of the possibility of using Taylor series 
in a function of many variables for an analysis of air distribution in a 
mine duct. Such an approach was shown to make it possible to find 


uations at each step of regula- 

t, in absolute terms, the first 

order derivatives can be judged by the extent to which the regula- 
tors affect any element of the ventilation system. 1 figure, 2 tables. 


32160 Sources for the formation of and conditions for withdraw- 
ing dead air to the surface. Batrakov, N.F.; Bineev, E.A. (Novocher- 
kasskii Politechnic Inst.). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 
9, 59-62(1978). (In Russian). 

An examination is made of conditions for the formation and 
withdrawal of oxygen-poor air to the surface. The basic source of its 
formation was shown to be limestone that are decomposed by 
weakly acid ground waters. The relationship between the concentra- 
tion of oxygen in the released air and meteorological conditions was 
established. Formulas are derived for predicting oxygen concen- 
traion in the withdrawn air on the basis of analyzing experimental 
data. 8 references, 2 figures. 


32161 Computation of natural and residual gas saturation of mine 
waters. Sulla, M.B.; Makhlis, M.Yu. Jzv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 8, 73-77(1978). (In Russian). 

Empirical relationships are proposed that describe the gas 
content in min mine water. A solution is given for a two- 
dimensional problem of gas evolution from gas-saturated waters. An 
analysis of that problem indicated that the depth of the flow has little 
effect on gas evolution. A simplified model is proposed for a uni- 
dimensional problem of gas release from water. The solutions were 
nomographed on a computer for various mining-geological condi- 
tions. 1 table, 2 diagrams. 


32162 Povyshenie nadezhnosti shakhtnykh ventilyatorov. (In- 
creasing the reliability of mine ventiiators). Gimel’shein, L.Ya.; Freid- 
likh, I.S. Moscow, USSR; Nedra (1978). 192p. 

Problems in improving the reliability of mine ventilators are 
described. Data are presented which characterize the operational 
reliability of various types of surface ventilators, their reversible 
mechanisms, and ventilators for local ventilation. Methods of deter- 
mining the standards of reliability for coal mine ventilators are 
examined. Problems in improving the continuous-run capability and 
repair of ventilators are discussed on the basis of technical designs 
and organizational me ciples, as well as improving the reliability of 
ventilators during the winter period and the fault-free operation of 
reversible mechanisms. The book is intended for engineering-techni- 
cal personnel in the mining industry, design and scientific-research 
organizations, and can be used by instructors and students at mining 
institutes. 91 references, 69 figures, 38 tables. 
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32163 Interaction of water introduced into a coal bed with meth- 
ane. Ettinger, I.L.; Savenko, L.V.; Korshun, V.V.; Kovaleva, LB. 
(O.Yu. Schmidt Inst of Earth Phys, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 5, 6-12(1977). 

In order to study the mechanism of the interaction of methane 
with water artificially introduced into a coal bed, the influence of 
water on the initial rate of output of gas from coal and of the 
evolution of gas from pit workings and the changes in the porous 
structure of coal under the influence of water have been investigat- 
ed. Hypotheses have been put forward concerning the nature of the 
movement of water in the porous medium of coal bed saturated with 
gas. Experimental data are presented which show that with the 
artificial pumping of water into the coal bed the index of the initial 
rate of gas discharge scarecely changes. When water is pumped into 
the bed, no zones with disintegrated coal are formed as is the case in 
tectonic processes. The water seals the methane in the micropores 
and its passage into the coarse voids requires a long time. 9 refs. 


32164 Methane drainage and utilization at Hucknall Colliery. 
Pickering, A.J. Nottingham Univ. Min. Dep. Mag.; 29: 19-24(1977). 

Hucknall Colliery is described and details are given of the 
methane drainage system. Although only 30% of the gas drawn from 
the mine is used at present, it is expected that the scheme will break 
evn within seven years of installation. 


32165 Ground subsidence. London, England; Institution of Civil 
Engineers (1977). 103p. 

The causes of ground subsidence are often mining, especially 
coal mining, but it can also result from the collapse of natural 
caverns, e.g. in limestone. Methods of detection from aerial monitor- 
ing, old records, etc. are discussed and methods of prevention by 
backfilling and grouting are described. Possible damage to buildings, 
foundations, dams, bridges, roads, railways, canals, tunnels, pipelines 
and buried cables are discussed. Effects on land drainage are men- 
tioned briefly. The design of buildings and foundations in such areas 
is described. (LTN) 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 32017, 32075, 32077, 32286, 
33746, 33849, 33855, 33884, 34233, 34455, 34563 


32166 (NTIS/PS—78/1106) Coal beneficiation (citations from 
the NTIS data base). Report for 1964—Sep 1978. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA (USA)). 
Oct 1978. 1244p. NTIS PC NO1/MF NO1. 

Abstracts of Federally-funded research dealing primarily with 
separation of pyrite from coal and washability studies are presented. 
Washing equipment, coal cleaning plants, and grinding, flotation, 
and chemical cleaning methods are included. A few abstracts pertain 
to environmental considerations concerning coal preparation wastes. 
(This updated bibliography contains 145 abstracts, 25 of which are 
new entries to the previous edition.) 


32167 (NTIS/PS—78/1107) Coal beneficiation. Volume 2. 
1976—September, 1978 (citations from the Engineering Index data 
base). Report for 1976—Sep 1978. Hundemann, A.S. (National Tech- 
nical Information Service, Springfield, VA (USA)). Oct 1978. 200p. 
NTIS PC NO1/MF NO1. 


Worldwide research on beneficiation of coal by washing, 
grinding, pulverizing, and flotation methods is discussed. Abstracts 
pertaining to dewatering of fine coal, drying of ultrafine coals, 
briquetting, agglomeration, and equipment used in coal cleaning 
plants are included. (This updated bibliography contains 196 ab- 
stracts, 68 of which are new entries to the previous edition.) 


32168 McDuffie terminals: a modern USA coal export port. 
World Coal; 5: No. 3, 18-19(Mar 1979). 

With the United States balance of trade deficit at record 
levels and oil imports increasing every year, the Port of Mobile is 
becoming increasingly vital for United States exports, particularly 
coal exports. In one year (October 1, 1976 to September 30, 1977) 
alone, 3,100,000 metric tons of coal with a value of $166,000,000 
were exported through McDurrie Terminals located on McDuffie 
Island, about 3.2 kilometers south of the Alabama State Docks in 
Mobile. Completed in January 1975, McDuffie Terminals is one of 
the most modern coal exporting facilities in the country. Coal is 
received by barge or by rail and transferred either directly onto 
ocean-going ships or to a live-storage area for future shipment. 
Approximately 90 percent of the coal handled at McDuffie is pro- 
duced within the state of Alabama with most of the remainder 
coming from Tennessee, Kentucky, and Illinois. About 60 percent is 
ge a to Japan, but other major destinations include Brazil, 
Italy, the Federal Republic of Germany, the United Kingdom, 
Rumania, and Canada. 
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32169 Programmable logic control applied to a coal preparation 
plant complex. Krahenbil, L.W. (Allen-Bradley Canada Ltd., Cam- 
bridge, Ontario). CIM Bull.; 72: No. 802, 100-104(Feb 1979). 

The programmable Logic Controller (PLC), at its present 
stage of evolution, is now considered as a mature control system. 
The PLC combines the solid-state reliability of hard-wired logic and 
computer control systems with the simplicity of a relay ladder logic. 
Relay symbolic programming through a function-oriented keyboard 
provides a means which plant personnel can easily become accous- 
tomed to work with. In a large coal facility, it is shown that the 
control engineer can provide improved control flexibility with the 
advanced capabilities of the PLC. 


32170 Recent advances in Canadian coal preparation. Raymond, 
B.; Payne, B. (Techman Ltd., Calgary, Alberta). CIM Bull.; 72: No. 
802, 110-115(Feb 1979). 

This paper outlines the problems and solutions of the new- 
generation washeries, as well as the recent technological advances 
which are being considered for future coal preparation plants. The 
subjects covered include: reasons for considering coal preparation 
plants; raw coal crushing and handling systems; types of coal clean- 
ing equipment being used versus new equipment being considered; 
fine coal circuit sizing; clean coal centrifuging and 
thermal dryer problems and changes; fine ane dewatering — 
clean coal storage problems and changes; materials handling within 
the plants; and control systems for preparation plants. The design 
and integration of the various circuits that form a modern coal 
preparation plant have led to the creation of an exciting new field of 
industrial research. As the need for energy sources increases, effi- 
cient methods of preparing coals for specific markets will become 
more important. 


32171 Flocculation of froth flotation tailings from a coal washery. 
Hamza, H.A. t. of Energy, Mines and Resources, Edmonton, 
Alberta). CIM Bull; 72: No. 116-121(Feb 1979). 

An experimental study of the settling characteristics of a 
washery effluent originating as tailings from a froth flotation circuit 
was undertaken by using a systematic approach to select the most 
appropriate flocculant(s) under predetermined conditions. Selection 
and evaluation procedures which greatly reduce the effort required 
to select flocculants are described. The results show that, although 
different flocculants display superiority at different ranges of dosage, 
Separan MG 700 (Dow) is the most suitable on absolute economic 
grounds. Flocculant evaluation is based on a Cost Performance 
Index (CPI) which expresses the cost of flocculant (cents/ton) 
required to produce a unit settling rate (in./h). From experiments 
carried out with a number of flocculant aid and flocculant combina- 
tions, it was concluded that the use of flocculant aids can be 
economically justified only if the settling rates required are higher 
than those obtainable at the optimum flocculant dosage. Otherwise, 
the value of the flocculant aid appears to be limited largely to the 
reduction of supernatant turbidity. 


32172 Process for producing high-purity coal. Yang, R.T. (to 
Aluminum Co. of America). US Patent 4,134,737. 16 Jan 1979. Filed 
date 2 Feb 1976. 6p. 

High-purity coal useful in the production of high-purity 
carbon is produced by treating coal to remove the impurities therein. 
The coal, which may be subject to conventional pretreatment proc- 
esses such as beneficiation processes or the like, digested in a caustic 
solution to solubilize certain of the impurities in the coal and to 
chemically react with other impurities to form acid soluble products. 
The digested coal is then filtered to separate the partially purified 
coal from the caustic and soluble impurities dissolved therein. The 
coal is then treated with a mineral acid to dissolve the acid soluble 
products contained in the coal. Finally, the coal is subjected to a 
nitric acid treatment to remove metal sulfides. The resultant high- 
purity carbon contains less than 0.1% by weight ash or metal 
sulfides. 


32173 Method for processing raw coal. Visman, J. (to Canadian 
Patents and Development Ltd.). US Patent 4,133, 747. 9 Jan 1979. 
Filed date 2 Feb 1978. 6p. 

A method and apparatus for beneficiating crushed raw coal 
comprising: cleaning the crushed coal in bulk in cyclone separators 
using only water as a cleaning medium and obtaining a product of 
wet clean coal and wet reject material and also a stream of effluent; 
drying said wet clean coal and wet reject material by agglomerating 
after the addition of a small amont of oil and then centrifuging to 
obtain a product of clean dry coal and solid reject material and also a 
stream of effluent; treating the effluent stream from the cleaning step 
and the effluent stream from the drying step by means of flocculation 
to recover a product of coal and reject sludge which is returned to 
pass through the drying step again; and thus obtain clean water 
which is recycled and applied to the input of the cyclones in the 
cleaning step. 
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Preparation's progress. Mine Quarry; 8: No. 1-2, 16-19(Jan 


Under Plan for Coal, 47 new or rebuilt coal-pr tion 
lants costing pound 300 million, are to be commissioned before 
985. Of these at least 14 are already cleaning coal and 19 are in the 

course of being built. More than 20,000 tonnes per hour of new 
washery capacity are being installed in the ten years of the Plan. 
Nearly three quarters of that will use Baum washboxes, and slightly 
over a quarter will use dense-medium processes. Many of the dense- 
medium units are Bretby Vorsyl separators. The NCB already have 
200 preparation plants operated by about 300 coal-preparation engi- 
neers and so are well equipped to carry out this programme. The 
British coal industry's heavy investment in coal-preparation facilities 
is well worthwhile because modern processing consistently reduces 
the ash content of coal. Reductions in ash and water contents benefit 
both the consumer and the NCB. 


32175 Carrying capacities of troughed-belt conveyors. Clarke, 
E.B. Mine Quarry; 8: No. 1-2, 75-81(Jan 1979). 

This paper discusses the parameters involved in deciding on 
the capacity of a trough-belt conveyor, considers various — 
to the subject and presents a tabulation that has been 
practice to satisfy his firm's requirements in this field. 


32176 Process for cleaning and dewatering fine coal. Ennis, R.E. 
(to Linatex Corp. of America). US Patent 4,128,474. 5 Dec 1978. 
Filed date 24 Mar 1977. 10p. 

A wet mechanical process is described for cleaning, upgrad- 
ing and dewatering fine coal. The process provides for forming an 
aqueous feed slurry of fine coal and its associated contaminant 
particles wherein all particles have a particle portion size of less than 
about 6 mm ranging to zero. The feed slurry is separated into coal 
slurry and refuse slurry portions in a spiral gravity concentrator by 
removing contaminants having a particle size ter than about 0.15 
mm. The concentrated coal slurry is then fed to a hydrocyclone 
separator where all of the ultra-fine silt material having a particle 
size of less than 0.15 mm is removed and the coal particle fraction 6 
mm to 0.15 mm is accumulated and thoroughly dewatered. 


32177 Process for grinding coal or ores in a liquid medium. 
Manfroy, W.; Klimpel, R.R. (to Dow Chemical Co.). US Patent 
4,126,276. 21 Nov 1978. Filed date 21 Nov 1977. 8p. 

A process for grinding coal or ores containing metal values 
comprising carrying out said grinding in a liquid medium and with a 


ound in 


polyelectrolyte grinding aid comprising N-(sulfoalkyl)-derivatives of 
acrylamide and methacrylamide, said grinding aid being dispersible 
in the liquid medium, and being present in an amount effective to 
provide increased grinding efficiency. 


32178 Process for grinding coal or ores in a liquid medium. 
Manfroy, W.; Klimpel, R.R. (to Dow Chemical Co.). US Patent 
4,126,277. 21 Nov 1978. Filed date 21 Nov 1977. 8p. 

A process is described for grinding coal or ores containing 
metal values comprising carrying out said grinding in a liquid 
medium and with a grinding aid comprising sulfonated polystyrene 
or sulfonated polyvinyl! toluene or an anionic polyelectrolyte derived 
therefrom and dispersible in the liquid medium, said grinding aid 
being present in an amount effective to provide increased grinding 
efficiency. 


32179 Process for grinding coal or ores in a liquid medium. 
Manfroy, W.; Klimpel, R.R. (to Dow Chemical Co.). US Patent 
4,126,278. 21 Nov 1978. Filed date 21 Nov 1977. 8p. 

A process is described for grinding coal or ores containing 
metal values comprising carrying out said grinding in a liquid 
medium and with a grinding aid comprising an anionic polyelectro- 
lyte derived from sulfoethylmethacrylic acid and dispersible in the 
liquid medium, said grinding aid being present in an amount effective 
to provide increased grinding efficiency. 


32180 Separation behaviour of high-capacity small jigs with un- 
derbed pulsation. Fellensiek, E. Glueckauf; 114: No. 19, 855-859(Oct 
1978). (In German). 

After reviewing the state of the art of jig theory and the 
developments in jig construction, the author indicates problem fields 
which need to be clarified in view of the central economic role of jig 
operation. This outlook starts with an investigation of the separation 
performance of modern large-scale Batac jigs in order to determine 
eee coefficients independent of grain size for an optimally 

jjusted jig (in a state fit for technical acceptance). The results 
obtained relate to grain size and density distribution of the raw 
material to be washed to the separation efficiency, the ash separation 
quality in the sorting process, data on the separation effect, as well as 
xe the — utput. All in all, the separation performance seems to 
excellent. 


32181 Setting properties of large jigging machines for fine grain 
= from below the jig. Fellensiek, E. Glueckauf-Forschungsh.; 39: No. 
5, 207-212(Oct 1978). (In German). 
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The investigations, started at the Mining College in 1976, are 
directed at obtaining additional information on stratification and on 
the setting process in Batac large jigging machines. They are aimed 
at further improving the construction and method of operation of 
such large jigging machines. Furthermore, the investigation of these 
more widely used jigging machines are to be adapted to show 
differences of the sorting process in parallel flow paths. The stratifi- 
cation experiments of the setting bed carried out for this purpose 
give insight into the density and grain size distribution processes 
during jigging (Iso-density curves), while the measurement of the 
flow properties, which are carried out in the whole setting bed 
space, were particularly used to prove the previous hypothesis on 
jigging processes. 


32182 Sorting of fine coal with liquid hydrocarbon. A survey. 
Singh, B.K. Aufbereit.-Tech.; No. 8, 372-376(Aug 1978). (In German). 

The paper lists the different sorting procedures for fine coal 
using liquid hydrocarbon. This method is based on a simple princi- 
ple. The coal particles feature hydrophobic properties and thanks to 
this fact they can be separated in a water/solids system from 
hydrophillic particles by selective agglomeration by adding oil. 


32183 Mathematical description of vacuum filtration for pit-coal 
sludge that has previously been subjected to flotation. Pt. 1. Padberg, 
W.; Plate, W.; Simonis, W. Aufbereit.-Tech.; No. 8, 377-380(Aug 
1978). (In German). 

Vacuum filtration of pit-coal sludge that has previosuly been 
subjected to flotation is meant to remove solids from coal/water 
suspensions and to minimize its residual moisture. Efforts have been 
made to describe the filtering process by modifying the influencing 
parameters of raw materials and operating conditions. Laboratory 
tests have been carried out on the basis of a model regarding the 
interrelation between the target parameters ‘cake height’ and ‘final 
water content’ of the filter cake on the one side, and the influencing 
parameters: characteristic surface figure, atomic number ratio of the 
coal quality, portion of mineral substance, effective differential pres- 
sure and solids/water ratio of the pulp on the other side. The reactor 
— and other operating conditions have been kept constant. 

ge-scale tests have confirmed that no statements can be made 
about the success of filtering by results obtained with individual 
samples.Suitable combinations of the interdependent variables could 
be established in the form of characteristic values, by ascertaining 
the intensity of the oe | parameters on the target parameters. 
On that basis, both types of parameters have been expressed as 
specific variables. Appropriate regression statements have been es- 
tablished after the tests were reduced to 9 functional patterns: By 
way of iteration, best approximation to the functional patterns of the 
regression equations has been found by varying the powers of the 
characteristic values for the influencing parameters. After informa- 
tion condensing it has thus been possible to express the two target 
parameters separately as functions of the characteristic values for 
raw materials and operating conditions. In compliance with the 
model approach, the mathematical description of the solids/liquid 
separation by vacuum filtration is primarily governed by a detailed 
description of the raw materials and of the operating conditions. 


32184 EDP in the service of coal treatment. Sprave, R. Bergbau; 
29: No. 3, 108-112(Mar 1978). (In German). 

There are many uses for EDP in the treatment of hard coal. 
Possible applications are described with the aid of examples from 
data acquisition, evaluation, process guidance, and planning. 


32185 Planning and realisation of modern hard coal treatment in 
the extension of the Lohberg mine. Hennig, H. Bergbau; 29: No. 3, 92- 
102(Mar 1978). (In German). 

The extension, reconstruction, and modernisation of the ma- 
chinery of the Lohberg anthracite treatment plant are described. The 
work became necessary when the output of the Lohberg shaft was 
raised. 


32186 Visit to West Germany. Bethell, P.J.; English, P.K. Not- 
tingham Univ. Min. Dep. Mag.; 29: 51-61(1977). 

This paper describes coal preparation plants and equipment, 
and steelworkers in Germany. 


COMBUSTION 


REFER ALSO TO CITATION(S) 32018, 32095, 32114, 32426, 
33138, 33160, 33183, 33875, 33885, 33894, 34395, 34768 


32187 (CONF-7809103—) Second annual combustion and fuels 
technology program contractor review meeting, September 18—21, 
1978, Arlington, VA. (Department of Energy, Washington, DC 
(USA). Div. of Fossil Fuel Utilization). 1978. 291p. Dep. NTIS, PC 
A13/MF AOl1. 
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From Combustion and fuels and technology program con- 
tractor meeting; Arlington, VA, USA (18 Sep 1978). 

Papers were presented at the meeting on combustion technol- 
ogy, waste fuel utilization, boilers and furnaces, internal combustion 
engines, engine optimization, exhaust emissions, effects of micro- 
waves on combustion, swirl combustors, Raman scattering, laser 
spectroscopy uses in combustion research, alternative fuels, and 
residues ef wastes. (JRD) 


32188 (DOE/TIC—10033) Industrial atmospheric fluidized bed 
combustion systems: report on a focus group discussion. Morrill, W.A. 
(Mathematica Policy Research, Princeton, NJ (USA)). 9 Aug 1978. 
Contract EV-78-C-01-6388. 63p. Dep. NTIS, PC A04/MF AOI1. 

The entire group felt that the technology could, would, and, 
in some circumstances, does find commercial application in industrial 
and utility facilities over time, with the pace and degree of commer- 
cialization depending importantly on operating experience, govern- 
mental policies and other factors. The group felt it important to 
distinguish the status of and appropriate strategies for commercial- 
ization among small units (under 100,000 Ibs. per hour steam) for 
industrial applications, intermediate units for industrial applications, 
and very large units (600 MW and up), largely for utility use. The 
group had fairly precise ideas about the appropriate govenmental 
and other actions necessary for commercialization in each of the 
three sizes. 

32189 Fluidized-bed firing of coal for steam generation. Adams, 
P.J. (Foster Wheeler Ltd., St. Catharines, Ontario). CJM Bull; 72: 
No. 802, 88-93(Feb 1979). 

Environmental regulations require means for controlling 
emissions of SO2., NO/sub x/ and particulate when burning coal. 
The combustion of coal in limestone fluidized beds is one of the most 
promising techniques for the necessary reduction in emissions. Flui- 
dized-bed firing, furthermore, offers potential economies in capital 
equipment. The world’s largest steam generator applying fluidized- 
bed techniques was built under the sponsorship of ERDA and 
installed in Rivesville, West Virginia. This paper describes the 
design and discusses the start-up and development difficulties which 
were experienced during the period from initial operation to current 
readiness for commercial operation. Other developments leading to 
utility and industrial fluidized-bed steam generating equipment are 
reviewed. The future potential of this promising technique is dis- 
cussed. 


32190 Burning and desulfurizing coal. Wormser, A.F.; Perkins, 
S.P. (to Wormser Engineering, Inc.). US Patent 4,135,885. 23 Jan 
1979. Filed date 3 Jan 1977. 6p. 

A chemical reactor is described with a first upstream fluid 
bed which primarily burns coal and a second downstream fluid bed 
which primarily desulfurizes. 


32191 Research and experiments concerning the parameters influ- 
encing the application of the fluidized bed as burning technique of low- 
grade 7. Nistor, I.; Minea, I.; Dragos, L.; Sischin, E.; Popa, M.; 
Sega, G ; Damaceanu, E. Rev. Roum. Sci. Tech., Ser. Electrotech. 
Energ.; 23: No. 2, 301-310(Apr 1978). 

Results are presented of research on an experimental model, 
concerning the hydrodynamics of the fluidized bed. The most favor- 
able parameters and interdependence for the lignite ash were ob- 
tained. On the basis of the data obtained, the main performances of a 
prototype equipment for low-grade solid fuels burning in the flui- 
dized bed are presented briefly. 8 figures. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 33680, 33745, 33746, 33749, 
33750, 33751, 33752, 33785 


32192 (EPRI-EA—967) Coal in transition: 1980—2000. Final 
report. (Stanford Univ., CA (USA)). Feb 1979. 46p. Electric Power 
Research Inst., Palo Alto, CA. 

Headquartered at Stanford University, the Energy Modeling 
Forum operates through a series of working groups of energy model 
developers and users to make comparative tests of a variety of 
energy models. The second group, under the direction of David 
Sternlight, chief economist at the Atlantic Richfield Company, ex- 
amined ten models used to analyze the level and composition of coal 
production during the period 1980 to 2000. Results from the study 
show that all the models indicate a dramatic shift in the proportion 
of total U.S. coal production in the West under a variety of alterna- 
tive assumptions about regional economics and environmental stand- 
ards. 


COAL AND COAL PRODUCTS 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32091, 32098, 32099, 32100, 
32101, 32102, 32103, 32104, 32119, 32126, 32162, 34562 


32193 (BF-R—62.530-200/1) Investigations of the technical, or- 
ganisational, and social preconditions for risk strategies in the field of 
technological development. Intermediate report 200/1: comparing the 
health risk connected with different electric er generation technol- 
ogies. Oberbacher, B.; Hartwig, S.; Hintz, R. (Battelle-Institut e.V., 

Frankfurt am Main (Germany, FR. )). 1976. 45p. (In German). Dep. 
NTIS (US Sales Only), PC A04/MF AO1. 

The risks of technology should be weighed against its bene- 
fits. On the basis of this statement, the technical risks, i.e. awe. the danger 
to man and its environment, connected with electric power genera- 
tion on the bais of coal, heating fuel oil, gas, water, and nuclear 
energy are analysed over all stages of production and waste manage- 
ment. The health risk is divided up into risks inside the works and 
the general risk affectin; ting the environment of the works. In raw 
materials winning, the encountered can usually be assessed. Raw 
materials processing, transport of primary energy carriers, and elec- 
tric power generation are fields which also the outside 
population. The health risk to those working in the whole — 
tion and waste mangement process has been determined from 
dent statistics. The health risk to the outside population has Soon 
derived from the material balance and the potential dangers of the 
single process stages. Disasters such as explosion or similar occur- 
ences in conventional electric power generation play a minor role as 
far as hazards to the population are concerned. main factor here 
are continuous emissions of noxious substances during normal = 
ation, whose effects on the population are hard to assess. 
dangers of nuclear power have been estimated on a tentative basis 
only, due to the relatively little operational experience and knowl- 
edge. In the course of the work so far, it has been attempted to give 
as broad a survey as possible on the risk problem in electric power 
generation. The amount o' J ie ay injuries to be expected in power 
generation on the basis of the different energy carriers has been 
determined on the basis of statistical data and is given in a table. 


32194 (PB—284946) Electrical materials analysis - arcing. 
Annual progress report. Trutt, F.C.; Robinson, J.W.; Morley, L.A.; 
Zahn, P.M. (Pennsylvania State Univ., University Park (U (USA), 
oar of Electrical Engineering). 30 Dec ‘1977. 109p. NTIS PC A 
AOl. 


Research performed on arcing faults and their interactions 
with electrical insulating materials within coal mine power system 
enclosures is described. Results presented are interim in nature and 
future research is planned to integrate the simulations which have 
been constructed, as well as to apply — experimental 


dures to the evaluation of electrical insulating materials for use in 
coal mine enclosures. The research has ry divided into several 
primary areas. These include the development of a theoretical proce- 
dure for — of beta ne: and line-to-line arcing fault 
currents as a function of time, formulation of an arc model based 
upon thermal-arc plasma properties so that arc voltages and energies 
may be computed, devia opment of a simulation for pressure and 
temperature rises when an arc interacts with an electrical i 

material within an enclosure, experimental evaluation of 
insulating materials in terms of their tendency to support an arc as 
well as their potential contribution to enclosure pressure rises, and 
integration of the above research areas to form overall procedures 
for theoretical and experimental evaluation. 


32195 Mining authorities accident statistics. Strakerjahn, G. 
Bergbau; 29: No. it, 514-517(Nov 1978). (In German). 

The possibilities and limits of mining authorities accident 
statistics are given. Using the example of hard coal the aim 
of accident statistics is explained as making trends = on Weneeae 
of accidents, according to the seriousness of the accident, to the 
working process and to the cause of the accident more obvious. 


32196 Empirical determination of limiting dust concentrations, 
using the example of the Mecsek mining industry. Vekeny, H. Staub- 
Reinhalt. Luft; 38: No. 8, 336-340(Aug 1978). (In German). 

The aim of the epidemiological cross-section researches has 
been to determine a MPC-value for coal-work-places. There has 
been deduced a stochastic relation between (gravimetrically deter- 
mined) dust charge and silicosis of the working collective. The 
values obtained for the three research periods have very small 
deviations from each other; their average value is 2,08 mg/m*. 


32197 Mine Injuries and Worktime, Quarterly. Mine Inj. Work- 
time Q.; 1-18(Jan 1978). 

Current-year data, preliminary and subject to tery len 
compiled from reports by operators of mines for 
engaged in production, cleaning, milling, shipping, development, rom 
maintenance and repair work, including direct supervisory and tech- 
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nical personnel and contract mining services. Reports are submitted 

as required under the Federal Mine Safety and Health Act of 1977, 
Public Law 91-173 as amended by Public Law 95-164. Compilations 
are based on reports received at the Health and Safety Analysis 
Center as of the 25th of the month (or first subsequent workday) 
following the end of the reported quarter. 


32198 Changing role of the mines rescue service. Jolliffe, G.V. 
Nottingham Univ. Min. Dep. Mag.; 29: No. j, 27-36(1977). 

After an account of the history of mines rescue organizations 
since 1886, the services available now, and possible future develop- 
ments are outlined. 


REGULATIONS 
REFER ALSO TO CITATION(S) 32192, 33747 


32199 (ORNL/OEPA—12/R1) Impacts of the Resource Con- 
servation and Recovery Act on the siting of coal conversion energy 
facilities in the United States. Calzonetti, F.J. (West Virginia Univ., 
Morgantown (USA). Dept. of Geology and wae} Feb 1979. 
Contract W-7405-ENG-26. 42p. Dep. NTIS, A03/MF AOl1. 

The Resource Conservation and Recovery Act (RCRA) may 
add to the attractiveness of using low-ash coals because the amount 
of waste generated depends critically on the amount of noncombusti- 
ble material in the coal. Because the largest deposits of low-ash coal 
occur in the West, it is possible that RCRA may increase the 
attractiveness of western sties over the eastern ones. RCRA will 
probably decrease the attractiveness of urban locations for new 
energy facilities. Hazardous waste regulations explicitly preclude 
facilities from being sited in congested areas. Solid waste generation 
of the mangitude anticipated will be problematic in urban locations 
also because most cities already face serious problems disposing of 
municipal solid wastes. utilization of recovered material produced 
inthe largest volumes (ash and sulfur) will require imagination and 
new applications. Long-distance overland hauls of ash and sulfur are 
infeasible; ways must be developed to use such materials near.where 
they are being produced. Markets for fly and bottom ash can be 
widespread if the substance is publicly accepted. Ash has been 
demonstrated to be a quality road-building aggregate for which 
demand should exist nationwide. AT this stage of the analysis it is 
shown that RCRA has contradictory siting implications. According 
to the site exclusionary criteria outlined by Secion 3004, remote sites 
look most attractive (particularly those in the West). However, to 
use recovered resources produced from these facilities, local markets 
near the facilities are required because the major waste products will 
be inexpensive and heavy. As RCRA rules are applied and enforced, 
it can be expected that energy developers will try to locate facilities 
in high and dry sites close to clay deposits and outside urbanized 
areas; however, locations adjacent to rivers or other bodies of water 
may be preferred because they provide inexpensive transportation 
for recovered materials. 


PETROLEUM 


32200 (UT/CES-PS—5) U.S. oil geography in 1990: scenarios 
and implications for economic policy. Niemeyer, E.V.; McKie, J.W. 
(Texas Univ., Austin (USA). Center for Energy Studies). Oct 1978. 
66p. NTIS, PC A04/MF AO1. 

The geography of crude oil movements, of refining location, 
and of shipment of refined products to markets in the United States 
has been changing at an accelerating rate since the beginning of the 
1970s. Several possible scenarios of future development are analyzed 
and factors that are likely to be most important in determining the 
economic geography of the domestic oil industry are identified using 
an analytical model. Findings related to the 1990 base case are 
presented and policy issues are summarized. (JRD) 


32201 Method for atomizing oil and an apparatus therefor. 
Hirata, M.; Matsuzaki, Y. (to Nippon Oil Co., Ltd.). US Patent 
4,131,658. 26 Dec 1978. Priority date 17 Jul 1975, Japan. 4p. 

A method and apparatus for atomizing oil of high viscosity by 
a venturi tube, whereby pressurized air is introduced from the 
outside into a reservoir through said venturi tube, while the oil in the 
reservoir is transported to the venturi through a conduit, or a suction 
tube, by the pressure differential between the oil reservoir and the 
open end of a nozzle and is heated in a heating chamber just before 
the atomization nozzle which is open into said venturi so as to 
provide fluidity to the oil. 
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RESERVES 
REFER ALSO TO CITATION(S) 33721 


32202 Quantitative evaluation of probable oil and gas reserves in 
reservoir pinching-out zones. Vorontsov, N.N.; Gostintsev, K.K. 
(All-Union Pet Sci Res Inst of Geol Explor, USSR). Geol. Nefti 
Gaza; No. 5, 39-43(May 1978). 

The essence of the method of quantitative estimation of oil 
and gas reserves according to their specific densities per unit area of 
the reservoir pinching-out zone is summed up. It differs from other 
statistical en by ensuring the application of deeper geological 
parameters when using the data obtained for predictive evaluation of 
the reserves of the eee zone within the area of its influence 
on the formation o' we in both the vault-type and stratigraphic 
and lithological traps. A formula for calculating the probable re- 
serves of hydrocarbons in such zones is presented. Likewise, the 
sequence pen method of determination of petroleum-geological indi- 
ces and coefficients making part of the formula is given. 9 refs. 


32203 Reserve calculations of petroleum and natural gas deposits. 
Ruehl, W. Geol. Rundsch.; 66: No. 3, 890-914(1977). dn ¢ German). 

The geological factors (petrophysics, porosity, permeability, 
connate water, pore configuration, net pay, productive area) as well 
as the properties of the pore filling (phase relations) used for deter- 
mination of the OIP and the GIP are described. Apart from static 
methods to be derived from these factors, dynamic methods based 
on the pressure and production behavior can be used for this purpose 
(principle of material a The oil and gas volumes to be 
recovered from the space are calculated by means of dynamic 
methods and mode studies. fies. Oil fields and oil provinces of the 
Federal = of Germany serve as examples to illustrate the 
effects of the different reservoir characteristics and the respective 
energy behavior on the recoverable reserves. The oil or gas recov- 
ery factor is about 15-25% with highly viscous oils, about 25-65% 
with oils of low viscosity and about 50-80% with natural gases. 
Technical progress and economic factors are of special importance 
in this connection. It is shown that in addition to the about 140 
billion t of oil presently recoverable from worldwide reserves of all 
known oil fields of about 420 billion t, recovery of another 140 
billion t would be pssible in future if new technical methods could be 
applied under the given economic conditions. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 32357, 33760, 34201 


32204 APEA (Australian Petroleum Exploration Association) 
conference, technical papers, 1978. Melbourne, Australia; Australian 
Petroleum Exploration Association (1978). 212p. (CONF-7804129— 


From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

This conference proceedings contains 27 papers of which 15 
are indexed separately. Main emphasis is on Australia’s oil and gas 
exploratory activities offshore and onshore. The following topic 
areas are covered: regional and basin geology; re meange methods 
and interpretations; geochemistry and em ad ogy; drilling and 
production engineering; gas supply; and finance. 


32205 (DOE/EIA—0102/7) Analysis of the productivity of do- 
mestic petroleum exploration activities. (Department of Energy, 
Washington, DC (USA). Energy Information Administration). 
1978. 61p. Dep. NTIS, PC A04/MF AO1. 

The recent decline in the productivity of domestic petroleum 
exploration activities is examined. Data are presented on the recent 
changes in the productiviy of domestic exploration activities and an 
analysis is provided of a number of underlying economic relation- 
ships that are likely influencing the trends in exploration activity. 
There is suggested a research agenda whose purpose would be to 
discern the transitory effects that the sudden increases petroleum 
prices have had on exploration activities. It is concluded that a 
significant change in the price of crude oil and/or natural gas could 
influence the productivity of domestic exploratory drilling. Explora- 
tion productivity would be a function not only of the declining 
} omen of drilling prospects, but also of the current (and expected 

ture) price levels. 


32206 European North of the U.S.S.R: a new and important oil 
and gas province. Wassermann, B.J.; Sabrodozki, N.T.; Tschurilow, 
is ~ Scheremeta, O.O.; Leschtschenko, W.E. Erdoel-Erdgas Z.; 94: 
7, 244-247(Jul 1978). (In German). 
Geological explorations show that rich oil and gas deposits 
are found in the European north-east of the U.S.S.R. mainly com- 
prising the Pechora basin. The regional geology, geological charac- 
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teristics of some hydrocarbon deposits, and oil and gas outputs are 
described in outline, and the subsequent industry based on these 
deposits is discussed. 
32207 Linear model of petroleum and gas geochemistry. Y: 
W. Ti Ch'iu Hua Hsueh; No. 2, 104-123(un 1978). (in Chinese), 
First, a logarithmic normal distribution has been revealed 
with respect to organic carbon and chloroform bitumen A among 
dispersed organic matters in rocks on the bases of a large number of 
analysis data. A linear regression equation is then established relating 
log(A/sub bitumen/C/sub organic/) and log C/sub organic/ by 
means of statistical regression analysis. Physical meanings are at- 
tached to the coefficients of this equation in the light of a theoretical 
formula which fits well with the former in accordance with the Mass 
Action Rule. Percentage of A/sub bitumen) transportation has been 
estimated from these results using a statistical approach, and its 
implications are discussed with regard to the evaluation of oil 
generating strata. The linear model is suggested with respect to C/ 
sub organic/ and A/sub bitumen/ which would provide more infor- 
mation on oil strata evaluation. Secondly, multiple linear discrimi- 
nant analysis has been carried out on Triassic and Permain gas strata 
using normal gas analysis data, leading to the establishment of a 
linear equation with a probability of 88%. It is therefore apparent 
that gas beds can be distinguished satisfactorily with the aid of 
discriminant analysis based on gas analysis data. From this point of 
view, discriminant analysis has won an advantage over expensive 
instrumental analysis. 


32208 Today work better than yesterday, tomorrow--better than 
today. Fomichev, N.N. (Min of Geol, USSR). Geol. Nefti Gaza; No. 
5, 1-4(May 1978). (In Russian). 

Results of the socialist emulation on the eve of the 60th 
anniversary of the Bolshevik Revolution among oil and gas explora- 
tion enterprises of the USSR Ministry of Geology are summed up. 
Some outstanding accomplishments are listed. In Uzbekistan, re- 
serves of Alat, North Urtabulak, and Shurtan deposits have been 
confirmed. New deposits, Alan and Pirnazar, have been discovered 
in the Bkhara-Khiva oil and gas-bearing province. In Poltava 
(Ukraine) exploration area, reserves of Artyukhovskoye deposit 
have been confirmed. New deposits: Vasilyevskoye, Abazovskoye, 
and Yablunovskoye, have been discovered. In Mangyshlak (Vazakh- 
stan) area the reserves of the Karachanbas and North Buzachi 
deposits have been confirmed. Successes are reported for the 
Khanty-Mansiysk (Tyumen region) exploration trust, and explora- 
tion enterprises in Arkhangelsk region, Udmurt ASSR, Yaroslavl 
region, Kharkov region, Belorussia, Yamalo-Nenets district, 
Ukraine, etc. 


32209 Distribution of regional oil and gas accumulation zones in 
Jurassic-Cretaceous sedimentary rocks of West Siberia. Rudkevich, 
M.Ya.; Maksimov, E.M. (Tomsk Ind Inst, USSR). Geol. Nefti Gaza; 
No. 5, 11-16(May 1978). (In Russian). 

It is argued that there is a close relationship between zones of 
regional oil and gas accumulation and major structural elements of 
the platform cover, which in their turn control the lateral series of 
sedimentary formations. It is shown that major oil accumulation 
zones are connected with the axial parts of anteclises, and deposits 
are concentrated in the Neocomian and Upper Jurassic permeable 
complexes. Oil and gas-bearing zones are connected with high- 
amplitude rises within deep syneclises; the main hydrocarbon depos- 
its are found in the Aptian-Senomanian and Neocomian permeable 
complexes. 


32210 Ways to improve efficiency of seismic exploration in prep- 
aration of structures for drilling in West Yakutia. Belen’kii, V.Ya.; 

Kunin, N.Ya. (All-Union Pet Sci Res Inst of Geol Explor, USSR). 
Geol. Nefti Gaza; No. 5, 22-30(May 1978). (In Russian). 

Seismic exploration and deep drilling data regarding six struc- 
tures in West Yakutia are compared. It is established that seismic 
plotting errors increase with the depth. A mutual relationship be- 
tween the character of variation of seismic plotting errors and 
character of variation of average velocities is indicated. To improve 
reliability of detecting structures, it is recommended to prepare 
structures by the common deep point method in combination with 
digital logging and processing. 


Effect of earth tides as a factor of migration, formation, 
and distribution of hydrocarbon accumulations. Kinzikeev, A.P. 
(Bashkir State Univ, USSR). Geol. Nefti Gaza; No. 5, 36-39(May 
1978). (In Russian). 

The necessity of taking into account the influence of the tidal 
effect on all the autonomous self-regulating systems is justified. 
Thanks to the interaction between equipotential gravitational fields 
of the rotating earth, moon and sun, there arise tidal waves and 
deformations of the earth's crust. Pressure drops must have devel- 
oped at the boundaries of rock series with different compressibility 
coefficients. Other conditions being equal, these pressure drops must 
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have constituted an essential factor of various geological processes. 9 
refs. 


32212 Efficiency of petroleum exploration in the North Sea. 
Modelevskii, M.S.; Fel’'dman, S.L.; Fain L.A. (Sci Res Lab of 
—e USSR). Geol. Nefti Gaza; lo. 5, 68-72(May 1978). (In 
Russian 

In the 1964-1975 period, over 800 exploratory and prospect- 
ing wells have been drilled in the North Sea. Thirty-five percent of 
them were productive. One hundred and twenty-five oil and 
deposits have been discovered. Seventy percent of them are consid- 
ered to be commercial under present-day technical and economic 
conditions. The explored reserves of these deposits by the 
of 1976 were estimated at 3 billion t of oil and 1.8 trillion 
of gas. The increase of reserves od 1 m of exploratory 
exceeds 2000 t. The number of exploratory and p 
deposits prepared for exploitation is from four to sieht The This may ate 
explained by a fairly high degree of preparation of structures and by 
the handing over of deposits to the operators with incomplete 
mapping or without it. 


32213 Role of the biogenic factor in alteration of oils in the 
Kenkiyak field. Dal'yan, I.B.; Norenkova, I.K.; Karpenko, M.N.; 
Svechina, R.M.; Sobolev, V.S. (Aktyubinsk Pet lor Exped, 
USSR). Geol. Nefti Gaza; No. 5, 56-59(May 1978). Russian). 

It is found experimentally that microorganisms in samples 
oxidize 13.38-21.05% of oil within 3-5 months. This process is 
accompanied by an increase in its density, in the content of resins, 
and by changes in its hydrocarbon content. Crude oils oxidized by 
microorganisms were very similar to the natural oils coming from 
other stratigraphic horizons situated at lower depths. Establishment 
of biogenic alteration of oils is of practical im in selecting 
the directions of petroleum exploration to discover petroleum depos- 
its in suprasalt sedimentary rocks. 


32214 Oil exploration in interior basins of the continents. Explo- 
ration example Chad. Martin, G.H. Erdoel-Erdgas Z.; 94: No. 3, 101- 
104(Mar 1978). (In German). 

New exploration concepts have opened areas with little or no 
previous interest. The exploration history of the rift troughs of the 
Chad Republic, which are covered by the non-marine Lake Chad 
Basin, provides a good example of how shallow interior basins can 
be successfully explored for hidden rift structures with thick, marine 


sections. The Doba, Dosseo, peor ed and Kanem troughs have been 


outlined by geological and ysical work during recent years. 
Several oil discovery wells have been drilled into a partly marine 
section comprising both upper and lower Cretaceous. Presence of 
potential hydrocarbon source rocks, fairly uncomplicated internal 
structures, and thermal mobilisation of hydrocarbons are favourable 
for large oil accumulations in the rift troughs of the Chad. 


32215 Petroleum and natural gas deposits in People’s Repub- 
lic of China: a geological survey. Neuweiler, F. (Preussag A.G. 
Erdoel und Erdgas, Hannover (Germany, F.R.)); Welte, D. (Tech- 
nische Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Geolo- 
gie, Geochemie und Lagerstaetten des Erdoels und der Kohle). 
Erdoel-Erdgas Z.; 94: No. 3, 98-100(Mar 1978). (In German). 

After a review of the historical development of China's 
petroleum industry, the geological conditions and the methods of 
exploration and production employed in the People’s Republic of 
China are presented. 


32216 Robe River: an onshore shallow oil accumulation. Thomas, 
B.M. (West Aust Pet, Ltd, Perth). APEA I: 18: 3-12(1978). (CONF- 
7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

An extensive drilling program conducted over the past ten 
years in the Robe River area on the West Australian coastline is 
described. Exploratory drilling in the area has encountered wide- 
spread shows of hydrocarbons without establishing commercial pro- 
duction. It is believed that during the Tertiary substantial oil accu- 
mulations could have existed in this area, but they have since 
dispersed and only residual shows remain. 4 refs. 


32217 a geology of the Outer Dampier Sub-basin. Cros- 
tella, A.; Chaney, M.A. (Woodside Pet Dev Ltd, Perth, Aust). 
APEA J.; 18: 13- 22(1978). (CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

The Outer Dampier Sub-basin which extends along the West 
Australian coast is an established hydrocarbon province where 
eleven discoveries have been made. Although wank of the discov- 
eries are too small to be economic on their own merit, it is anticipat- 
ed that the region will be a major gas producing area iy the mid- 
ar chiefly because of the reserves contained in the North 
R ” Goodwyn and Angel Fields. The first production scheme 
may wel trigger further developments. The feature of major rel- 
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evance to the petroleum geology is the Rankin Platform where the 
_ discoveries occur in Triassic to Lower Jurassic reservoirs. 9 


32218 Shell's offshore venture, in South Australia. Whyte, R.K. 
(Shell Dev Ltd, Perth, Aust). APEA J.; 18: 44-51(1978). (CONF- 
7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

In April 1977 Shell Development (Australia) Pty. Ltd. relin- 

ished the last of its offshore South Australian exploration permits, 

thereby ending an involvement spanning eleven years during which 
over 24,500 km of sesimic data were recorded, three wells drilled 
and almost $16 million expended. The aim of this paper is to 
document the history of that exploration venture. The discussion 
concentrates on icular events which illustrate some of the deci- 
sion making rationale that was applied. It further — the 
intricacies and sensitivities involved in exploration evaluation of 
virgin, high risk areas. 2 refs. 


32219 Status of hydrocarbon exploration, offshore northeastern 
Australia and the Gulf of Papua. Sabitay, A. APEA J; 18: 77- 
82(1978). (CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

Nine district areas of sedimentation having hydrocarbons are 
recognized in the area of offshore Gonemet and Papua New 
Guinea. A brief review of sedimentary basins and exploration status 
in the area is given, and conservation legislation and its effect on 
hydrocarbon — in this area are discussed. Since 1969, 
— exploration and drilling offshore northeaster Australi 

ve been at a virtual standstill, pending the outcome of a stud 
—_ oa effects on the Great Barrier Reef due to oil exp bog 
tion. 12 refs. 


32220 Proterozoic, Permo-Carboniferous and 
and cyclic sedimentation in relation to oil search. Sprigg, R.C. 
h Pet N.L., Melbourne, Aust). APEA J.; 18: 83- 92(1978). 
‘CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

The Australian Upper Proterozoic, Permo-Carboniferous and 
Pleistocene glacial epochs were each notable for well-developed 
examples of glacially-induced, cyclical sedimentation. Prominent 
sedimentary cycles characterizing gas of the Australian Quaternary 
succession relate directly to repetitive climatic and sea-level 
changes. In turn, these are related back to Permo-Caboniferous 
sedimentary deposition as it influenced coal formation, the develop- 
ment of hydrocarbon source rock and a range of sand reservoirs as 
they bear on oil exploration. 38 refs. 


32221 Tectonic development of Timor: a new model and its 

for petroleum exploration. Chamalaun, F.H.; Grady, 
A.E. (Flinders Univ of South Aust, Sch of Earth Sci). APEA J.; 18: 
102-108(1978). (CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

For some years now the Institute of Australasian Geodyna- 

mics has conducted a broadly based research program into the 
tectonics of the Banda Arc system, using a wide range of geolo _ 
and geophysical techniques. This system includes the Timor- 
Sea sector which is of particular interest as it contains known oil 
deposits. A new model for the development of Timor is presented 
that suggests simpler structural geometry, greater stratigraphic con- 
tinuity within the island of Timor, and im pr pee stratigraphic con- 
tinuity between Timor and Sahul Shelf, all of which would seem to 
enhance the hydrocarbon exploration potential. 41 refs. 


32222 Golden Beach: a bright spot. Marlow, R.B. (BHP, Oil and 
Gas Div,). APEA J.; 18: 109-115(1978). (CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

The Golden Beach closed anticlinal structure lies five kilo- 
metres offshore in the Gippsland Basin in southern Australia. On 
seismic data recorded over the structure, a high amplitude flat-lying 
event was interpreted as a bright flat spot at the gas-water contact. 
Reprocessing of the seismic data enhanced the bright spot effect and 
enabled the areal extent of the gas zone to be mapped. Seismic data 
from other structures containing hydrocarbons in the Gippsland 
Basin support the concept that bright spots and flat spots are more 
likely to be associated with gas than with oil accumulations, and that 
= observed bright spot effect decreases with increasing depth. 11 

s. 


32223 Application of gravity interpretation to an intra cratonic 
basin. Dampney, C.N.G.; Johnson, B.D.; Hollingsworth, R.J.S. 


7 CONT. 7804123 Univ, Sydney, Aust). APEA J.;_ 18: 130-136(1978). 
CONF-7804129—). 
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From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

The gravity method in a tectonically complex area -- 
Australia’s Basin--is illustrated and specifications for gravity 
surveys applicable to the exploration environment are suggested. 
The authors believe that the gravity method has practical application 
in both the initial and later stages of hydrocarbon exploration in 
Australia. 16 refs. 


32224 Organic geochemistry of oil and gas generation and its 
application to Bass Strait and Northwest Shelf. «ony J.D. (CSIRO, 
Fuel Geosci Unit, Sydney, Aust). APEA J.; 18. 137-142(1978). 
(CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

For many years petroleum was considered to have originated 
either inorganically (abiogenically) or organically (biogenically). 
The former depends upon a flow of methane from the earth's 
interior and polymerization of this gas into higher molecular weight 
hydrocarbons in the earth’s crust. While it is difficult to prove 
conclusively that such processes have not occurred to some extent, 
recent organic geochemical research has clearly demonstrated the 
feasibility and relevance of the organic mechanism. This paper, 
without necessarily denying some inorganic contribution, outlines 
the biogenic approach from the organic geochemical point of view. 
The principles described can be applied to most, if not all, known oil 
deposits and this is illustrated by considering the two largest hydro- 
carbon deposits so far discovered in Australia. 11 refs. 


32225 Lateral and vertical rank variation: implications for hydro- 
carbon exploration. Kantsler, A.J.; Smith, G.C.; Cook, A.C. (Univ of 
Wollongong, NSW, Aust). APEA J; 18: 143- 156(1978). (CONF- 
7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

Vitrinite reflectance measurements are used to determine the 
vertical and lateral patterns of rank variation within four Australian 
sedimentary basins. They are also used to estimate paleotemperatures 
which, in conjunction with present well temperatures, allow an 

isal of the timing of coalification and of hydrocarbon genera- 
tion and distribution. Rank data are of immediate use to hydrocarbon 
explorers in relatively new and untested areas as they establish the 
nature and depth of possible pay zones and help delineate the most 
prospective plays. 38 refs. 


32226 Influence of tectonic deformation on the petrophysical 
matrix of limestone reservoirs. Tremolieres, P.; Reulet, J. 
(Inst Fr du Pet). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 33: No. 3, 
331-348(1978). (In French with English abstract). 

This article describes the main results of a joint Institut 
Francais du Petrole (IFP)-Societe Nationale Elf Aquitaine (Produc- 
tion) (SNEA) (P) research project on the influence of tectonic 
stresses on the petrophysical matrix properties of limestone reser- 
voirs. Research work was mainly conducted in the Provence region 
of France and in Anconia, Italy. Considerable variations in porosity 
and permeability were found, depending on the structural position of 
the material. In some specific zones, the effects of tectonic stresses 
on matrix qualities were found to be sometimes very great and to 
occur prior to the structuring of layers by folding. 3 refs. 


32227 New data on tectonics of the pre-Jurassic complex of 
eastern Subcaucasus. Burshtar, M.S.; Roitman, L.A.; Samoletov, 
M.V.; Sterlenko, Yu.A. (Groznyi Pet Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 3-7(1978). (In Russian). 

New ideas about the tectonics of the Pre-Jurassic series of 
Eastern Subcaucasus are outlined. The relations between the founda- 
tion and the sedimentary cover, as well as the character of the joints 
between the main structural elements are shown. Particular attention 
is paid to the territory of the Daghestan Plain and the adjacent areas 
of Stavropol Territory. On the basis of an analysis of the geological 
and geophysical material, the most effective lines of exploration and 
prospecting are proposed. 


32228 Use of nonparametric criteria of statistics to improve 
informational value of exploratory drilling data. Bench, A.P.; Kreinin, 
E.F. (Ukhta Ind Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 4, 3-6(1978). (In Russian). 

The possibility of evaluating at the stage of exploratory 
drilling, by means of nonparametric criteria, the nonuniformity of 
productive horizons in different parts of a bed according to their 
porosity, permeability, and conductivity parameters is demonstrated. 

permits, on the one hand, to carry on exploration in the 
direction of zones with better reservoir properties of strata, and, on 
the other hand, makes it easier to select the method of maintaining 
formation pressure when working out projects of development of 
such deposits. 
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32229 Evaluation of the level of economic efficiency of geological 
pos gre by subordinate organizations of Ukhta Territorial Geologi- 

Administration. Artamonova, N.M.; Ovsienko, G.P. (Ukhta Ind 
inst USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 90- 
94(1978). (In Russian). 

The shortcomings of the existing system of determination of 
the efficacy of geological exploration work are considered and 
suggestions on improving it are given. Using concrete examples, a 
procedure of determination of the efficacy of geological exploration 
work over any period of time is considered in accordance with the 
method proposed. Calculation of the efficiency index is in this case 

pre so easier, and takes into account all the aspects of activity of a 
eological exploration enterprise. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 32438, 32732, 33761, 34235, 
34538, 34569 


32230 (BETC—0026/4) Assessment of potential increased oil 
production by polymer-waterflood in northern and southern mid-conti- 
nent oil fields. Progress report for the quarter ending September 30, 
1978. (Gruy Federal, Inc., Houston, TX (USA)). 15 Oct 1978. 
Contract EW-78-C-19-0026. 34p. Dep. NTIS, PC A03/MF AOl1. 

Activities in programs to conduct polymer-waterflood studies 
are reported. During the period a study was conducted of the 
Burbank-Bartlesville sand reservoir, located in the north half of the 
Stanley Stringer Field, Osage County, Oklahoma. Progress in the 
overall program is summarized in a chart. (JRD) 


32231 (DOE/BC/00049—1) Project planning document: FY 
1979. Linville, C.C. (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). Feb 1979. Contract 
EW-78-C-19-0049. 70p. Dep. NTIS, PC A04/MF AOl1. 

FY 1979 plans emphasize the immediate goal of improving 
and accelerating the existing flow of enhanced oil recovery (EOR) 
information by defining and setting up management and operating 
systems to accomplish the goal. Long-term plans emphasize the 
ultimate goal of fostering the commercialization of EOR processes 
to help increase U.S. crude oil production. The primary activities of 
the Technology Transfer Project include project management, tech- 
nology processing, information collection and dissemination, and 
industrial liaison management. Details of activities in these programs 
are given. (JRD) 


32232 (FE—2515-24) Sources and delivery of carbon dioxide for 
enhanced oil recovery. Final report, October 1977—December 1978. 
Hare, M.; Perlich, H.; Robinson, R.; Shah, M.; Zimmerman, F. 
(Pullman Kellogg, Houston, TX (USA)). Dec 1978. Contract EX-76- 
C-01-2515. 398p. Dep. NTIS, PC A17/MF AOl1. 

Results are presented from a comprehensive study by Pull- 
man Kellogg, with assistance from Gulf Universities Research Con- 
sortium (GURC) and National Cryo-Chemics Incorporated (NCI), 
of the carbon dioxide supply situation for miscible flooding oper- 
ations to enhance oil recovery. A survey of carbon dioxide sources 
within the geographic areas of potential EOR are shown on four 
regional maps with the tabular data for each region to describe the 
sources in terms of quantity and quality. Evaluation of all the costs, 
such as purchase, production, processing, and transportation, associ- 
ated with delivering the carbon dioxide from its source to its 
destination are presented. Specific cases to illustrate the use of the 
maps and cost charts generated in this study have been examined. 


32233 (PB—283236) Alaska OCS socioeconomic studies pro- 
gram. technical report No. 6. Beaufort Sea petroleum development 
scenarios for the state-federal and federal outer continental shelf. Final 
report. (Dames and Moore, Anchorage, AK (USA)). Apr 1978. 
Contract DI-AA550-CT6-61. 525p. NTIS PC A22/MF A011. 

The report formulates and details a set of petroleum develop- 
ment scenarios for the planned joint State-Federal and subsequent 
Federal OCS oil and gas lease sales in the Alaskan Beaufort Sea. 
Twenty-four skeletal scenarios are constructed through a combina- 
tion of U.S.G.S. resource estimates and locational data from an 
independent geologic assessment. These are subject to a parametric 
economic analysis to assess their economic viability under a variety 
of investment, tax, transport and market level parameters. Five 
scenarios, selected as representative of the range of geographic 
locations and resource levels, are detailed according to technology, 
facility, material and manpower requirements, and scheduling. The 
scenarios detailed, which postulate economic hydrocarbon discover- 
ies, are: Camden-Canning (1.3 Bbbl oil reserves); Prudhoe Bay 
Offshore (1.9 Bbbl oil reserves); Prudhoe Bay Offshore (0.8 Bbbl oil 
reserves); and Cape Halkett (0.8 Bbbl oil reserves). A fifth scenario 
in the Smith Bay-Dease Inlet area with oil reserves of 0.4 Bbbl is 
identified as uneconomic and postulates exploration only. A detailed 
review of Arctic petroleum technology, environmental conditions, 
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locational and logistical problems establishes the framework of the 
scenarios. 


32234 Method and means for reduction of oxygen content in 

fluid. Mallory, H.E.; Ward, J.W. (to Loffland Brothers Co.). 
US Patent 4,136,747. 30 Jan 1979. Filed date 17 Dec 1976. 8p. 

A method and means for reduction of oxygen in drilling fluids 
during the drilling of well bores comprises u nitrogen from 
normally waste exhaust gases or the like, injecting nitrogen and 
other gases present into the usual drilling muds for replacing the 
oxygen contents of the drilling muds with the — gas, whereby 
corrosive action of the drilling muds is greatly reduced or substan- 
tially eliminated. 


32235 Enhanced recovery of oil from a dipping subterranean oil- 


4,136, 738. 30 Jan 1979. Filed date 24 Aug 1977. 8p. 
Recovery of oil from a di subterranean oil-bearing reser: 

voir is effected by the injection o a first slug of a light hydrocarbon 
at a high rate to insure mixing with the reservoir oil adjacent the 
injection well followed by the injection of a second slug of carbon 
dioxide at a low rate to form a conditionally miscible transition zone 
with the altered reservoir oil and thereafter by the injection of a 
drive agent. 


32236 Setting retarding composition for well cementing and rece- 
menting. Poblano, R. (to Instituto Mexicano del Petroleo). US Patent 
4,137,093. 30 Jan 1979. Priority date 26 Jul 1976, Mexico. 10p. 
The present invention relates to an improved 

that retards setting in the cementing and recemen of oil well 
casings, which can be applied at depths that vary between 13,123.4 
and 21,325.5 ft. The retarding composition is constituted by the 
following ingredients: sodium or potassium carboxymethylcellulose; 
sodium tetraborate and Dextrine, it being characterized in that it also 
contains an inorganic acid such as boric acid. 


32237 Method of measuring horizontal fluid flow in cased off 
subsurface formations with manganese compensation. ~~. H.J.; 
Arnold, D.M.,; Scott, H.D. (to Texaco, Inc.). US Patent 4,137,452. 30 
Jan 1979. Filed date 20 Jun 1977. 10p. 

Fluid in permeable earth formations adjacent well casing is 
irradiated with neutrons to form radioactive tracer isotopes in the 
chemical elements comprising the fluid, typically sodium 24 in saline 
subsurface formation water, which decays by emission of gamma 
rays. By measuring the rate of decay of the radioactive isotope, a 
measure of horizontal fluid flow in the formation is obtained. 
nese, present in the steel well casing, has been found to also respond 
to the neutron irradiation by forming the isotope manganese 56 
which emits gamma rays which interfere with the gamma radiation 
measurements of the trace element indicative of water flow. A 
method of measuring horizontal fluid flow while compensating for 
the presence of manganese 56 gamma rays is disclosed. 


32238 Process for fracturing well formations using aqueous gels. 
Golinkin, H.S. (to Standard Oil Co.). US Patent 4,137,182. 30 Jan 
1979. Filed date 20 Jun 1977. 18p. 

A method and composition for ——— a subterranean 
formation comprises (1) contacting a subterranean ‘ormation with an 
aqueous liquid — a propping agent and a i 
containing water acrylamide:methacrylate copolymer cross-linded 
with chromium (III) ion, in presence of carbonate ion, oxalate ion, 
and, optionally, persulfate ion, (2) applying pressure to said liquid, 

3) maintaining said pressure to fracture said formaion, (4) and said 
gel breaking within 24 hours of gel formaion. 


32239 Analytical modelling of oil recovery by steam injection. 
Yortsos, Y.C. Pasadena, CA; California Inst. of Tech. (1979). 349p. 
University Microfilms Order No. 79-04,856. 

Thesis (Ph. D.). 

An integral method for generating approximate solutions to 
the one- and two- (three-) dimensional steam injection processes is 
presented. The applicability of the method for determination of 
the rate of growth of the steam zone volume in one-dimensional 
systems is considered. An extensive study of the heat transfer in the 
surroundings and the hot liquid zone is carried out to complement 
the one-dimensional implementation of the technique. The resulting 
class of moving boundary problems and their methods of solution 
are discussed in detail. The results obtained are then combined with 
the integral technique to derive upper and lower bounds, as i 
solutions and approximate solutions to the rate of gro’ of the 
steam zone. The important physical parameters are identified and 
their significance in the design of the process is outlined. For two- 
_— Cases systems, a — Pree 6 bee m of the in 
method is developed to account for the effect o vity segregation 
in the determination of the steam front shape. ke eoullonts 
differential equation that describes the evolution of the steam front 
shape in gravity dominated systems is derived. The significance of 
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the various physical parameters in the lormance of a three- 
dimensional steam injection process is discussed by providing a 
solution to the equation derived, in the limit of predominantly 
viscous flows. 


32240 Releasable drill string stabilizer. Richey, V.T. US Patent 
4,131,167. 26 Dec 1978. Filed date 3 Aug 1977. 8p. 

A releasable stabilizer is disclosed for adjustable positioning 
along a drill string. The stabilizer includes a body positionable 
around the drill string; a coil spring mounted within the tubular 
body with the spring having a first and second end; anchoring 

tus mounted within the tubular body with the spring having a 
first and second end; anchoring apparatus mounted with the body to 
prevent the first end of the string from moving circumferentially 
around the drill string; and a —s pe mounted with the 
body for moving the second end ¢ spring circumferentially 
around the drill string and anchoring the second end after the spring 
has gripped the drill string sufficiently tight to secure the body to the 
drill string while permitting the second end to be released when 

desired. 


32241 Natural oil and gas in Bavaria. Oel; 16: No. 9, 242-243(Sep 
1978). (In German). 

Bavaria continues to be an interesting exploration area in the 
country’s natural oil and gas extraction, as the latest activities in the 
— of Schwabmuenchen as well as in other areas have con- 

ed. 


32242 Deep-sea extraction lags behind exploration. Erdoel Kohle, 
— Petrochem. Brennst.-Chem.; 31: No. 8, 368(Aug 1978). (In 
erman). 


32243 Experience pg the application of polymer to improve 
water flood e in Dogger reservoirs of the Gifhorn Trough, 
Germany. Grodde, K.H.; Schaefer, W. (Deutsche Texaco A.G., 
Hamburg (Germany, F.R. ». Erdoel-Erdgas Z.; 94: No. 7, 252- 259(Jul 
1978). (In German). 

Tertiary flooding projects using partially hydrolyzed polya- 
crylamide have been operated in a part of the Dogger field Oerrel- 
Sued since tember 1975 and in the Hankenbuettel-Sued oilfield 


since March 1977. In order to protect the salt sensitive polymer from 
the high salinity reservoir brine both reservoirs had to be preflushed 
with fresh water. Fresh water is also used as —— mixing water. 


Both projects are performing successfully so far. The paper outlines 
reservoir properties, planning concept, and technical aspects of the 
polymer projects Oerrel-Sued and Hankensbuettel-Sued and de- 
scribes the production performance observed so far. 


32244 Viscous media for enhanced oil recovery in high-salinity 
: selection and test methods, ex: ital results. Akstinat, 
M.H.; Marx, C. (Technische Univ. Clausthal, Clausthal-Zellerfeld 
(Germany, F.R.). Inst. fuer Tiefbohrkunde und Erdoelgewinnung). 
Erdoel-Erdgas Z.; 94: No. 5, 167-176(May 1978). (In German). 

In enhanced oil recovery processes viscous media such as 
solutions of polymers, suspensions, micellar solutions and various 
emulsions are used. For low salinity oil field waters those viscous 
media are available. For high salinity waters the known media 
cannot be used. The oil reservoirs in North Germany with high salt 
contents in the reservoir brines called for effective products for 
viscous flooding. Screening tests were developed and laboratory 
application tests of promising products were carried out at Institute 
of Petroleum Engineering at the Technical University of Clausthal. 
The paper outlines the screening tests applied and the results ob- 
tained. Additionally results of displacement experiments using origi- 
nal oil and waters and simulating the saturation conditions after 
waterflooding are given. 


32245 Causes of calcium carbonate precipitation during oil field 
development. Chistovskii, A.I. (All-Union Assoc Inst of Geol and 
Dev of Miner Fuels, USSR). Geol. Nefti Gaza; No. 5, 64-68(May 
1978). (In Russian). 

A method of quantitative evaluation of oversaturation of 
oumeses waters by calcium carbonate at oil deposits worked by 

the method of flooding with fresh water is considered. The 
ese ism of oversaturation of waters due to the leaching of 
calcium carbonate from rocks by the injected waters and to the 
salting-out action of calcium in the formation waters is shown. It is 
proposed to predict the intensity of salt precipitation by taking into 
account data on the maximum oversaturation of waters, characteriz- 
ing the boundary of the transition of the solution from a metastable 
to a labile condition. 10 refs. 


32246 Starting shot for ‘Thistle’. Oe/; 16: No. 1, 9-13(Jan 1978). 
(In German). 

As ‘Thistle’ takes up production, Deminex is earning its first 
returns from the investments made in the North Sea. The article 
describes the development of the field to this day and its logistic 
integration in the ‘Brent’ system. (orig.) 891 HS. 
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32247 ae eee = enhanced recovery of oil: status 
quo. Bubela, B. (CSIRO, wo! Geobiol Lab, Canberra, 
Aust). APEA J.; 18: 161- 166(1978). (CONF-7804129—). 

From Australian Petroleum Exploration Association confer- 
ence; Melbourne, Australia (2 Apr 1978). 

Results obtained by microbiological methods both in labora- 
tory and in the field, as applied to enhanced oil recovery techniques 
are briefly reviewed. The paper is concerned mainly with enhanced 
oil recovery from partially depleted reservoirs. A number of param- 
eters influencing the microbiological activity in the reservoir are 
examined. 51 ong. 


32248 Character of variation of sulfates in the waters of the 
Sangachaly-offshore--Duvannyi-offshore--Bulla island deposit. 
Gadzhi-Zade, Z.S.; Kolesnikova, S.G.; Alimuradov, Sh.E.; Ryadins- 
kaya, V.K. (Azerb Inst of Pet and Chem, Az SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 8-10(1978). (In Russian). 

The character of variation of sulfate content in formation 
waters at the VIIth horizon of the productive series in the course of 
production is considered. With this purpose in view, changes in the 
sulfates in the waters at the beginning of the production and in the 
course of extraction are analyzed. As a result of the investigation it is 
found that variations in the content of sulfates depend on e° logical 
and geochemical conditions and on their effect on both the natural 
(dynamism of waters beyond the external outline of the oil zone and 
the presence of conducting tectonic breaks) and artificial (methods 
of influencing the bed) factors. The sulfate content in water makes it 
possible to determine the degree of dynamism of the waters within 
the fields of the investigated anticlinal zone. 


32249 Wellbore transmission of electrical power. Newbold, F.R.; 
i ao (Atl Richfield Co). J. Can. Pet. Technol.; 17: No. 3, 39- 

Electrical heating of subsurface formations has frequently 
been proposed as a means of enhancing oil recovery. In particular, 
electrical heating has been proposed as a means for in-situ heating of 
a subsurface oil sand formation in order to mobilize the viscous oil 
contained therein. Basically, the concept is to conduct large AC 
currents down a wellbore, through the object formation, and back 
up an adjacent well. This paper presents an experimental method for 
determining the wellbore transmission power loss in AC systems. 
Theory related to AC power loss is discussed, and general labora- 
tory experiments are described which determine the losses in com- 
plex wellbore systems. 9 refs. 


32250 Cathodic protection requirements for well casings. Hein- 
richs, H.J.; Ingram, W.O.; Schellenberger, B.G. (Amoco Can Pet 
Co). J. Can. Pet. Technol.; 17: No. 3, 54-61(1978). 

Failures of well a and without cathodic protection 
in the South Swan Hills and Nipisi fields were investigated. Surveys 
which were conducted to determine the adequacy of the existing or 
the need for cathodic protection included casing potential profile 
(CPP) surveys. Results from the CPP surveys, 53 log I tests and 
remote off-wellhead potential surveys are compared. A deep protec- 
tion pilot project initiated in the South Swan Hills field, Alberta, 
Canada, is described. | ref. 


32251 Stress analysis of bent sucker rods. Bellow, D.G.; Kumar, 
410978). of Alberta, Edmonton). J. Can. Pet. Technol.; 17: No. 3, 76- 
1(1978). 

This paper describes an elastic analysis which can be applied 
to bent sucker rods to determine the effect of this imperfection on 
the stress behavior or load-carrying capacity of the rod. It is shown 
that if the location of the bend in the rod is close to the sucker rod 
coupling, then high stresses can occur on the surface of the bend and 
this can seriously reduce the working capacity of the rod. The 
problem of residual stresses in the rod is also discussed and a 
mechanism for analyzing this problem is described along with some 
experimental results. 


32252 Practical of closed-chamber testing. Marshal, G.R. 
(Imp Oil Ltd, Edmonton, Alberta). J. Can. Pet. Technol.; 17: No. 3, 
82-85(1978). 

Since their inception, closed-chamber testing techniques have 
been refined to the point where Imperial Oil's drill-stem tests are 
almost exclusively designed for closed-chamber testing. As in a 
conventional drill-stem test, the primary objective of the closed- 
chamber test is to obtain reservoir pressures, confirm reserovir 
content and define well potential. The author describes the equip- 
ment for closed-chamber testing, explains how the tests are conduct- 
ed, and cites the advantages of closed-chamber testing. 1 ref. 


32253 Determination of dynamic loads generated when lifting a 
string of drill pipes, taking account of the external characteristic of the 
drive. Radzhabov, S.A. (Azerb Inst of Pet and Chem, Az SSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 11-16(1978). (In Russian). 

Solution of a problem of dynamics is presented for a system 
consisting of a drilling rig hoisting mechanism and a string of drill 
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pipes during the period of lifting with pipe “catch-up”. The external 
characteristic of the drive and rigidity of the base under the rotor are 
for the first time taken into accounts. The effect of each of these 
factors on the level of dynamic loads arising in the lifting system is 
shown. 


32254 Investigation of rheological properties of aerated drilling 
muds, Ivachev, L.M. (Donetsk Polytech Inst, Ukr SSR). Jzv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 17-21(1978). (in Russian). 

Results of investigations of static and dynamic shear stresses, 
of the effective and structural viscosity of aerated drilling muds on a 
rotary double-selsyn viscosimeter are presented. The character of 
variation of these parameters depending on the content of air in the 
aerated mud and the density of the initial drilling mud is studied. 


32255 Application of experiment planning to the pumping-out of 
gasified liquids. Mordvinov, A.A. (Ukhta Ind Inst, USSR). Jz». 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 23-25(1978). (In Russian). 

In order to reveal the effect of the pumping-out parameters 
on the output of deep-well pump rod unit employed for pumping-out 
a gasified liquid, a complete factorial experiment has been planned 
and realized under industrial conditions. A regression dependence is 
obtainer the region in which the experiment has been staged. Some 
specific features of the operation of the unit for the conditions of 
pumping-out of a gasified liquid are revealed. 


32256 Investigation of forced oscillating motion of the string of 
rods of a beam-pumping unit of a deep-well pump installation. Ka- 
dirov, N.B. (Azerb Polytech Inst, Az SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 5, 81-85(1978). (In Russian). 

The forced oscillating motion of a string of rods, caused by 
oscillations of its point of suspension during the operation of the 
beam-pumping unit of a deep-well pump is considered. A differential 
equation of this oscillating motion is set up and boundary conditions 
for the operation of a deep-well pump unit are formulated. As a 
result of resolution of this differential equation, an equation is 
obtained for the forced oscillations of a string of rods of the beam- 
pumping unit of a deep-well pumping installation. 


32257 External forces acting on the casing string during oper- 
ation under permafrost conditions (external pressure). Shalavin, A.M.; 
Andrienko, L.V. (Tyumen Ind Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 4, 17-20(1978). (In Russian). 

A method of determination of additional pressure is proposed, 
taking into account physical nonlinearity and rheological processes 
of compaction step procedure in time permits account to be taken of 
the dependence of structural changes on temperature and of the state 
of stress on structural changes. Calculations show that three-dimen- 
sional compression and the rheological process have a considerable 
effect on the state of stress of rock. 


32258 Method of determination of the centralizer size taking into 
account the requirements of deflection of the well shaft and prevention 
of grooving. Gulizade, M.P.; Oganov, S.A.; Gasanov, I.Z.; Dzhala- 
lov, S.M. (Azerb Inst of Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 4, 21-24(1978). (In Russian). 

A method of determination of the sizes of centralizers mount- 
ed on a sectional turbodrill is presented. This method takes into 
account the requirements of deflection of the shaft in inclined wells 
and prevention of the formation of grooves in them. 


32259 Calculation of an installation for pulse magnetization of 
magnetic catchers. Sebko, V.P.; Vashchenko, G.I.; Bondarenko, V.L.; 
Gavras, V.A.; Letunovskii, G.A.; Paniotov, G.M. (Khar’kov Poly- 
tech Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 25- 
29(1978). (In Russian). 

Results of an investigation of the magnetic catchers in use at 
oil well drilling enterprises are presented. Economic advantageous- 
ness of equipping drilling enterprises with installations for restoring 
the operational characteristics of magnetic catchers is demonstrated. 
Structural diagram of an installation for pulse magnetization of 
catchers is worked out. Calculations are made for such an installa- 
tion and its parameters are determined. On this basis, a compact and 
simple device for cleaning wells from metal has been designed. 


32260 Method of projecting technological parameters of the proc- 
ess of in-situ thermochemical treatment. Savenkov, G.D.; Doro- 
shenko, V.M. (Ivano-Frankovsk Inst of Pet and Gas, Ukr SSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 35-37(1978). (In Russian). 

A method of projecting technological parameters of the proc- 
ess is proposed of possible determination of the zone of possible 
deposition of paraffin in the stratum, the necessary quantity of heat 
to melt it, the necessary quantity of granulated magnesium in a 
mixture with sand to strengthen rupture cracks, and the volume of 
the hydrochloric acid solution to dissolve magnesium completely 
under stratal conditions. This method has been used in projecting in- 
situ thermochemical treatment at Subcarpathian oil fields. 


PETROLEUM 


Solution of a variational 
determination of the — 
nozzles of a jet bit. Agaev, S.G.; 
Chem, Az SSR). Izv. . Pia. Uche 
48(1978). (In Russian). 

The optimal trajectory of a liquid jet flowing from nozzles 
determined by the criterion of minimal pressure losses. The losses 
pressure are minimized across the entire profile of the motion 
jet. 


g 
Foe: 


Investigation of drill pipe string ee 
nov, ‘TA; Atev, PE: Fatullecv, Ki 
sanov, T.A.; Ataev, P.E.; F Auk oe 
Chem, Az SSR). Izv. Vyssh. Uchebn. , Neft Gaz; 
76(1978). (In Russian). 

Principal lines of investigation of the vibrations 
drill pipes and of tools with the aim of using their 
determine some technological parameters of the drilling process 
considered. The necessity of investigating the vibrations both at 
well bottom and at a number of intermediate 
pipe string is noted. It is recommended to use 
monitoring and measuring complex consisting 
deep-well device and a surface data processing 
Favorable results of tests of the complex developed are 
Signals of longitudinal and transverse vibrations of the drill 
string are obtained and processed for some operating parameters of 
well drilling. 12 refs. 


32263 Investigation of oo ae A on eee 
salt deposition in heat exchangers of 

Nasmieva, B.M.; Mamedov, I.A.; Agaev, A. i 
(Nakhichevan’ P Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
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edagog 
Neft Gaz; No. 5, 37-40(1978). (in Russian). 


of a magnetic field to prevent salt deposition in heat 

experiments were carried out on a plant with a constant magnetic 
field. The mineralized solution we ee ee. 
constant rate at a constant temperature. The quan’ 

the walls of a trap tube was measured. it was found that the highest 
effect of magnetic treatment of formation waters is attained by 
medium values of the magnetic field intensity (1000-2200 7 and bd 
flowrate of 0.6-0.9 m/s. Constant magnetic treatment of water- 
logged oils gives the best effect (85%) when there is a high water 
content in oils and high mineralization of the formation water. The 
use of surfactants improves the efficacy of magnetic treatment. 


32264 Investigation of hydrocarbon oxidation reaction in the 
drop state. Shimonaev, G.S. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 289-291(1978). 

In the use of fuels and oils in various types of equipment, they 
are frequently subjected to oxidation while in a dispersed state in the 
form of drops. Examples are found in the preflame oxidation of 
nozzle-atomized fuel in internal combustion engines, tube furnaces, 
and other equipment and devices, as well as in the oxidation of 
motor oil splashed or sprayed in an engine crankcase. For any 
successful resolution of problems related to the simulation of fuel 
and oil oxidation processes in engine i 
or retardation of these processes, the 

Sion of fale ond ells ta the Goup Vane ieee te A 
paper presents results from determinations of the oxidation rates for 
individual hydrocarbons in the drop state, with a comparison of 
these rates with the hydrocarbon oxidation rates obtained in other 
- g of reactors. Experimental data are tabulated and evaluated. 25 
reis. 


32265 Contribution to the theory of nets to model the process of 
in-situ moving combustion center. Guliev, M.A. (Moscow Inst of 
Petrchem and Gas Ind, USSR). Izv. Vyssh. "Uchebn. Zaved., Neft Gaz; 
No. 5, 99-102(1978). (In Russian). 

Problems of application of a net with a time-variable structure 
to model the process of an in-situ — combustion center are 
considered. For this purpose, the differential equation of the process, 
taking account of the presence of Dirac’s delta-function, is reduced 
to a differential equation containing a single Heaviside function. For 
different cases the indentical character of the finite difference analog 
of the process equation and of the equation compiled by ‘aking 
account of the law of distribution aa currents for the 
nodal points of the electric network is demonstrated. The 
modeling, obtained by means of a net with a time-variable oneal 
in the pressure of in-situ moving combustion center in a circular 
stratum are presented. 9 refs. 


32266 Acoustical determination of cement sheath thickness in 

cased oil wells. Wiercinski, G.M. Norman, OK; University of Okla- 

homa (1978). 105p. University Microfilms Order No. 78-17,923. 
Thesis (Ph. D.). 





3338 ENERGY RESEARCH ABSTRACTS 


This paper presents an approach which takes into account 
reflection ar ace due to the peculiar Bape vm configuration af- 
fecting cased well measurements in South Louisiana. Ray theory and 
wave theory interact to present a solution to the travel time path 
required to a —— an acoustical determination of the cement thick- 
ness. The Wavefront Angle was also taken into account in the 
analysis since it is a major factor involved in the delay times related 
to the travel path. A program was developed for use in field 
interpretation at the well site. The Texas Instruments pro; le 
SR-52 with a PC-100 thermal printer, the o hole sonic log, and 
the CBL seismogram are required. The ISF/SONIC provides the 
open hole transit time for the formation and the CBL/SEISMO- 
GRAM provides the cased hole factors. Analysis of the data ob- 
tained was compared to an open-hole caliper reading. The error was 
a maximum of 3 inches. Snell’s Law was applied and an approxima- 
tion implemented by the Wavefront Angle to provide the measure- 
ment and demonstrate the reason for using reflection analysis when 
formation transit times are greater than cement transit time. 


32267 Two-dimensional, single- simulation of a fireblood. 
Eggenschwiler, M.E. University Park, PA; Pennsylvania State Uni- 
versity (1978). 302p. University Microfilms Order No. 78-18,754. 

Thesis (Ph. D.). 

A simplified mathematical model describes the dry, forward 
combustion process in a two-dimensional porous medium. The 
model considers flow of a single-phase fluid, a real gas, with a 
moving boundary, heat transfer in the reservoir by conduction and 
convection, and allows for three-dimensional heat transfer in the 
adjacent formation by conduction; it considers heat ——— at the 
front, and allows a — rmeability difference ahead and behind 
the front. The erential equations describing the process 
and the finite di ees ineenimetian are presented. The solution 
algorithm is described in detail. An accurate method was devised to 
trace the displacement of the combustion front, and to compute the 
resulting block properties and source terms. A sparse matrix tech- 
nique was used for the direct solution of the linear system of 
equations resulting from the difference approximations of the mass 
and neat balance equations for the reservoir. The model is applied to 
a forward combustion drive in a five-spot pattern for a wide range of 
operating conditions. 


32268 Pressure transient analysis of wells with partial-fluid-injec- 
tion in an anisotropic petroleum reservoir. Arifi, N.A. Norman, OK; 
Univ. of Oklahoma (1978). 140p. University Microfilms Order No. 
78-17,889. 

Thesis (Ph. D.). 

A mathematical model was used to study the transient flow 
behavior of injection wells. A slightly compressible fluid was consid- 
ered. The application of the derived equations to pressure fall-off 
curves to evaluating the performance of water injection wells is 
shown to be similar to the use of pressure buildup equations in the 
analysis of pressure buildup curves obtained from oil producing 
wells but with some restrictions. The mathematical theory has been 
extended to include the case of wells that are open to flow along a 
fraction of their injective interval and of a formation having perme- 
ability anisotropy. The fundamental partial differential equation and 
the point source solution serve as the theoretical foundation. A 
computer program was used to generate the solution covering a 
wide range of variables. The results were used to reduce the compli- 
cated analytical solution to a simple approximate solution which 
permits the engineer to account easily for the combined effects of 
partial fluid injection and permeability anisotropy. An analysis of the 
theoretical dimensionless pressure versus dimensionless time data 
indicate the possible existence of two semilog straight line periods. 
Either straight line might be interpreted to yield radial permeability. 
It can be concluded that the effect of partial well injection is similar 
to that of well-bore damage. A method is then presented for estima- 
tion of an average vertical permeability and the amount of wellbore 
damage may be approximated for both isotropic and anisotropic 
media by procedures outlined in this study. 


32269 Interfacial effects in oil recovery. Oh, S.G. Evanston, IL; 
Northwestern Univ. (1978). 295p. University Microfilms Order No. 
79-03,333. 

Thesis (Ph. D.). 

In order to investigate the effects of interfacial tension and of 
wettability upon the tertiary recovery of residual oil by a low 
interfacial tension waterflood, we have carried out a static analysis 
of a single irregular pore partially filled with residual oil. There is a 
critical value for the pressure drop over this pore below which the 
residual oil cannot be displaced but instead will assume a static 
configuration. This analysis suggests that, for the most efficient 
displacement of residual, the porous structure should be water-wet. 
Intermediate wettability may be less desirable than either oil-wet or 
water-wet behavior. The episodic motion or jumps of an oil globule 
in a pore, similar to the Haines j jump, can be explained by this study. 
A zero-thickness disk interfacial viscometer was analyzed for the 
case of liquid—liquid described by < the linear newtonian surface 
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fluid model. In the limiting case of gas-liquid interface, the result was 
compared with the approximate solution of Briley et al., obtained by 
the application of the bounding principle. An integral equation 

was developed for creeping iow problems to estimate 
velocity derivatives as well as velocity in a numerical way in relation 
to interfacial dynamics. 


32270 Improvement of the recovery in the oil fields by means of 
CO,. Y nese W.,; Trieloff, H.J.; Vicanek, J. (Preussag A.G. Erdoel 
und Erdgas, Hannover (Germany, F.R.)). Erdoel-Erdgas Z.; 93: No. 
10, 344-352(Oct 1977). (In German). 

According to a study performed in 1973, 25% of the oil 
supplies in the USA cineien | to about 6.10'°t are already recov- 
ered, a further 8% are still obtainable using the current methods and 
a further 13% could still be recovered with improved known meth- 
ods. One of these known methods in the application of carbon 
dioxide to improve the yield from oil fields. The solubility of CO: in 
oil is about proportional to the pressure. In the pressure interval of 
140 to 160 bar, the CO: in oil solution causes an increased volume by 
the factor 1.57 to 1.68; the viscosity is simultaneously reduced by 1/ 
10. Lower hydrocarbons thus get transferred to the Bas phase, i.e. 
are dissolved in COs; in laboratory tests, 35 to 40% of the crude oil 
in the gas phase could be recovered. There are two CO: projects 
running in Texas, in Mead-Strawn and in Kelly-Snyder; the in- 
weit yield in considerable. A field test is now planned for the 
north German region. The profitableness of this method depends to 
a large extent on the price of CO2 due to the large amounts required. 

Theoretical and experimental investigation of oil recovery 
by the electrothermic . El-Feky, S.A.H. Rolla, MO; Univ. of 
Missouri (1977). 206p. University Microfilms Order No. 79-04, 340. 

Thesis (Ph. D.). 

This work investigates the feasibility of increasing oil recov- 
ery from petroleum reservoirs by the electrothermic technique. A 
mathematical model was developed for the prediction of reservoir 
response to heating by alternating electric current flow through the 
oil-bearing formations. The mathematical model was programmed in 
FORTRAN for solution on the IBM 370/168. The model used the 
finite difference technique to represent the differential equations that 
describe the system, and the sets of difference equations were solved 
by the Strongly Implicit Procedure (SIP) and Successive Overrelax- 
ation (SOR). In order to verify the mathematical model, a set of 
experiments was conducted to determine oil recovery from a five- 
spot laboratory model by cold waterflood and the electrothermic 
technique. The experimental data were compared with the numeri- 
cally calculated responses. Agreement between calculated and ex- 
perimental responses supports the assumptions of the mathematical 
model and the numerical solution procedure. The mathematical 
model was utilized to predict the response of single layer and double 
layer oil reservoirs to the electrothermic process. The results indi- 
cate that the approaches described in U.M.R. Patent Disclosure No. 
75-P-UMR-003 might be used for selectively heating the relatively 
undepleted portions of oil reservoirrs. 


PROCESSING 
REFER ALSO TO CITATION(S) 32330, 32332 


32272 Process for motor fuel production by olefin polymeriza- 
tion. Mikulicz, M.Z.; Burton, V.P. (to UPO Inc.). US Patent 
4,137,274. 30 Jan 1979. Filed date 13 Dec 1976. 6p. 

A process for the producion of motor fuel by the polymeriza- 
tion of aliphatic Cs and C, mono-olefins is disclosed wherein a small 
amount of a liquid aromatic hydrocarbon is passed through the 
polymerization zone to remove polymers. By-product alkylated aro- 
matic hydrocarbons are retained in the motor fuel product as high 
octane components. 


32273 Hydrocarbon conversion process utilizing a magnetic field 
in a fluidized bed of catalytic particles. Rosensweig, R.E. (to Exxon 
Research and Engineering Co.). US Patent 4,136,016. 23 Jan 1979. 
Filed date 3 Jan 1978. 40p. 

A hydrocarbon conversion process, such as a catalytic desul- 
furization of a vaporized petroleum feedstock with hydrogen or 
catalytic reforming of a vaporized hydrocarbon feedstock, is carried 
out by passing the gaseous medium upwardly through a fluidized 
bed of magnetizable composite particles having catalytic activity for 
hydrocarbon conversion and which contain 2 to 40 volume % ferro- 


or cer aged material to a nontime varying (direct current) and 


substantially uniform applied magnetic field having a substantial 
component "dees the direction of gravity such that the composite 
particles have a component of magnetization along the direction of 
gravity. The gaseous medium is also the fluidizing medium passing 
upwardly at a superficial gas velocity ranging between: at least twice 
the normal minimum superficial gas velocity required to fluidize the 
bed in the absence of said applied magnetic field, gas velocity 
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required to cause time-varying fluctuations of pressure difference 
through said bed for a 0.1 to 1 second time interval during continu- 
ous fluidization in the presence of said applied magnetic field. 


32274 Process for the thermal cracking of hydrocarbons. Kamm, 
G.R.; Milks, D.; Kearns, J.D.; Britt, H.I.; Khavarian, C.R. (to Union 
Carbide Corp.). US Patent 4,136,015. 23 Jan 1979. Filed date 7 Jun 
1977. 10p. 

In a process for the thermal cracking of hydrocarbons by the 
introduction of liquid petroleum feedstock in atomized form into a 
stream of hot combustion products formed by the combustion of fuel 
and oxidant in successive burner and mixing zone, constricting 
throat zone, a velocity acceleration diffuser zone and secondary 
cracking and reaction zone along the path of hot combustion prod- 
uct stream flow, an improvement is disclosed which comprises: 
effecting initial mixing, vaporization and cracking of said atomized 
liquid petroleum feedstock in said stream of hot combustion products 
in said burner and mixing zone maintained at subsonic velocity flow; 
effecting substantially complete mixing and vaporization in said 
constricting throat zone wherein said stream is maintained, at exit, at 
sonic velocity flow; passing said stream through a velocity accelera- 
tion diffuser zone maintained at supersonic velocity flow; passing 
said stream through a shock region produced by cross-sectional 
expansion of a diffuser zone; and effecting a final thermal cracking 
conversion in said stream in a subsonic velocity additional cracking 
reaction zone before quenching of said-stream. 


32275 Catalytic reaction chamber for gravity-flowing catalyst 
particles. Kuchar, P.J. (to UOP Inc.). US Patent 4,135,886. 23 Jan 
1979. Filed date 5 Aug 1977. 12p. 

A catalytic reaction chamber for contacting a reactant stream 
with catalyst particles which are disposed as an annular-form bed 
and are downwardly movable there-through via gravity-flow is 
described. The annular bed is formed between a catalyst-retaining 
screen and a perforated center-pipe. A plurality of vertically-posi- 
tioned catalyst-transfer, or withdrawal, conduits are circumferential- 
ly-disposed substantially adjacent the outer surface of the centerpipe 
and extend the entire length of the catalyst bed. These contain a 
plurality of apertures which face into the bed of catalyst particles 
and which are sized to permit catalyst particles to flow there- 
through. The use of these perforated catalyst-transfer conduits 
serves to alleviate the problems associated with the occurrence of 
stagnant catalyst areas which result from catalyst particles being 
“pinned” against the perforated centerpipe within the reaction zone, 
and unable to assume a downward flow pattern. 


32276 Method and apparatus for determining the thermal crack- 
ing behavior of hydrocarbon feeds for cracking furnaces. Bakx, 
C.A.C.L.; van Goolen, J.T.J.; Jansen, J.; Kuiper, H.G. (to Stamicar- 
bon, B.V.). US Patent 4,135,881. 23 Jan 1979. Priority date 6 Oct 
1976, Netherlands. 8p. 

A method and apparatus for determining in a laboratory the 
thermal cracking behavior of hydrocarbon feedstocks which are to 
be used in industrial cracking furnaces. The apparatus used includes 
an evaporation assembly and a cracking furnace assembly. A sample 
of hydrocarbon feedstock is first vaporized, then thermally cracked, 
and the cracked products are then fed to gas chromatography 
analytical equipment for analysis. 


32277 Integrated process for the partial oxidation-thermal crack- 
ing of crude oil feedstocks. Kamm, G.R.; Tanaami, K. (to Union 
Carbide Corp.). US Patent 4,134,824. 16 Jan 1979. Filed date 7 Jun 
1977. 8p. 

An integrated partial oxidation-thermal cracking process is 
disclosed for the more complete utilization of all chemical values in 
crude oil feedstocks employed in the concurrent production of 
synthesis gas and an olefin-rich stream comprising the steps of: 
burning, at a high temperature, streams of fuel and oxygen in the 
presence of superheated steam to form a reducing stream of hot 
combustion products; injecting a crude oil distillate fraction stream 
into said reducing stream of hot combustion products; passing the 
resulting injected stream to a reaction zone to effect thermal crack- 
ing of said crude oil distillate fraction steam and reaction products; 
thermally quenching said stream; removing pitch and fractionating 
to provide at least one stream of hydrocarbon oil and an olefin rich 
gas stream; separating carbon dioxide and any contained hydrogen 
sulfide from said olefin rich gas stream, separating streams of synthe- 
sis gas, methane and ethylene from said olefin rich gas stream; and 
recycling fractions of said methane stream as fuel to said burning 
step. 


32278 Hydrodesulfurization catalyst. Frayer, J.A.; Lese, H.K.; 
McKinney, J.D.; Metzger, K.J.; Paraskos, J.A. (to Gulf Research 
and Development Co.). US Patent 4,133,777. 9 Jan 1979. Filed date 
28 Jun 1977. 14p. 

A catalyst having utility as a downstream catalyst in process- 
es for hydrodesulfurization of asphaltene-containing petroleum oils, 
coal liquids, shale oils or oils from tar sands which employ both 
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upstream and downstream catalysts in series is described. The down- 
stream catalyst comprises supported Group VI and Group VIII 
metals together with a promoting amount of a Group IV-B metal. 
The particles of the promoted catalyst are elongated extrudates 
whose surface is provided with a plurality of alternating longitudinal 
grooves and protusions. In processes using this catalyst, the up- 

stream catalyst comprises Group VI and Group VIII metals without 
promotion with Group IV-B metal and the particles of the upstream 
catalyst may or may not have similar surface grooves. The adapta- 
tion of the grooved particle configuration to the promoted catalyst 
composition provided the early development of a plateau-like aging 
curve which was not achieved by the adaptation of the grooved 
shape to a non-promoted catalyst. 


32279 Hydrocarbon hydrofining utilizing a catalyst containing a 

synthetic amorphous silica. Mitchell, T.O.; Whitehurst, D.D. (to 
Mobil Oil Corp.). US Patent 4,133,744. 9 Jan 1979. Filed date 14 Apr 
1978. 14p. 

Hydrofining of suitable sulfur and/or nitrogen containing 
organic feedstock is provided wherein such feedstock is subjected to 
hydrofining conditions in the presence of a catalytic amount “4 “ 
solid. The catalyst is a synthetic amorphous solid prepared by 
hydrolyzing and polymerizing at a temperature up to 200°C in the 
presence of H2O an admixture containing a silane having the formula 
R(Si)Xse2 calcining the polymerized product and mixing it with a 
second compared R'/sub n/MY/sub m/. Both R and R’ are selected 
from a group consisting of alkyl, cyclaalkyl, aryl, alkenyl, cycloal- 
kenyl, or these groups hydroxy-substituted, halogen, substituted, or 
amino-substituted. Both x and Y are selected from the group consist- 
ing of halogen and alkoxy of from 1 to 10 carbon atoms, alkali 
methaloxy, alkaline earth metakoxy, carboxy and amino. M is select- 
ed from the group consisting of Co—Mo—Al, Co—Ni—Mo—Al, 
and Ni—W—AI. (BLM) 


32280 Moving bed catalytic process for hydrocarbon conversion. 
Boret, R.; Bronner, C.; Huin, R.; Vidal, A. (to Institut Francais du 
Petrole). US Patent 4,133,743. 9 Jan 1979. Priority date 16 Nov 1971, 
France. 22p. 

Continuous process for converting hydrocarbons in the pres- 
ence of a granular catalyst including a metal from group VI a, VII a 
or VIII, deposited on a carrier, comprising passing a charge of 
hydrocarbons with hydrogen through a series of at least two vertical 
catalytic zones in which the catalyst bed moves progressively down- 
wardly, withdrawing progressively the catalyst from the bottom of 
the last catalytic zone, and reintroduring the same, after regenera- 
tion, at the top of the first catalytic zone. 


32281 Method of separating a predetermined fraction from petro- 
leum oil using multi: evaporators. Rose, C.D.; Gilbert, F.W. (to 
Riley-Beaird, Inc.). US Patent 4,131,538. 26 Dec 1978. Filed date 20 
Oct 1977. 16p. 

A method and apparatus for separating a predetermined frac- 
tion from a crude oil includes preheating the crude oil to vaporize a 
portion, and feeding the two-phase crude to a first stage flash 
evaporator. In the first stage evaporator, a vapor portion is separated 
from residual liquid and the residual liquid is used by means of heat 
exchange to preheat the crude oil. The vapor fraction from the first 
stage evaporator has an approximate 90% ASTM distillation tem- 
perature about 50 to 60°F higher than the first stage evaporator 
temperature. The vapor fraction is condensed to form a condensate, 
and the condensate is conveyed to a stripping column for mass 
transfer with ascending vapors from a second stage boiling type 
evaporator. The second stage evaporator is operated at a vaporiza- 
tion temperature approximately equal to the 5% ASTM vaporization 
temperature of the predetermined petroleum fraction collected as 
liquid from the second stage evaporator. Vapors removed from the 
stripping column include a crude oil fraction having an ASTM flash 
temperature lower than the temperature of operation of the second 
stage, and crude oil volatile impurities. 


32282 Naphtha hydrofining process. Winter, W.E.; Luzarraga, 
M.G. (to Exxon Research and Engineering Co.). US Patent 
4,131,537. 26 Dec 1978. Filed date 4 Oct 1977. 10p. 

A hydrofining process wherein an olefinic naphtha hydrocar- 
bon feed in vapor phase is contacted, in a fixed bed, with a catalyst 
of small particle size at low pressure. Suitably, a catalyst of average 
particle size no greater than, or less than about 1/20 inch is em- 
ployed. Preferably, the catalyst is of average particle size 
from about 200 microns to about 1/20 inch, and more preferably the 
catalyst is of average particle size ranging from about 1/40 inch to 
about 1/20 inch. By the use of such catalyst at total pressures 
ranging from about 60 to about 300 psig, preferably from about 80 to 
about 200 psig, it has been found that the rate of 
hydrodesulfurization of the naphtha feed is considerably increased, 
and yet there is significantly less saturation of the olefins, and other 
nonreactive hydrocarbons with hydrogen. 
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32283 Hydrocarbon conversion with a selectively sulfided acidic 
multimetallic catalytic composite. Adams, F.H.; Knapik, H.P.G. (to 
a. Inc.). US Patent 4,131,536. 26 Dec 1978. Filed date 25 Nov 
1977. 24p. 

Hydrocarbons are converted using a selectively sulfided 
acidic multimetallic catalytic composite comprising a combination of 
a platinum group component, a tin component, a sulfided nickel 
— and a —— component wit pd carrier materi- 
al. composition of the multimetallic catalyst is about 0.01 to 2 
wt. % platinum group metal, 0.01 to 5 wt. % tin, 0.01 to 5 wt. % 
nickel, and 0.1 to 3.5 wt. % halogen. These metallic components are, 
moreover, relatively uniformly dispersed throughout the porous 
carrier material in carefully controlled oxidation states such that 
substantially all of the platinum group metal is present therein in the 
elemental metallic state, substantially all of the catalytically available 
nickel component is present in a sulfided state, while substantially all 
of the tin is present therein in the form of tin oxide. A specific 
example of the type of hydrocarbon conversion process disclosed is 
a process for the catalytic reforming of a low-octane gasoline 
fraction wherein the gasoline fraction and a hydrogen stream are 
contacted with the selectively sulfided acidic multimetallic catalyst 
disclosed herein at reforming conditions. 


32284 Optimal design of multistage rectification plants operating 
with vapour recompression. Lienerth, A.; Paulsen, H.P.; Malow, E. 
(Hoechst, Frankfurt AM, Ger). Ger. Chem. Eng. (Engl. Transl.); 1: 
No. 4, 206-212(Oct 1978). 

Recovery of high-boiling fractions from mixtures containing a 
large —— of low-boiling fractions is an expensive separation 
process. In most cases the separation is carried out by means of 
rectification. Two techniques are possible for reducing the energy 
consumption: multistage rectification and vapor recompression. The 
arrangement and equipment, together with a computer program for 
designing and optimizing of multistage plants, are described. It is 
shown with aid of examples, how the cost optimum can be achieved 
both with a plants and with plants using vapor recompres- 
sion. Possibility of reduction in the costs of recovery of the high- 
boiling fraction by vapor recompression, is investigated. This work 
is pertinent to hydrocarbon processing. 12 refs. 


32285 Industrial technologies and refining 


: an interna- 
tional panorama. Giavarini, C. (Univ di Roma, Ist di Chim Appl e 
Ind, Italy). Riv. Combust.; 32: No. 5, 171-176(May 1978). (In Italian) 


The development of refining processes on an international 
scale and in Italy is reviewed. The current situation of the refining 
industry in various countries as a function of market demand and the 
availability of other competitive energy sources is discussed, and 
likely future developments of the industry in the United States, 
Europe in general, and Italy in particular are indicated. In addition, 
the problem of the energy consumption feasible during the various 
phases of crude oil refining is considered. 


32286 Extraction of bituminous components from rocks. Koz- 
lova, L.E. (Inst of Geol and Geochem, Sib Acad of Sci, USSR). 
Geol. Nefti Gaza; No. 5, 59-63(May 1978). (In Russian). 

The characteristic of the bituminous components of the or- 
ganic substance of rocks is one of the determining factors in oil and 
gas exploration. Under the existing technology of extraction of 
bituminous substances, gaseous and low-boiling-point liquid compo- 
nents carrying important information about the composition of the 
organic substance, are lost. For this reason, it is necessary to develop 
an extractor capable of obtaining, relatively quickly, from a single 
sample, the sum of the bituminous substances (gaseous, low-boiling- 
point, and bitumoid fractions). 12 refs. 


32287 Comparative analysis of gas separation schemes in petro- 
refineries and petrochemical combines. Vol'fson, I.S.; Telyakov, 
E.Sh. (All-Union Sci-Res Inst of Hydrocarbon Raw Mater, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1-2, 7- 
12(1978). 
Several different basic flow plans are used in industry for the 
tion of hydrocarbon gases. This paper reviews these flow 
schemes and compares them with each other in regard to their 
efficiency. The reported study was performed by means of calcula- 
tions using common procedures. In the first stage, the authors found 
optimal solutions for the elements of the lower level (methods for 
deethanization of gas-containing streams, methods for recovering the 
end products and for separating mixtures of components with close 
boiling points); in the second state, they compared the separation 
schemes as a whole, using the results of the optimal solutions found 
in the first stage. It is demonstrated that the use of absorption/ 
stripping towers as a method for deethanizing wide cuts of light 
hy (refluxes from an atmospheric pipestill unit or an 
SU) is not justified technologically. The recovery of individual 
ions in a two-tower system with recirculation is not economical- 
ly justified. Operating experience demonstrates the feasibility of 
stable control of process conditions and the manufacture of high- 
quality products when operating without any recirculation of the 
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streams. Under specific refinery or plant conditions, depending on 
the feedstock composition, the optimal sequence for recovering the 
end products may vary. However, the basic conclusions remain 
valid. 10 refs. 


32288 Construction of mathematical model of manufacturing 
process with preliminary group ranking of parameters of object. 
Kozlov, L.A. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: 
No. 1-2, 12-15(1978). 

In the investigation of petroleum refining and petrochemical 
manufacturing processes in laboratory and commercial units, and 
also in developing automatic control systems, widespread use is 
made of mathematical simulation using a statistical model obtained 
on the basis of data from normal operation of the object. The 
treatment of the results of a passive observation is usually performed 
with a computer, using standard programs of correlation-regression 
analysis. One of the most widely used methods for determining the 
optimal structures of the mathematical model is successive examina- 
tion of the possible structures and comparative analysis of the 
structures on the basis of the magnitude of the coefficient of multiple 
correlation. The basic shortcoming of such a method is the ambigu- 
ity in the optimal structure obtained for the mode as this structure 
depends subjectively on the level of qualification of the investigator 
and also on randomly selected initial conditions. This paper presents 
results of studies which show that, despite the substantial differences 
in manufacturing processes, certain groups of parameters can be 
distinguished and ranked; these are introduced successively into the 
structure of the model (in accordance with rank), thus permitting a 
considerable reduction of the indeterminancy of the traditional statis- 
tical sorting, along with a reduction in the number of computer- 
calculated variants of the model. It is demonstrated that, when the 
traditional method of a is used, it is necessary to investigate at 
least 120 variants of the model. The *p lication of parameter ranking 
has permitted an approximately ninefold reduction in the number of 
variants investigated, and has also facilitated a selection of the 
optimal structure based on process considerations. 4 refs. 


32289 Caustic treatment of petroleum products in an extraction 
tower. Vyazovkin, E.S.; Vel’mezeva, N.F.; Bespamentov, Yu.V.; 
Sapunov, G.S. (All-Union Sci-Res Inst of Pet Mach Constr, Ufa, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1- 
2, 16-18(1978). 

In the production of motor fuels from petroleum, the prod- 
ucts are quite commonly treated with aqueous sodium hydroxide 
solution. This reagent cannot be regenerated; hence, any increase in 
the degree to which this reagent can be used up is an important 
factor in reducing the total production expense for motor fuels and 
in the cost of these fuels. The presently used equipment layout for 
caustic treatment (one-stage or two-stage mixing of the product with 
caustic solution in an injector or orifice mixer, with subsequent 
settling in a tank) does not use up the caustic solution adequately. 
The use of two or more stages of caustic treatment in the interest of 
improving the quality of treatment and increasing the degree of 
utilization of the caustic solution will make the caustic treatment 
section even more massive and unwieldy in terms of equipment. The 
use of settling tanks without any internals will not guarantee elimina- 
tion of caustic-solution or water carryover in the form of extremely 
fine droplets, this caustic passing along with the petroleum product 
to the commercial product tanks. This paper describes results of an 
investigation in which a medium-sulfur naphta has been treated with 
caustic solutions in a laboratory extraction tower in which the fuel 
flows through opening. 3 mm in diameter. Experimental data are 
presented which show that the process of caustic treatment of 
petroleum distillates can be carried out successfully in a sectionalized 
extraction tower with perforated trays, so it is possible to avoid the 
use of bulky settling equipment and the entrainment of caustic 
solution into the commercial product tanks. 4 refs. 


32290 Extraction of sulfones with 2-nitro-1-propanol. Kozlov, 
L.M.; Diyarov, I.N.; Kozin, V.G.; Lutfullina, N.A.; Diyarova, N.I. 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1-2, 19- 
21(1978). 

The petroleum sulfones obtained by the oxidation of organic 
sulfur compounds in middle-distillate cuts are used in veterinary 
medicine (treatment of cattle), as selective solvents, and for various 
other purposes. Petroleum sulfones can be obtained by direct pre- 
liminary oxidation of the sulfides to sulfones while they are still in 
the petroleum cut, with subsequent extraction of the sulfones from 
the oxidized products. As an extractant for the sulfones, acetic acid 
has been used; commercial use of this material as an extractant has 
been hindered by its tendency to form tar and its toxicity, corrosi- 
vity, and low flash point. On the basis of theoretical concepts of the 
intermolecular interaction between sulfones and solvent, one may 
assume that a solvent will be selective if it is capable of forming a 
hydrogen bond with the sulfone molecules. In the reported experi- 
mental study the solvent 2-nitro-1-1propanol was tested as an extrac- 
tant for petroleum sulfones. Experimental data are tabulated and 
evaluated in terms of optimized process variables. 8 refs. 
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32291 Hydrocarbon group composition of oils used in production 
of overbased sulfonate additive S-300. Sabirova, G.V.; Vykhrestyuk, 
N.L; Zhurba, A.S.; Polyakova, A.A.; Kogan, L.O.; Smirnova, A.P.; 
Bondar, A.E. (All-Union Sci-Res and Des Inst of Petrochem Ind, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1- 
2, 21-24(1978). 

In the current production of the overbased sulfonate deter- 
gent/dispersant additive S-300, the starting material is the hydro- 
treated and solvent-extracted oil MSG-8, produced from Fergana 
and Turkmen crudes. The sulfonation process is carried out in two 
stages, using gaseous SO$sub 3$ at a temperature of 55$degreeSC. 
Along with the sulfonates that are obtained as the primary product, 
neutral oils are produced; these are subsequently used in the produc- 
tion of white oils. The physicochemical characteristics and hydro- 
carbon group composition of the original and neutral oils are listed. 
The original MSG-8 oil consists of paraffinic/naphthenic hydrocar- 
bons, the remainder aromatic hydrocarbons, primarily Groups I and 
II. The first stage of sulfonation removes the Group III aromatic 
hydrocarbons from MSG-8 oil and most (80%) of the Group II 
aromatic hydrocarbons. The Group I hydrocarbons are sulfonated to 
the extent of 35-37%. The second stage of sulfonation removes the 
Group II aromatic hydrocarbons and approximately half of the 
Group I. Along with the removal of the aromatic hydrocarbons 
from the MSG-18, the neutral oils become lighter and have lower 
molecular weights. Chemical compositions of each group are given. 
Experimental data are tabulated, plotted and discussed in terms of 

of hydrocarbons present in petroleum products used for 
sulfonation. 3 refs. 


32292 Polymeric additives to improve the efficiency of lube oil 

process. Gryaznov, B.V.; Bogdanov, Sh.K.; Parefenova, 
L.A.; Fuks, G.I; Stepuro, O.S. (All-Union Sci-Res Inst for Pet 
Process, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
14: No. 1-2, 25-28(1978). 

This paper is concerned with the dewaxing process of petro- 
leum products designed for lubricating oil production. One of the 
methods for improving the efficiency of the dewaxing process is the 
use of dewaxing additives that tend to increase filtration rates and oil 
yields. Dewaxing additives belong to a special class of products that 
are used directly in the lube oil manufacturing process (process 
additives). Results are presented of a study of the effect of dewaxing 
additives on the filterability of slurries, on the formation of the cake 
structure, and on its relative permeability (the permeability deter- 
mines the efficiency of slurry separation during dewaxing, in particu- 
lar the filtration rate, oil yield, and oil content of the cake). The 
starting material in this dewaxing operation was a residual raffinate 
obtained by phenol extraction of a residual stock from West Siberian 
crudes. The materials investigated as additives were all polymeric 

roducts, in three groups: copolymers of $alpha$-olefins, copo- 
ymers of ethylene, and polymethacrylates, differing in monomeric 
composition and molecular weight. Experimental data are tabulated, 
plotted and discussed. It is demonstrated that when the most effec- 
tive copolymers are used in dewaxing, the filtration rate may be 
increased by a factor of 2-2.5; simultaneously, as a result of a 
decrease in initial porosity by a factor of 1.5-2 and an increase in the 
relative permeability by a factor of 2-2.5, the oil yield is increased by 
7-8%. 6 refs. 


32293 Influence of molecular structure of mineral and synthetic 

its on viscosity index of blends. Musaev, Z.Z.; Kukovitskii, 
M.N.; Bikkulov, A.Z. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl. ); 14: No. 1-2, 28-32(1978). 

It is known that blends of chemically dissimilar components 
are characterized by good viscosity-temperature properties. Accord- 
ing to data reported in components that differ very markedly from 
each other in molecular weight will give blends with good viscosity- 
temperature properties. It was shown that components differing 
from each other in viscosity level can also give blends with high 
viscosity indices. This paper presents results from an investigation of 
the relationship between the viscosity index of certain two-compo- 
nent blends and the properties of the mineral and synthetic compo- 
nents in the blend. For the mineral components, the authors used 
raffinates (dewaxed) and extracts obtained in solvent treatment of 
oils from Zhirnovsk and mixed Tyumen’ crudes, also used were 
certain individual components (n-octadecane, $alpha$-methylnaphth- 
alene, and tetralin). For the synthetic components, various esters 
were employed. The discussion of blends tested as well as viscosity 
data are tabulated and evaluated. It is shown that the principal factor 
determining the magnitude of the increment in viscosity index of 
two-component blends containing a mineral component and an ester 
is the molecular structure of the blend components; the greater the 
difference between the blend components in degree of branching, 
greater will be the increment in viscosity index of the blend. 14 
refs. 


32294 Hydraulic resistance of loose-poured packing. Kozin, 
V.E.; Aleksanochkin, O.A. (Tula Polytech Inst, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1-2, 41-45(1978). 
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This is a theoretical study of the flow of fluids through 
chemical equipment (reactors, pipes) filled with loose-poured granu- 
lar material. The hydraulic resistance of these beds is calculated by 
using equations derived by the authors. Some experiments were also 
conducted with measurement of head losses in materials and 
loose beds. It is shown that the values of calculated and i 
head losses, measured in a semicommercial unit in a 2 bed 
filtering combustion products at 135$degree$ and 1 
were 11% and 1.5%, respectively. The observed increase in resis- 
tance coefficient and a certain increase in head loss in the high- 
temperature medium are consequences of the higher viscosity of the 
gas mixture and the greater volume of gas. One a a. 
tions obtained in the present work also give a good description of the 
pressure loss in a 1-m bed of various particle sizes. 15 refs. 


32295 


WA.; ii, E. 
Bakhshiyan, D.Ts.; Finogenova, G.M. Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 14: No. 1-2, 46-50(1978). 

The determination of the required conditions for distillation 
of multicomponent mixtures to achieve a given degree of fractiona- 
tion is carried out today by a series of repetitive calculations. When 
such algorithms are used, severe computational difficulties arise in 
the process optimization stage, particularly if the method is based on 
precise tray-to-tray thermodynamic calculations. This paper presents 
a new method of distillation equipment design calculation which is 
based on the simple mathematical description. The new also 
known as characteristic-temperature method, is com with the 
conventional tray-to-thermodynamic calculations Details of 
mathematical techniques employed are given. It is shown that in 
view of the simplicity and adequate accuracy of the 
method, it can be recommended for the development of 
for the complex calculation of distillation processes, including calcu- 
lation of the flow hydrodynamics in the vessel, mechanical calcula- 
tions, = determination of overall costs in the separation proc- 
esses. 6 refs. 


32296 Calculation of benzene yield in catalytic Mas- 
lyanskii, G.N.; Potapova, A.A.; Barkan, S.A. Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 14: No. 1-2, 82-85(1978). 

The continuous growth in consumption of benzene is requir- 
ing an expansion of benzene production in existing catalytic reform- 
ing units. In type 35-6 and 35-8 units, which are designed for 
production of benzene and toluene, the feedstock is usually a 
straight-run naphtha cut distilling at 62-105$degree$C and isti 
of C$sub 6$ and C$sub 7$ hydrocarbons. It is evident that 
over of these units to the processing of a 62-85$degree$C cut 
containing primarily C$sub 6$ hydrocarbons will lead to a consider- 
able increase in benzene yields. This paper presents results of an 
experimental study which was carried out in order to elucidate the 
feasibility of determining benzene yields by calculation, on the basis 
of hydrocarbon composition of the 62-85 C cut. In experiments, the 
62-85 C naphtha cuts from the following crudes were subjected to 
catalytic reforming. In a pilot plant unit with gas recirculation in 
presence of AP-64 catalyst at temperatures 480, 490 and 
500$degree$C. It is demonstrated by experimental data that form the 
relationships that have been established, one can calculate the ben- 
zene yield in catalytic reforming of 62-85$degree$C cuts on the basis 
of the feedstock contents of methylcyclopentane, benzene, and cy- 
clohexane. Knowing the total content of benzene and cyclohexane in 
the feedstock. It is suggested that an increase in the ive content 
of benzene and cyclohexane in the 62-85$degree$C cut will shift the 
equilibrium in the reaction zone toward methylcyclopentane forma- 
tion. In turn, the higher concentration of methylcyclohexane will 
tend to increase the rate of the parallel reaction of Seameae yiala'S 
= hydrogenolysis. All of this tends to reduce the benzene yield. 5 
refs. 


32297 Operating experience with tubular reactors for oxidized 
asphalt production. Fryazinov, V.V.; Grudnikov, I.B. (Bashkir Sci- 
Res Inst for Pet Process, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 14: No. 1-2, 89-93(1978). 

A tubular reactor with vertical tubes was used in organizi 
the large-scale continuous production of — in USSR refineries. 
Tubular reactors account for more than 25% of the total output of 
oxidized asphalts. The flow plan of the procss is shown. The 
feedstock I, heated in furnace 3 to 180-240$degree$C, is mixed with 
the recycle III and air II. This mixture passes into reactor 4 and then 
to vaporizer 6. Gases V are taken off the top of the vaporizer, and 
the asphalt IV is pumped from the bottom; part of the asphalt is 
pumped to commercial product storage, but a larger part is recycled. 
The tubular reactors give a high degree of utilization of the atmos- 
pheric oxygen. The content of oxygen in the off-gas is no greater 
than 3% by volume under optimal oxidation conditions. ts 
obtained in a tubular reactor have higher softening points and lower 
ductilities at 25$degree$C in comparison with asphalts of the same 
grade produced from the same feedstock in a tower. In conclusion, 
the tubular reactors are recommended for the production of con- 
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struction asphalts in the final stage of oxidation in flow plans 
including preliminary oxidation in a tower; tubular reactors can also 
be used for the production of asphalts with higher plasticity. 17 refs. 


32298 Conditions for extraction of sodium sulfonates from oil 
solutions. Kachmar, O.S.; Bodan, A.N.; Polishchuk, S.A. (All-Union 
Sci-Res and Des Inst of the Pet Refin and Petrochem Ind, USSR). 
S097 * a Fuels Oils (USSR) (Engl. Transl.); 14: No. 1-2, 93- 
Medium-molecular-weight sodium sulfonates are coming into 
widespread use in formulating emulsion-type lubricating/cooling 
fluids. The sodium sulfonate content of the commercial sulfonate 
product should be between 50% and 70% by weight. Such contents 
of sulfonic acids in the oil cannot be achieved by direct sulfonation 
of the petroleum base stocks; hence a subsequent processing stage is 
required in which the sulfonates or sulfonic acids are concentrated 
by extraction. In this extraction, the solvents generally used are 
aqueous solutions of the lower alcohols (maethyl, ethyl, propyl) or 
other polar organic compounds. In commercializing sodium sulfon- 
ate production, information is needed on the influence of extraction 
conditions on the yield and composition of the sodium sulfonate 
concentrate when isopropanol is used for the extraction. In the 
reported study, the authors varied the concentration of isopropanol 
in the aqueous solution and the treating ratio. The other extraction 
eters were held constant. Experimental data are presented 
which indicate that the selection of optimal extraction conditions is 
governed by the requirements imposed on the end-product quality 
and by certain technoeconomic indices. One may consider the fol- 
lowing extraction conditions as optimal for the process of manufac- 
turing sodium sulfonates to be used in lubricating cooling fluids: 
sm concentration 50-55% by weight, extractant ratio 250- 
- by weight relative to content of sulfonates in oil solution. 4 
refs. 


32299 Determination of efficiency of utilization of reaction 
volume in catalytic cracking regenerator. Basov, V.A.; Melik-Akhna- 
zarov, T.Kh.; Stankevich, V.A.; Fishel, S.I.; Kaminer, N.B.; Yarmar- 
kov, M.R.; Samokhvalov, A.I.; Trotsenko, I.S. (All-Union Sci-Res 
Inst for Pet Process, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 14: No. 1-2, 115-119(1978). 

The efficiency of catalytic cracking units depends to a consid- 
erable extent on the degree to which the catalyst in the system is 
renewed, and particularly on the efficiency of utilization of the 
regenerator reaction volume, in which 70-80% of the catalysts is 
found. The — of catalyst in the system determines not only the 
degree to which catalyst losses are made up, but also the magnitude 
of the losses themselves, which is related to the mass of worn-down 
particles. In the present work, the authors have examined a commer- 
cial catalytic sme pe unit with a fluidized bed of fine catalyst. The 
traditional method of investigation for mixing-objects such as fluid- 
bed vessels is an analysis of “tailing” curves obtained by feeding a 
portion of labeled particles to the inlet of one particular vessel and 
———s these particles at the outlet as a function of time. The 
subject is analyzed by mathematical equations derived by the au- 


thors. Recommendations for industrial practice are given. 4 refs. 


32300 Gulf Canada’s Clarkson refinery. Energy Process./Can.; 
70: No. 6, 18-24(1978). 

A comprehensive report is presented on Gulf Canada’s Clark- 
son refinery on the shores of Dake Ontario, 20 miles west of 
Toronto, with an account of the new process units of the $210- 
million modernization and expansion of the plant's lubricating oil 
production facilities. Details about the new condensate unit and 
Canada’s first continuous reformer at this refinery are given. Lube 
—— of the new facilities will be approximately 2 million 

yr. 


32301 Crude unit treatment programs help conserve energy. 
Cotton, I.J. (BETZ Lab, Inc). Energy Process./Can.; 70: No. 6, 40- 
44(1978). 

One of the major potential sources of energy conservation in 
refineries is the crude unit. The author discusses mechanical and 
operating changes, such as improving reflux rates, controlling fur- 
nace air-to-fuel ratios and optimizing stripping steam use as methods 
to increase crude unit efficiency. Another way to improve efficiency 
is through better desalter operation and reduction in costly crude 
preheat and overhead exchanger fouling and corrosion. 


32302 Effectiveness of combining processes of light naphtha iso- 
merization and adsorptive separation of n-paraffins on zeolites. Doro- 
a eg V.A.; Topchieva, K.V.; Frid, M.N.; Paramonov, L.V.; 

oltakova, N.M.; Mukomolova, S.I. (Groznyi Pet Sci-Res Inst, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3- 
4, 164-167(1978). 

In connection with the need for raising the octane numbers of 
automotive gasolines, major attention is being given to the isomeriza- 
tion of n-paraffins and isoparaffins. The separation of the n-paraffins 
(for recycle) and iso-compounds (as the final product of the process) 
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can be performed by distillation or by adsorption on zeolites. This 

per describes a newly developed separation process in which 
isomerization and adsorption units were combined to achieve better 
effectiveness. The technoeconomic indices of the combination proc- 
ess of isomerization and adsorption on zeolites are presented. These 
data indicate that the technoeconomic indices are better in compari- 
son with the n-paraffin isomerization process on the same catalyst 
when distillation is used to separate and recycle the n-parafiins. 
Simplified flow plan for combination isomerization and adsorption 
process is included. Advantages of the system are outlined. 8 refs. 


32303 Investigation of basic kinetic relationships in process of 
coke burnoff from surface of cracking catalysts. Zeinalov, R.I.; Rusta- 
mov, M.I.; Saidova, A.A. (Mamedaliev Inst of Petrochem Processes, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3- 
4, 186-190(1978). 

Information that has been reported on the reaction order and 
region of occurrence of coke burn-off in the regeneration process is 
a contradictory. The explanation for the discrepancies is that, in 

i majority of cases, the studies were conducted in a fixed bed of 
catalyst. The course of the process in a fixed bed is accompanied by 
variations of temperature and of the concentrations of oxygen and 
reaction products, both with the passage of time and with position in 
the reactor volume. In this paper the authors present results from a 
study of the kinetics of coke burnoff from the surface of cracking 
catalysts under gradientless conditions in a flow-type reactor with a 
vibrofluidized bed of catalyst. The unit used in this study is shown 
schematically. The combustion products were analyzed for contents 
of H$sub 2$, O$sub 2$, N$sub 2$, CO, and CO$sub 2$. The catalysts 
used were fractions of milled amorphous and zeolitic (AShNTs-3) 
catalysts that had been coked in cracking a vacuum gas oil from 
Baku crudes. Experimental data are tabulated, plotted, and evaluat- 
ed. It is shown tha coke burnoff rate is dependent on temperature, 
oxygen concentration, and catalyst particle diameter. 10 refs. 


32304 Development of algorithm and specialized pneumatic 
analog device for continuous determination of efficiency in tube fur- 
naces. Khasmamedov, F.I.; Rasulov, V.F. (M.Azizbekov Azerb Inst 
of Pet and Chem, Az SSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 203-206(1978). 

The operating efficiency of tube furnaces can be used to 
judge the economics of operation and also to evaluate thermal 
conditions and process variables. The task of developing algorithms 
and continuous automatic measurement systems for the efficiency of 
fireboxes and tube furnaces, as well as the synthesis of automatic 
control systems, was examined. In engineering calculations, tube- 
furnace efficiency is generally determined from a heat balance; two 
different methods are used in the calculation: (1) direct balance 
method (consumption/output method); and (2) inverse balance 
method (heat-loss method). However, for the continuous automatic 
measurement of tube-furnace efficiency on the basis of an inverse 
heat balance under commercial operating conditions, it is necessary 
to develop an algorithm to include all parameters that are subject to 
direct automatic measurement. Mathematical and descriptive details 
are given on--(1) algorithm and specialized pneumatic analog device 
for continuous determination of tube-furnace efficiency; and (2) 
pneumatic analog functional converter for fuel H/C ratio. 13 refs. 


32305 Graphic and analytical method of calculation of minimum 
irrigation conditions for rectification of multicomponent mixtures. 
Prokofeva, T.V.; Molokanov, Yu.K. (Moscow Inst of Petrochem 
and Gas Ind, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 29- 
36(1978). (In Russian). 

A method of calculation of minimum irrigation conditions of 
a multicomponent mixture utilizing the concept of maximum concen- 
tration regions (MCR) and of Underwood's analytical method is 
considered. A graphic interpretation of the determination of rectifi- 
cation under minimum irrigation conditions is proposed, analytical 
relations are given for the calculation of the compositions of column 
products and of the boundary compositions of phases. These rela- 
tions exclude the method of successive calculation of all the preced- 
ing MCR. The requirements with regard to the selection of a target 
fraction under the conditions of minimum irrigation are analyzed. 


32306 Relations between the masses of liquid and vapor flows in 
the evaporation space of petroleum distillation columns. Bagaturov, 
S.A.; Rzabekov, I.N. (Azerb Inst of Pet and Chem, Az SSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 39-41(1978). (In Russian). 

A phlegm, whose mass is equal to the sum of the excess 
distillation from crude oil and of the vapor stream rising from the 
top tray of the evaporation section, flows down from the bottom 
tray of the strengthening section through the evaporation space. 
Extraction of heavy components from the vapor supply of the 
strengthening section, and the light components from the liquid 
supply of the evaporation section leads to the circulation of a 
constant quantity of petroleum fractions between the strengthening 
and distillation sections. The mass of the circulation flow is equal to 
the mass of vapors distilled in the evaportion section but its composi- 
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tion changes continuously, becoming lighter during its upward 
movement and heavier when flowing down to the bottom. 


32307 Synthesis of continuous production optimal planning 
models in hierarchical systems of automatized control. Mett, M.S.; 
Nuriev, M.N. (Azerb Inst of Pet and Chem, Az SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 61-64(1978). (In Russian). 

Problems of development of models of optimal planning of 
continuous production, coordinated and interconnected with opera- 
tive management models are considered. The proposed approach to 
the solution of this problem is illustrated by the example of a 
petroleum processing complex. 


32308 Method of producing a sulphur-poor fuel or heating oil. 
Chervenak, M.C.; Schuman, S.C. (to to Hydrocarbon Research, 
Inc.). German(FRG) Patent 1,795,257/C/. 3 Nov 1977. Sp. (In 
German). 

The invention deals with a method to produce a sulphur-poor 
heating oil in large yield from a sulphur-rich residual charge. Ac- 
cording to the invention, the conversion is carried out via a series of 
hydrogenation steps. The vapours contained are removed between 
each single step, the outflowing liquid is fed into the next stage for 
further treatment. The use of several steps improves the degree of 
desulphurization of the product considerably compared to the one- 
stage process. By removing the exiting vapour, a further cracking of 
the desired heating oil in heavy benzene is avoided. The charge of 
heavy hydrocarbon is introduced into a reaction vessel together with 
hydrogen from below. The reaction vessel is charged with a catalyst 
such as cobalt molybdenum oxide on clay basis, whose particles have 
a size of 0.25 to 0.053 mm. The liquid and gas flow upwards through 
the catalyst bed and the latter expands by at least 10% whereby the 
particles whirl around in the liquid. The exiting vapour is removed 
at the head of the reaction vessel, the outflowing liquid is fed from 
the upper part of the reaction zone together with new hydrogen to 
the second reaction vessel step. At least two conversion steps are 
necessary, but no more than four are useful. The liquid product 
removed from the last stage in the desulphurized reaction liquid 
which is fed to a suitable fractionation plant. The vapour removed 
from all reaction vessels flows into a recovery plant in which the 
hydrogen from light hydrocarbons and hydrogen sulphide are sepa- 
rated off and made available for recycling. (HPH) 891 HPH. 


32309 Method for the treatment of a hydrocarbon oil with a 
selective solvent in two extraction zones. Woodle, R.A.; Gross, H.H. 
(to to Texaco Development Corp.). German(FRG) Patent 
1,545,403/C/. 27 Oct 1977. 6p. (In German). 

The invention deals with a method to separate a hydrocarbon 
oil boiling between 204 and 316°C in dicyclic aromatic hydrocar- 
bons. Furfural is used as selective solvent having a water content of 
1 to 7%. The separation takes place in two extraction zones. Accord- 
ing to the invention, the extraction is carried out under conditions of 
particularly high selectivity in order to separate the dicyclic com- 
pounds from the monocyclic ones; the high selectivity is achieved by 
using comparatively low extract efflux temperatures between 15.6 
and 57.2°C in the first extraction zone. The raffinate is then extract- 
ed again to separate the monocyclic and non-aromatic hydrocarbons, 
the extract efflux temperature is here preferably in the range of 48.9 
to 76.7°C. The dicyclic aromatic-rich fraction is suitable as charge 
for the manufacture of naphthalene, the monocyclic aromatic-rich 
fraction as starting material for the manufacture of benzene and the 
paraffin raffinate is suitable as jet fuel with high lumino-meter 
number. Gas oils from crude petroleums as well as those from 
thermal or catalytic cracking may also be considered as hydrocarbon 
charge. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 32292, 32293, 32296, 32297, 
32359, 32361, 32362, 32367, 32370, 32371, 32372, 32374, 32380, 
32384, 32385, 33707, 33716 


32310 EC Erdoelchemie launching next extension stage. Stolpa, 
G. (Erdoelchemie G.m.b.H., Koeln (Germany, F.R.)). Oel; 16: No. 2, 
32-38(Feb 1978). (In German). 

The completion of a new cracker and of further units for 
producing ethylene oxide, glycol and polyethylene is likely to bring 
the EC plant at its Worringen site up to its optimum size. 


32311 Oil and gas for petrochemicals. Champion, N. (British 
Petroleum Co. Ltd., London). Oel; 16: No. 2, 44-49(Feb 1978). (In 
German). 

The exploitation of the North Sea oil and gas resources brings 
a quite substantial output of ethane, propane, and butane. That 
development invites the questions to what extent the West European 
petrochemical industry may draw advantage from the use of gas 
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crackers. The author of the article does not foresee very promising 
possibilities. 


32312 Shakedown of unit for production of ethylbenzene and 
technical xylene. Dereveneva, I.P.; Zhokhovskaya, T.V.; Koroleva, 
M.I.; Kruglov, S.A.; Milosh, V.A.; Molokanov, Yu.K.; Rudkovskii, 
A.D.; Sulimov, A.D.; Ukhin, V.V.; Chesnovitskii, K.G. (All-Union 
Sci-Res and Des Inst of the Pet Refin and Petrochem Ind, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 199- 
202(1978). 

This report describes an industrial unit that was installed at 
the Novopolotsk Petroleum Refinery; it was designed for the pro- 
duction of ethylbenzene (purity 99.6 wt%) and technical xylene with 
an ethyibenzene content no greater than 5.8 wt%. Technical xylene 
with low ethylbenzene content is used as feedstock in a unit produc- 
ing p-xylene. The recovery of high-purity ethylbenzene by distilla- 
tion represents a complex technical problem, requiring columns with 
excellent product — capabilities and correspondingly excel- 
lent operation of the equipment of the unit and each of the 
individual elements. As a result of an RandD program, a new design 
of trays of the distillation towers was developed, constructed and 
used for the production of eo from proper petroleum 
fractions. The basic flow plan of the unit provides for three series- 
connected —s columns with a diameter of 5 m, equi with 
single-pass (cross-flow) valve trays, 130 to each column. charg- 
ing capacity of the unit is 9.8 metric tons per hour. Experimental 
data obtained in the newly developed separation * ee are tabulated, 
plotted and evaluated. These data confirmed the feasibility of achiev- 
ing a considerable increase in tray efficiency by increasing the vapor 
velocity in the open area of the trays and a consequent shift of the 
operating point away from the limit for liquid weeping. 8 refs. 


32313 Rapid method for determining group composition of petro- 
leum products distilling above 300SdegreeS$c. Kolbin, M.A.; Vasil’eva, 
R.V.; Shklovskii, Ya.A. (Bashkir Sci-Res Inst for Pet Process, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1- 
2, 144-147(1978). 

Liquid chromatography in its classical forms has been used 
for many years in determining chemical group composition; howev- 
er, as the determinations are time-consuming and ——- liquid 
chromatography has been found useful only in research work. There 
is an undoubted need for basic improvements in the equipment used 
for liquid-adsorption chromatography of petroleum products, as well 
as improvements in efficiency of the process of chromatographic 
separation into groups. The main obstacle to automation of the 
separation of heavy petroleum products is in the elution process and 
in the method of group identification. With the aim of solving these 
problems, the authors have developed a rapid method for the deter- 
mination of group composition of heavy petroleum products. The 
liquid chromatograph technique described consists of three sections: 
an analytical section that effects chromatographic separation of the 
mixture sample into groups; a detector section, including an eluate 
transporter, a system for removal of the solvent, an oxidation cell, 
and a katharometer; and a section for registration of the detector 
signal. The report is presented under headings: elution method; 
adsorbent (silica gel pretreated with hydrogen peroxide); method of 
identification (chromatogram analysis). Recommendations for practi- 
cal uses are included. 5 refs. 


32314 Experimental investigation of isobaric heat capacity of n- 
hexane. Gerasimov, A.A.; Grigor’ev, B.A. (Groznyi Pet Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 46-48(1978). (In 
Russian). 

Using the method of a flow-through adiabatic calorimeter 
with a closed system of circulation and calorimeter flowrate measur- 
ment, isobaric heat omecey of n-hexane is investigated within the 
temperature range of 20-350$degree$C and the pressure range of 0.1- 
60 MPa. The maximum systematic error of a simple measurement of 
heat capacity does not exceed $plus or minus$0.6%. The results of 
the experiment are compared with published data. An analysis of the 
dependence of C$sub p$ of n-hexane on pressure is analyzed for the 
liquid phase. 10 refs. 


32315 Method for production of low-molecular-weight polybu- 
tenes for various purposes (review). Rogov, S.A.; Prokof'ev, K.V.; 
Martynova, N.V.; Nikonorov, E.M.; Verbitskii, B.G.; Popova, L.A. 
(All-Union Sci-Res Inst for Pet Process, USSR). Chem. Technol. 
Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 227-231(1978). 

This paper is concerned with the production of polybutene 
which has found broad applications as thickening additives in lubri- 
cating oils, particularly those that are designed for low-temperature 
applications. Oils compounded with polyisobutenes or polybutenes 
have good viscosity-temperature properties; i.e., their viscosity 
changes relatively little with temperature, thus ensuring normal 
engine starts at low temperatures and reliable engine operation at 
high ambient temperatures. In order to impart these properties to the 
oils, the polymeric thickener additives must have good solubility in 
oil, stability of blend viscosity with changing temperature, little 
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susceptibility - mapa or thermal breakdown, etc. Such prop- 
erties d jeg ae of the polymer, its average molecu- 
lar molecular weight distribution (MWD). 
Batch Lay. as well as continuous pee peer 
used in U.S.S.R. are described along with a simpli flow plant for 
continuous operations. The review includes also some commercial 
products based on butene copolymers. 16 refs. 


32316 Comparison of methods for estimation of oil content in 
petroleum waxes. Rozova, L.P.; Gladyshev, V.P.; Fadeev, V.S. 
(Groznyi Pet Sci-Res Inst, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 14: No. 1-2, 152-154(1978). 

A review of exis test method for the determination of 
mineral oil content in waxes is followed by a description of 
the method described in the International Standard ISO 2908-1974. 
In this procedure, a |-g sample of wax is dissolved in 15 ml of 
methyl ethyl ketone, the solution is chilled to -32°C, the oil part is 
filtered off from the wax slurry under slight pressure, and the solvent 
is evaporated from the oil. The oil content is calculated on the basis 
of the weight of oil recovered, with a correction for the solubility of 
the wax in the solvent at the temperature of the determination. 
Experimental data obtained with the use of various method for the 
determination of oil impurities in paraffin waxes are tabulated and 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32193 


of potential spill following 
petroleum Borodavkin, P.P.; Kim, B.1. 
(Moscow Inst of Petrochem and Gas Ind, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 5, 61-64(1978). (In Russian). 

A method of calculation of a potential spillage of oil at a 
damaged sector of a — pipeline, taking its profile into 
account, is described. volume of the leakage is determined 
depending on the coordinates of the point where the damage oc- 
curred along the axis of the oil pipeline and on the position of the 
gg t of the damage contour with re, to the surface of the 

solutions obtained may be u' in optimizing sectionali- 
caine of 0 ule of caus ts tor tae stage, as well as in 
determining the volume of the leakage following the rupture of an 
oil pipeline in the course of its operation. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 32229, 33753, 33757, 33761 


32318 (DOE/EIA—0102-1) Fact sheet: oxo automobile 
consumption. 


gasoline Walton, H.; Emerson, F. ent of 
Energy, Washington, DC (USA). Energy Information Aduinistra- 
tion). May 1978. 1lp. Dep. NTIS, PC A02/MF AO1. 

A fact sheet is presented to indicate the impact of the use of 
alternative assumptions on projected 1985 automobile gasoline con- 
sumption. The level of 1985 automotive gasoline consumption con- 
sistent with meeting EPCA standards under the alternative mileage 
deg: 4 relationships was found to range between 81.7 and 88.5 

ons. 


32319 (DOE/EIA—0102/40) Petroleum supply/demand esti- 
mates and cost of petroleum exports, 1978—1979. Mg ot R.; sq > 
C.; Atkinson, S.; Ahl, D. ent of “ey oy en 
(USA). Energy Information Administration). 5 Feb 1979. 

NTIS, PC A03/MF AO1. 

Total demand for refined products in 1979 is estimated at 
between 19.2 and 19.7 million barrels daily, compared with 18.7 
million barrel per day in 1978. Demand for motor gasoline in 1979 is 
expected to be between 7.4 and 7.7 million barrels daily, compared 
with 7.4 million barrels daily in 1978. To meet the 1979 demand 
soeeions, domestic crude production of 8.5 to 8.7 million barrels 

ly is expected to be supplemented, respectively by 7.4 to 6.9 
million barrel of imported crude oil daily. Total petroleum im - 
(including product) to the 50-State area covered by the 
imports statistics are expected to average 8.7 to 9.3 million cd 
daily in 1979. The cost of petroleum imports to the U.S. balance of 

yments area, including net imports to U.S. territories such as 
Puerto | Rico and Virgin Islands is expected to be $52 to $55 billion in 
1979, (in current dollars). These estimates include over $2 billion for 
Strategic Petroleum Reserve crude oil purchases. 


32320 ae nage impact on Gulf Coast 
oe eeee viet residual fuel oil markets of proposed changes to the 
Fee fe eed ee eee 
Taschdijian, onrath, R. (Department of Energy, Washington, 
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DC (USA). a Information Administration). Dec 1978. 29p. 
Dep. NTIS, PC A03/MF AOI. 

The impact on Midwestern and Gulf Coast residual fuel oil 
markets of a pro; rulemaking which would alter the Entitle- 
ments Program mestic Crude Oil Allocation Program) as it 
affects the East Coast residual fuel oil market is evaluated. By some 
measures, shipments of resid from the Gulf Coast to the Midwest 
actualy declined, while other measures show the expected increases. 
In conjunction with patterns of local production and the trends in 
interregional and import shipments, the data make it difficult to 
determine whether the Midwestern region constitutes a or 
related marketing area for residual oil relative to the East and 
Gulf Coast. yt if the markets are interrelated, however, the 
impact of the rulemaking on prices and quantities of 
residual fuel in " “Midwest is ambiguous. tion of the reverse 
entitlement penalty on shipments over 5000 barrels/day into the East 
Coast should tend to reduce shipments into the Midwest; on the 
other hand, extending a full entitlement to imports into the East 
Coast would tend to lower prices in the East Coast Market and make 
the Midwest more attractive to Gulf Coast shippers. Due to these 
offsetting factors, it 4. difficult to predict whether Midwestern resid 
prices would rise or fi 


32321 ent ty me Py Petroleum supply 

1985. Butler, G.D.; Kilgore, W.C. (Department of Energy, W 

ton, DC (USA). Ener, Information Administration). 8 Jan 1979. 
39p. Dep. NTIS, PC A03/MF AOI. 

An assessment of potential U.S. petroleum supply shortfalls 
for the year 1985 is presented. The potential 1985 shortfalls vary 
significantly over various scenarios, ranging from 2.6 to 8.5 million 
barrels per day (MMBD). As might be expected, the shortfalls 
increase as the economic growth rate increases. The imposition of an 
OPEC production capacity constraint — the level of the 
shortfalls due to the reduced demand wth brought about by 
increasing world oil prices. Projected OP. F esadention at constant 
oil prices is less than the assumed OPEC production capacity. 


32322 CO a Oil and - alg curves for the 
administrator's annual report. (Department of Ener; eg omy 
DC (USA). Energy Information Administration). 14 Sep 1978. 114p. 
Dep. NTIS, PC A06/MF AOl1. 

Regional supply curves are presented for crude oil, natural 
gas, and natural gas liquids for the years of 1985 and 1990. These 
curves are generated by DOE’s Oil and Gas Model and are part of 
the database for PIES, a static equilibrium model. The PIES —— 
integrates supply and demand and other factors in ener, 
for each region and for several categories of product. y 
projections are based on economic and engineering factors ppl 
affect oil and gas supply decisions. The DOE model produces a 
supply forecast for crude oil, associated-dissolved natural gas, and 
pene natural gas liquids production which consists of a fifteen 

and 2 paneg series based on an assumed new oil price trajectory. 

E gas model likewise produces a fifteen year production 

ianien of non-associated natural gas and natural gas liquids based 

on an assumed trajectory for new natural 7 prices. The oil and gas 

modeling system then combines several oil and gas cases to produce 
a supply curve for a given year. 


32323 (LA—7653-MS) Use of an oil truck figure to represent 
companies involved in offshore oil leasing. Bruckner, L.A.; Montoya, 
A.F. (Los Alamos Scientific Lab., NM (USA)). Jan 1979. Contract 
W-7405-ENG-36. 16p. Dep. NTIS, PC A02/MF AO1. 

Graphic techniques are being widely used to display multidi- 
mensional data. One problem with many of such displays is that the 
figure drawn usually has no meaningful relation to the data being 
displayed. The use of a computer drawn oil truck figure is intro- 
duced to display data relating to companies involved in offshore oil 
and gas leasing. The cab portion of the truck represents variables 
relating to obtaining leases and the tank part represents production 
related variables. 


32324 (USFFE—1978-2) Increases in the price of oil in the 
seventies and the international economic development. Kjellman, S. 
(Stockholm Univ. (Sweden). say ly foer Energisystes- 
tudier). Feb 1978. 159p. (In Swedish). Dep. NTIS (US Sales Only), 
PC A08/MF AOl1. 

The drastic increases in the price of crude oil near the end of 
1973 and in 1974 resulted in considerable transfer of income from the 
oil importing countries to the oil exporting countries. The increases 
in oil prices led, according to one study, to losses in GNP in the 
large industrial countries by between 2.5 and 4.2% in 1974 as 
compared to forecasts. After an additional year of hard times for 
most of the countries, the growth of production in the OECD area 
picked up again in 1976. The initial effects of the price increases now 
seem to have been overcome in the developed market economies. 
That this has been the case is to a large extent due to the fact that the 
oil exporting countries use larger and larger shares of their import 
revenues for the purchase of industrial products. An improvement in 
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the terms of trade vis-a-vis countries has also contributed to the 
development. The possibilities for the less developed countries to 
reallocate resources within production are considerably less. For a 
long while the situation for these countries will be as it has been 
during the years immediately following the increases in oil prices; 
that is, the increased costs for the importation of energy can only be 
covered by the transfer of capital from the wealthy countries. 


32325 (USFFE—1978-5) Development of the international crude 
oil market. Bjoerk, O. (Stockholm Univ. (Sweden). Forskningsgrup- 
pen foer Energisystestudier). Mar 1978. 236p. (In Swedish). (FFE— 
12). Dep. NTIS (US Sales Only), PC Ali/MF AO1. 

Predictions of the future development of the international 
crude oil market, presuppose knowledge of its history. A survey of 
the past as well as a forecasts of the future development is presented. 
A comprehensive conclusion of the various studies discussed is that 
the real price of crude oil in the next five-year period might remain 
constant. In the long run most forecasts indicate a rising real price. 
Such a development is also conditioned by the oil production of non- 
OPEC ccuntries and the price level of substitutes for crude oil. 
Especially the estimates of future oil reserves are subject to great 
uncertainty. The prospects of continued cooperation between the 
OPEC countries seem to be good. 


32326 Perspectives of raw materials supply from the point of view 
of Third World countries. Khane, A.R. Glueckauf; 114: No. 20, 923- 
925(Oct 1978). (In German). 

The paper read by Dr. Khane deals with prognoses on 
petroleum demand and supply. These prognoses are based on three 
different assumptions concerning the worldwide growth rate of the 
gross domestic product and the worldwide growth on the energy 
sector. The industrialisation efforts of Third World countries and the 
role of nuclear power in energy supply are stressed. A policy of 
energy conservation is demanded of the industrialized countries. 


32327 Transparency of the mineral oil market. Ludewig, J. 
(Bundesministerium fuer Wirtschaft, Bonn-Duisdorf (Germany, 
F.R.)). Oel; 16: No. 3, 69-71(Mar 1978). (In German). 

The efforts to improve the information on the EC petroleum 
markets and their situation at any given moment have made good 
headway lately and even the corporations no longer reject such 
endeavours point-blank. 


32328 Deminex in good hope. A survey of the part activities of 
the undertaking. Oe/; 16: No. 1, 5-8(Jan 1978). (In German). 

An interim report on the diverse activities conducted by 
Deminex shows that the company’s holdings in various concessions 
should provide a fairly sound basis for its future production of oil 
and natural gas. 


32329 Structure and cost analysis of the market for light heating 
oil, Schiffer, H.W. (Koeln Univ. (Germany,  F.R.). 
Energiewirtschaftliches Inst.). Oel; 16: No. 1, 16-20(Jan 1978). (In 
German). 

The article is a comparative study of the cost factors applica- 
ble to the storage and the export of light fuel oil, the most important 
— of the German petroleum market in terms of the quantities 
involv: 


32330 Technical and economic indices of utilization of Mangysh- 
lak oil at petroleum refineries of the Azerbaijan SSr. Alibekova, 
A.M.; Grigoryan, I.A.; Danel’yanets, A.K.; Rabinovich, I.A. (Azerb 
Inst of Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 5, 103-105(1978). (In Russian). 

The effect of the processing of Mangyshlak oil on the amount 
of capital investments, assortment of products, and their quality, as 
well as on the prime costs and profits, is considered. It is found that 
on the whole, replenishment of the raw material base thanks to 
Mangyshlak oil has been effective because, as a result, utilization of 
the production capacities of the technological installations has im- 

roved. Additional profits have been obtained thanks to an increase 
in output. Additional capital investments have been recovered 
within a short period of time (less than | year). 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 34776 


32331 Process and apparatus for separating light oil from a 
mixture comprising waste oil. Glassman, D.; Rabbits, M.T. (to United 
States Steel Corp.). US Patent 4,137,135. 30 Jan 1979. Filed date 21 
Apr 1976. 10p. 

The process of separating water and wash oil from a gaseous 
feed stream of water vapor, wash oil and light oil involves (a) 
directing the gaseous feed stream in an upward direction and in 
contact with a cooling solid surface such that a temperature gradient 
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of the gaseous stream is produced such that the temperature of the 
gaseous stream is highest at the bottom of the cooling solid surface 
such that gaseous components of the gaseous stream having the 
highest boiling temperature condense onto the lower portions of the 
cooling solid surface and wherein the lower boiling components of 
the gaseous stream condense onto the solid surface at high portions 
on the solid surface to thereby form a liquid film on the solid surface, 
which film then runs downward onto the lower portions of the solid 
surface to thereby inhibit deposits from adhering to there lower 
portions of the solid surface; (6) withdrawing a gaseous stream 
containing a major portion of light oil; and (c) withdrawing a liquid 
condensate which contains substantially all of the-wash oil and a 
major portion of the water originally present in the gaseous stream. 
Preferably, a portion of the high boiling components of the light oil 
is also condensed on the cooling solid surface and then removed 
from the gaseous stream as part of the liquid condensate. 


32332 Trapping fine fractions of aluminosilicate catalyst. Man- 
shilin, V.V.; Razumov, I.M.; Nemets, L.L.; S enko, I.A.; Yagu- 
dina, I.A.; Knyazev, V.S. (All-Union Sci-Res Inst for Pet Process, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3- 
4, 196-198(1978). 

This paper is concerned with the purification of gases from 
the regeneration process in catalytic cracking units, after cleanup in 
internal cyclones, still containing considerable amounts of catalyst 
dust, which is a source of atmospheric pollution and represents a loss 
of catalyst. The dust content of regenerator gases can be reduced by 
the installation of electrostatic precipitators or by the use of cyclones 
after the regenerator. The installation of electrostatic precipitators 
entails high capital and operating costs. Moreover, the regenerator 
gases must be cooled to 200-250$degree$C before they enter the 
precipitators. The installation of cyclones after the regenerator re- 
quires a complex piping system and considerable land area. In a 
semiworks catalytic cracking unit (feedstock capacity 50 metric sees 
per day), the authors have conducted a test on an external dust 
trapping vessel for the cleanup of regenerator gases. The 
size distribution of the catalyst in the regenerator is 
design of the external dust-trapping vessel is shown. In the 
regenerator gas temperature at the inlet to the vessel varied from 51 
to 540$degree$C. The gas volume was 1100-1485 m$sup 3$/h, 
dust content 0.4-1.6 g/m$sup 3$. Data on the particle size distribu- 
tion of the catalyst entering the vessel and of that trapped by the 
vessel are listed. The dispersity determinations were carried out by 
means of sedimentation analysis. Test data are presented and evaluat- 
ed. They have been used in design of external dust trapping units for 
commercial applications. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 32317, 34817 


32333 (AD-A—058782) Systems for arctic spill 
Volume I. Final report, August 1977—March 1978. Schultz, L.A.; 
Deslauriers, P.C.; DeBord, F.W.; Voelker, R.P. (Arctec, Inc., Co- 
lumbia, MD (USA)). Mar 1978. Contract DOT-CG-71343-A. 327p. 
This final report summarizes the work accomplished under 
the program entitled ‘Study to Define Arctic Pollution 
Systems and Develop Arctic Oil Pollution Response Project 
The objective of the program was to determine the most cost 
effective, environmentally compatible, and technically feasible Coast 
Guard arctic pollution response system that can be used in projected 
oil spill scenarios to recover and dispose of spilled oil. The optimum 
arctic pollution response system was determined by establishing the 
cost and effectiveness of response for sixteen oil spill response 
situations, and developing six alternative Coast Guard arctic pollu- 
tion response systems based on these situations. These six systems 
were developed with a recognition of three distinctly different types 
of operational requirements, those for thick stable ice, dynamic 
hummocky ice, and open water or light ice conditions. The optimum 
system was then identified as the result of a cost effectiveness 
analysis. The six arctic oil spill scenarios consisted of a gathering 
pipeline rupture in the nearshore Beaufort Sea, an oil well blowout 
from a very large reservoir in the nearshore Chukchi Sea, crude oil 
tanker casualties in Norton Sound and in the Navarin Basin region of 
the Bering Sea, an oil well blowout from an average sized reservoir 
in Bristol Bay, and a fuel oil spill resulting from the collision of a fuel 
oil barge in Unimak Pass. The optimum system provides for a 25% 
response level for the Norton Sound, Navarin Basin, Bristol Bay, 
and Unimak Pass scenarios, and a 50% response level for the 
Beaufort Sea and Chukchi Sea scenarios. 


32334 (AD-A—058783) Systems for arctic spill response. 
Volume II. Appendices. Final report, August 1977—March 1978, 
Schultz, L.A.; Deslauriers, P.C.; DeBord, F.W.; Voelker, R.P. 
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(Arctec, Inc., Columbia, MD (USA)). Mar 1978. Contract DOT- 
CG-71343-A. 138p. 
This final report summarizes the work accomplished under 
Phase I of the program entitled ‘Study to Define Arctic Pollution 
— Systems and Develop Arctic Oil Pollution Response Proj- 
ect ' The objective of Phase I of the program was to determine 
the most cost effective, environmentally compatible, and technically 
feasible Coast Guard arctic pollution response system that can be 
used in projected oil spill scenarios to recover and dispose of spilled 
oil. The optimum arctic pollution response system was determined 
by establi the cost and effectiveness of response for sixteen oil 
spill response situations, and developing six alternative Coast Guard 
arctic pollution response systems based on these situations. The 
optimum system was then identified as the result of a cost effective- 
ness analysis. The six arctic oil spill scenarios consisted of a gather- 
ing pipeline rupture in the nearshore Beaufort Sea, an oil well 
blowout from a very large reservoir in the nearshore Chukchi Sea, 
crude oil tanker casualties in Norton Sound and in the Navarin Basin 
region of the Berin; 8 Sea, an oil well blowout from an average sized 
reservoir in Bristol Bay, and a fuel oil spill resulting from the 
collision of a fuel oil barge in Unimak Pass. The optimum system 
rovides for a 25% response level for the Norton Sound, Navarin 
Bristol Bay, and Unimak Pass scenarios, and a 50% response 
level for the Beaufort Sea and Chukchi Sea scenarios. Modifications 
in the optimum system required to extend its capability to subarctic 
applications in the Great Lakes, the northern rivers, and the north- 
ern coastal region were also identified 


32335 (CONF-7805143—2) Enhanced oil recovery: potential en- 
vironmental reclamation problems and research needs. 
Haynes, R.J.; Hildebrand, S.G.; Millemann, R.E. (Oak Ridge Na- 
tional Lab., TN oe 1978. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AOl 

From 3. annual meeting Canadian Land Reclamation Assoc; 
Sudbury, Ontario, Canada (29 May 1978). 

Environmental damage in specific situations associated with 
enhanced oil recovery are examined. Discussions are included on 
land disturbance and associated erosion, sedimentation, and loss of 
biota; accidental spills of oil, brine, or other chemicals; deterioration 
of surface water quality; contamination of ground water aquifers, 
and; excessive air emissions. (JRD) 


32336 (DOE/EIS—0034) Strategic petroleum reserve: expansion 
final environmental im; 


en pact statement. 
(Departmen , Washington, DC (USA)). Jan 1979. 397p. 
Dep. NTIS, PC A17/MF AO1. 

The Department of Energy Administration proposes to im- 


sem the Strategic Petroleum Reserve, Title I, Part B of the 
gy Policy and Conservation Act of 1975 (P.L. 94-163). The 
= of the Reserve is to mitigate the economic impacts of any 
ture interruptions of petroleum imports. The impacts of storing 
one hundred fifty million barrels (MMB) of oil by 1978 and five 
hundred MMB by 1982 were addressed in the final programmatic 
EIS and the SPR Plan FEA/S-76/487)(Vol.1)) and (FEA/S-76/ 
be ps 2). oe is Po that the SPR be expanded to store a total 
of 1 supplement addresses the environmental im- 
pacts a this pt expansion. The most sensitive parameters 
appear to be water quality and geology. The adverse impacts that 
could result from the expanded program include the degradation of 
surface water quality from construction runoff, increased dred ging, 
and more frequent oil spills. In addition, brine disposal associated 
with solution mining ak it cavities will increase the salinity of the 
receiving waters, whether underground saline aquifers or small 
portions of the Gulf of Mexico. Changes in water quality will have a 
short-term impact on aquatic organisms in local areas. Use of large 
quantities of ground water for developing salt cavities could cause 
some surface subsidence over water storage ares, slow salt water 
encroachment, and movement of near-surface geologic faults. 


32337 (PB—283390) Ohmsett ‘high seas’ performance testing: 
age Aenea me Final report. Smith, G.F.; McCracken, 

W.E. (Mason and Hanger-Silas Mason Co., Inc., Leonardo, NJ 
~ May 1978. Contract EPA- 68-03-0490. 49p. NTIS PC A03/ 


ma MARCO Class V oil skimmer was tested at the U.S. 
Environmental Protection Agency's OHMSETT facility to deter- 
mine the device's ‘high seas’ performance characteristics. Perform- 
ance data was obtained for several simulated offshore wave condi- 
tions at various collection speeds. Skimmer efficiency was deter- 
mined at various belt speeds and induction pump rates in order to 
define optimum skimmer settings and to better define oil/water 
separator needs. 


32338 (PB—284737) Oil pollution control mechanisms - statutes 
(Mississippi-Alabama Sea Grant Consortium, Ocean 


} mar MS (USA); Mississippi Univ., ow (USA). Law 
ter). Apr 1978. 74p. NTIS A04/MF A 


ERA VOL. 4, NO. 12 


The purpose of this analysis is to provide a detailed picture of 
federal statutes and regulations, as well as case law, bearing on oil 
spill prevention and control. Emphasis has been placed on federal 
action occurring after a spill, although some effort is directed toward 
review of prevention statutes and regulations. In-depth consideration 
is given the control of oil pollution under the Federal Water Pollu- 
tion Control Act but this analysis also touches lightly upon acts that 
have a lesser effect on oil pollution control. These acts being: The 
Refuse Act; The Ports and Waterways Safety Act of 1972; The 
Outer Continental Shelf Lands Act; The Oil Pollution Act of 1961; 
The Deepwater Port Act of 1974, and The Fish and Wildlife 
Coordination Act. 


32339 (UT/CES-ES—1) Evaluation of the restrictiveness of 
Texas Air Control Board Regulation V on control of volatile organic 
compound emissions from petroleum storage and other facilities. 
Magee, M.L.; Cooper, H.B.H. Jr. (Texas Univ., Austin (USA). 
= for Energy Studies). Jun 1978. 143p. NTIS, PC A07/MF 
AOl. 


Texas Air Control Board Regulation V is the volatile organic 
compound control regulation for the State of Texas, and its primary 
purpose is to minimize the potential for formation of photochemical 
oxidants, or smog. Regulation V presently contains provisions for 
the control of volatile organic emissions from general storage, load- 
ing and unloading, water separation, waste gas disposal, storage of 
crude oil or condensate, and filling of gasoline storage vessels. A 
cost effectiveness study for control of emissions from crude oil 
storage tanks shows that a net annual savings is realized for most 
tanks because of the value of product recovered. In a comparative 
analysis of organic compound control regulations, Regulation V is 
found to impose control requirements of greater restrictiveness than 
most other states, and of variable restrictiveness compared with 
Federal reasonably available control technology (RACT) guidelines 
and Federal promulgations. The continued implementation of an 
oxidant control strategy for the State of Texas will require a rigor- 
ous, scientific approach to the gathering and evaluation of data if the 
goal of clean air is to be achieved through rational and reasonable 
means. 


32340 Oil detector. Brown, D.M.B. US Patent 4,137,495. 30 Jan 
1979. Priority date 27 Mar 1976, United Kingdom of Great Britain 
and Northern Ireland (UK). 4p. 

This invention is concerned with an oil detector comprising a 
pair of electrodes having therebetween a capillary channel of such a 
size that water and oil will be held therein by surface tension, and 
means for electrically connecting the electrodes to a measuring 
circuit. 


32341 Appartus and method for anayzing oil content of water. 
Malley, F.; Akers, R.F. (to Delray Electronics Inc.). US Patent 
4,137,494. 30 Jan 1979. Filed date 25 Feb 1977. 8p. 

There is disclosed an oil content analyzer device containing a 
degradable ion transport cell designed to present a changing internal 
impedance as a function of the oil content of water flowing thereth- 
rough. The cell is comprised of two electrodes made of dissimilar 
metallic compositions with a hydrocarbon-absorbing material sand- 
wiched therebetween, and housed in a container having openings to 
permit water flow therethrough. In operation, a sample of water is 
circulated through the degradable ion transport generating device 
with the result that the electrical output characteristics of the device 
change as a function of the amount of hydrocarbons absorbed in the 
membrane element, whereby an electrical signal is generated which 
is n= proportional to the oil content of the analyzed water 
sample. 


32342 Apparatus for detecting presence of oil in a body of water. 
Maham, R.M.; Beasley, M.D. (to Texaco Inc.). US Patent 4,131,773. 
26 Dec 1978. Filed date 25 May 1977. 4p. 

A simple apparatus is described for use in detecting the 
presence of oil in a body of water. It employs a floating structure 
which includes at least one pair of electrodes that are immersed in 
the water. At least one electrode is surrounded by an absorbent 
oleophilic material so that an electric measurement employing the 
electrodes will provide an indication of the presence of oil in the 
body of water. 


32343 Oil and its evolution after an accidental offshore spill: 1. 
Primary evolution. Bocard, C.; Gatellier, C.; Renault, Ph. (Inst Fr du 
Pet). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 33: No. 3, 349- 
366(1978). (In French with English abstract). 

This article reviews the information about the behavior of an 
oil cut during the first few days after an accidental offshore spill. 
This initial evolution occurs under the simultaneous influences of 
spreading, evaporation, dissolution, dispersion and sometimes sedi- 
mentation. Changes in the chemical composition of oil cuts are 
revealed by new physical properties which in turn influence the 
behavior of oil at sea. 32 refs. 
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32344 Hard aground: the story of the Argo Merchant oil spill. 
Winslow, R. New York, NY; W.W. Norton and Co., Inc. (1978). 
286p. $10.95. 

On December 15, 1976, the Argo Merchant, an aging Liber- 
ian tanker, went aground on a sandy shoal southeast of Nantucket 
Island with 7.6 million gallons of industrial heating oil aboard. So 
begins the story of the far ‘gest coastal oil spill in the U.S. history. 
This book focuses on the ctfort to save the crew and cargo of the 
Argo Merchant from the fifty-knot winds and towering seas of a 
North Atlantic gale. At the center of the story is the U.S. Coast 
Guard Atlantic Strike Team. Specially trained to fight oil spills, the 
team was lowered by helicopter to the pitching deck of the dead 
vessel. After six tense days, they had to admit defeat. The Argo 
Merchant could not be refloated, and the violent seas prevented off- 
loading the oil onto another vessel. Under the pounding of the 
waves, the Argo Merchant had begun to break up. This men-against- 
the-sea tale and documentary show how vulnerable the nation’s 
coastline is to oil spills. In this case, the entire cargo drifted out to 
sea, but next time we may not be so lucky. Every day, the United 
States imports the equivalent of more than forty Argo Merchants 
full of oil, much of it in outdated, marginally operated ships like the 
Argo Merchant itself. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 32338, 33716, 33727, 33754, 
33755, 33756, 33757, 33759 


32345 Resource taxation and government policies. Brown, R.D. 
(Price Waterhouse and Co, Toronto, Ont). J. Can. Pet. Technol; 17: 
No. 3, 87-92(Jul-Sep 1978). 

This article provides an abbreviated survey of the recent 
history of the taxation of oil and gas income in Canada, with 
particular emphasis on the more recent developments. A capsule 
summary of the provisions of our tax legislation affecting the oil and 
gas industry is provided, as well as some comment on the implica- 
tions of the present tax system. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 32317, 33744, 34196, 34197 


32346 (TID—29447) Rail movement data availability, Task No. 
1, Final report. (Ideamatics, Inc., Washington, DC (USA)). 8 Dec 
1978. Contract EI-78-C-01-6434. 72p. Dep. NTIS, PC A04/MF AO1. 

The Department of Energy's Non- wh me System collects 
data on petroleum and petroleum products shipped between Petro- 
leum Administration for Defense Districts (PADD’s) by carriers 
other than pipelines. Waterborne shipments are well covered in the 
system, but there are no rail or truck data except for PADD 5, and 
these data are not considered exremely reliable. report discusses 
all sources of rail movement data (and be cape y 4 truck movement 
data) which were found, assesses the quality of the data, and reports 
background information acquired in the course of the investigation. 
The report is the end result of an investigation into sources which 
might fulfull DOD's oe for data which track petroleum 
products from PADD of origin to PADD of destination and provide 
information about amounts carried and product characteristics. The 
origin/destination/amount data available are those of the Interstate 
Commerce Commission and the Department of Transportation. No 
other sources were discovered despite intensive investigation. 


32347 Methods of pipeline construction in arctic and subarctic 
regions, Gibson, M. US Patent 4,130,925. 26 Dec 1978. Filed date 21 
Apr 1977. 32p. 

Summer-constructed fabrication yards are spaced at intervals 
of 100 to 150 miles. Each fabrication yard comprises a group of 
summer-constructed buildings adapted for carrying out the steps in 
fabricating a pipe section, including quality control, X-ray, hydro- 
static testing, external coating, final inspection, and river coating and 
weighting, along with yard facilities for moving elongated pipe 
sections. In the winter following the summer in which each pipe 
section is fabricated, it is towed to its place of installation over a 
working snow pad or snow road following the pipeline right-of-way, 
for instance, by a pair of large tow tractors operating in tandem and 
provided with servo-controls by which one tow tractor operator in 
the front tractor can operate both tractors. Sensors mounted on or in 
the pipe section in the fabrication yard during summer are used to 
assure that while in transit the pipe section undergoes no bend less 
than its permissible roped radius of curvature. The forward end of 
the pipe section is mounted on a nose sled which also bears a 
compressor and air heater for maintaining an elevated temperature 
inside the hermetically sealed pipe section. When a pipe section is 
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being moved over a snow road, a number of sideboom pagar and 
collar cradles equipped with remotely controlled gripping 
means or brakes are used to prevent uphill or do runaway. 


32348 Development of a pipeline leak detector. Flournoy, N.E.; 
Schroeder, W.W. (Texaco Inc). J. Can. Pet. Technol.; 17: No. 3, 33- 
36(1978). 

The Texaco leak detector pig described here is designed to 
detect leaks in a pipeline by a e acoustic energy generated by 
escaping fluid. Fis instrument locates leaks by the on-board 
recording of odometer and acoustic data as a pipeline is surveyed 
ultrasonically. Advantages of the Texaco device over similar leak 
surveying tools are cited. Successful field tests have been conducted 
in Texas and Canada, and evaluation is continuing through routine 
testing. 


32349 Investigation of heat transfer between a petroleum product 
and vertical surfaces of tanks of oil tankers during 

under rolling conditions. Shcherbakov, A.Z.; Selivanov, N.V. (Astra- 
khan’ Technol Inst of Fish Ind, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 5, 41-45(1978). (In Russian). 

Differential equations of heat transfer between a liquid and 
vertical container surfaces during the rolling of the latter in accord- 
ance with a harmonic flow are considered. Using the methods of the 
theory of similarity, the main criteria are pve. bey to describe the 
process of heat transfer. As a result of an experimental investigation, 
a criterial equation is is obtained for the calculation of the heat 
transfer process permitting refinement of the method of calculation 
of heat ceo of the oil cargo to the environment. Utilization of this 
equation makes it possible to determine in a more reliable manner the 
surface of the heaters for sea-going oil tankers. 


32350 Application of a self-organizing model for hydraulic calcu- 
lation of gas and liquid flows in pipes. Gallyamov, A.K.; Shammazov, 
A.M.; Sakharova, L.A.; Yukin, A.F. (Ufa Pet Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 65-67(1978). (In Russian). 

Application of the method of group consideration of argu- 
ments for the determination of the pressure drop during the flow of 
gas and liquid mixtures along pipelines is investigated. As a result of 
ee of industrial experimental data, an equation is obtained 
or the pressure drop of optimal complexity. — of this 
method to obtain equations of principal ve ic characteristics 
with the aid of a small number of experimental data is recommended. 


32351 Reduction of hydrodynamic resistances in centrifugal 
pumps operating on low-concentration aqueous solutions of 

mide. Karaev, M.A.; Amirov, F.A. (Azerb Inst of Pet and Chem, Az 
SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 42-44(1978). (In 
Russian). 

Experimental investigations on the determination of hydro- 
dynamic losses in the centrifugal AR): 4K-6 operating on aqueous 
solutions of polyacrylamide ow that additions of PAA 
lower the power n to pn. Ba hydrodynamic resistances 
and friction of the wheel against the liquid. In the case of tion 
of the pump under optimal conditions, the power of hy ynamic 
resistances, for the number of revolutions n=980 rpm, decreases 
from 0.186 kW (17.2% of the power consumed) to 0.0805 kW 
(6.8%), and for n=740 rpm from 0.0720 kW (12.9%) to 0.0242 kW 
(4.4%). 10 refs. 


32352 Experimental investigation of the flow of liquid in a chan- 
nel with a movable wall, Lur’e, M.V.; Belousov, V.B.; Temchin, A.Z. 
(Moscow Inst of Petrochem and Gas Ind, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 57-60(1978). (In Russian). 

The flow of an incompressible liquid in a channel, a wall of 
which may move at a constant velocity, is considered. The relation 
between the pressure drop at the ends of such a channel and the 
discharge of a liquid at constant values of the velocity of the 
movable wall is studied. The results have been processed by intro- 
ducing a coefficient of proportionality between the pressure drop 
and velocity head depending on two Reynolds number, calculated 
according to the average velocity of the liquid in the channel and the 
velocity of the wall. 


PROPERTIES 


REFER ALSO TO CITATION(S) 32003, 32213, 32293, 32314, 
32315, 32393, 32394, 32448, 32449, 34315, 34558 


32353 (AD-A—058744) Performance of hot fuel in a single tube 
heat exchanger test rig. Final report. Delfosse, R.J. (Naval Air 
Propulsion Test Center, Trenton, NJ (USA). Propulsion Technolo; 
and Project Engineering Dept.). Aug 1978. 3lp. NTIS PC ‘A03/ME 
AO. 


A single tube heat ney test rig was utilized to establish 


the effects of fuel heating upon fuel degradation. Fuel degradation 
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fuel deposits within the heat 
in heat exchanger effec- 


ip 
ae ee 
er rig. 


32354 §(SAN—1809-11) Interfacial effects 
studies at 


residual oil 
ee eee 

iL (USA). Bee 1 ; Kovitz, A.A. (Northwestern Univ., Evanston, 
ae = 1978. Contract ET-78-S-03-1809. Op. Dep. NTIS, 


Crude - a solution interfaces were studied at 20°C. It 
was found that interfacial viscosities of crude oil-brine can be large 
and that the interfacial shear viscosities of octane-surfactant solution 
interfaces can be markedly different from those of crude oil-surfac- 
tant solution interfaces. This suggests that the concept of equivalent 
alkane carbon number does not extend in a simple mannner to other 
aspects of interfacial behavior. Results of measurements of interfacial 
onD) of crude oil-acqueous solution interfaces are tabulated. 


in the recovery of 
at Northwestern University. 
1978—November 30, 


32355 Fluorescence of petroleum fractions. Bonevski, R.; Weber, 
K. (Zagreb Univ. (Yugoslavia)). Erdoel Kohle, Erdgas, Petrochem. 
Brennst.-Chem.; 31: No. 8, 372(Aug 1978). (In German). 


32356 Effect of geochemical changes of crude oils on 
hev, B.A.; Vino 


, A.P. (Inst of Geol and Dev of Miner 
ti Gaza; No. 5, 44-51(May 1978). (In Russian). 


va, T.L.; 
USSR). 


rocks of Precaucasus have been studied. In 
considering the chemical transformations of crude oils, an evaluation 
of the effect of thermocatalytic and supergene changes on hydrocar- 
po ng ae ventees Suetene & iven and criteria for charac- 
validity of the established 

calterie by the ts of statistical processing. 


payee Geochemical conditions for of oils with differ- 
P.G. (All-Union 


ent sulfur contents (from isotope analysis). 
Pet Sci Inst of Geol Explor, USSR). Geol. Nett Gon: No. 5, 51- 


55(May 1978). (In Russian). 

The causes of existence of crude oils with different sulfur 
contents in nature are considered from the point of view of the 
isotopic composition of sulfur. It is suggested that sulfur content in 
crude oils depends mainly on the character of the initial organic 
substance. In addition, hydrochemical conditions and gas regime of 
ee Se ee SoS ee Sen Cay & te 
formation of high-sulfur-content crude oils) 


additives in motor oils. Jentsch, C. yy yt 
Luebeck (Germany, F.R.)). Chem. Unserer Zeit; 12: No. 2, 57- 
61978). (In German). 


Under the heading of quality demands made on motor oils, 
the article deals with viscosity and HD oils, so-called viscosity index 
(VI) improving agents, detergents, and dispersing agents, and addi- 
tive removal in used oils. 


32359 Change in alkalinity of motor oils —~ oxidation. Kich- 
kin, G.L.; Kleimenova, Z.A. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 271-275(1978). 

Among the quality indices of oils for modern diesel engines, 
one of the most important is the alkalinity (base number), as gov- 
- by the p of high-alkalinity detergent additives in the 
accumulate in the oil from the fuel combustion process (particularly 
with medium-sulfur fuels) and from oil oxidation. This paper pre- 
sents results of an investigation of changes in oil base number during 
oxidation under conditions such that there was no complicating 
effect from the accumulation of strong acids formed by fuel combus- 
tion. The objects selected for investigation were samples of commer- 
cially produced oils, differing among themselves in initial base 
number. The test oils were oxidized at a test temperature of 165°C, 


operation is the result of many factors 

ly. Some of these factors are: consumption 

the alkaline additive in couediing the acidic products accumu- 
lated in the oil Gi eciation und fod cantiention, dsceenpo- 
sition of alkaline itives at high temperatures, and interaction of 
alkaline additives with other additives present in the oil. 2 refs. 


32360 Effect of SgammaS$-irradiation on polymer-compounded 
mineral oil. Romantsev, N.F.; Gorbach, V.A.; Gar, P.P.; Shirokova, 
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G.B: Kozlova, A.S. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 1-2, 32-35(1978). 

The action of ionizing radiation on fluids used in hydraulic 
systems changes the physicochemical and service properties of these 
fluids. These fluids often consist of two principal components, a 
hydrocarbon base stock and a polymeric additive to thicken the oil; 
the radiation resistance of such fluids depends on the chemical 
structure of the compounds and the irradiation conditions. Experi- 
mental data are presented of research aimed at determining the 
influence of the nature of the polymeric additive and the radiation 
conditions on the radiochemical resistance of hydraulic fluids. The 
researchers investigated the effects of $gamma$-irradiation on solu- 
tions of low-molecular-weight samples of a polymethacrylate in a 
low-viscosity petroleum oil base stock. The blends were irradiated at 
temperatures of 90$degree$ and 120$degree$C in open glass ampuls, 
with a $sup 60$Co $gamma$-source. The dose rate was 400 rd/sec. 
The irradiated samples were tested by conventional methods to 
determine the viscosity, acid number, density, and refractive index. 
It is shown that, in hydrocarbon fluids containing polymethacrylate 
thickening agents, significant radiochemical conversions take place, 
mainly because of polymer degradation. The polymer properties and 
the irradiation conditions have a major influence on the degree to 
which these changes take place. 4 refs. 


Analytical representation of distribution coefficients of n- 
paraffins in the regions of retrograde phenomena. Glybin, V.I1.; 
Khmara, Yu.I.; Tsaturyants, A.B. (Kiev Technol Inst of Light Ind, 
Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 49-53(1978). 
(In Russian). 

A method of determination of the distribution coefficients of 
n-paraffins C;-Cio in retrograde regions up to the critical point (with 
the accuracy of up 10%) is proposed. An analytical description of 
the isobaric inversion of the values of the distribution coefficients at 
low pressures-known from experiments is given. The ideal solubility 
at low pressures coinciding within a wide range of temperatures 
with experimental data is described. 13 refs. 


32362 Heat transfer under pulsation conditions and at supercriti- 
cal pressure. Mamedov, A.M.; Kalbaliev, F.1.; Isaev, G.I. (Azerb 
Inst of Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 4, 54-56(1978). (In Russian). 

Results of experimental investigations of heat transfer to a 
turbulent stream of benzene at p>p/sub cr/; t(liquid) <t/sub h.t.// 
less than equivalent to/t(wall) are presented. It is found that, under 
these conditions, heat transfer is accompanied by fluctuations of the 
pressure of the liquid and of the wall temperature. The appearance 
of the pulsations of pressure and wall temperature always takes 
places at t/sub c//greater than equivalent to/ t/sub k.t./. 


32363 Interpretation of measurement data in evaporographic 
automatic analysis of substances. Ilyasov, L.V. (Azerb Inst of Pet and 
Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 65- 
71(1978). (In Russian). 

Informational capabilities of the evaporographic method of 
analysis of substances and problems of interpretation of measurement 
information obtained in the course of evaporographic automatic 
analysis of substances are theoretically investigated. Application of 
different combinations of gas detectors for evaporographic automat- 
ic analysis is considered. 

32364 Oils for mist ey of industrial equipment (review). 
Ivankina, E.B.; La Karpova, G.A.; Dzintars, P.A.; 
Bardin, V.P. (All- nion soi Res Inst for Pet Process, Kuibyshev 
Branch, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
14: No. Ts 59-62(1978). 

per is concerned with the use of oil mist lubrication 
for industri equipment which has a direct bearing on chemmotolo- 
gical aha in the industry, since it opens up the possibility of 
increasing the efficiency of lubrication of frictional components with 
a simultaneous curtailment of consumption of high-quality additive 
oils. Mist lubrication is age yee by dispersal of the oil in a mist 
generator at the expense of the energy of compressed air, so as to 
obtain micron-size particles. The mist is transported through piping, 
ahead of which nipple-reclassifiers are used to create phase-separa- 
tion conditions for maximum precipitation of the oil on the lubricat- 
ed surface. In accordance with the conditions of application, the 
following requirements are imposed on oils used for mist lubrication: 
susceptibility to dispersal into particles of optimal size; good ther- 
mal-oxidative stability, viscosity-temperature properties, corrosion 
inhibition, antifoaming particles, and load-carrying and antiwear 
properties, all of these susceptible to improvement by suitable addi- 
tives and low toxicity. With the aim of improving the efficiency of 
oil mist formation and reducing losses from the formation of finely 
dispersed, unprecipitated oil mist, various polymeric additives have 
been proposed. Data are tabulated on the influence of polymeric 
additive type and concentration on the quantity of oil mist precipitat- 
ed in the frictional component. 16 refs. 
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32365 Determination of vanadyl porphyrin complexes in crude 
oils by esr method. Nasirov, R.; Solodovnikov, S.P.; Urazgaliev, B.U. 
(Acad of Sci of the Kaz SSR, Inst of Chem of pet and Nat Salts). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 1-2, 68- 
70(1978). 

It has been previously established the relationship between 
vanadium and pene ma Samp in crude oils. Procedural details are given 
along with ESR spectrum of vanadyl porphyrin complexes of Kar- 
azhanbas crude at room temperaure. Analytical results for crude oil 
tested are tabulated. It is demonstrated that this method of analysis is 
faster and less laborious than the spectrophotometric method of 
determination of vanadium porphyrin concentration. 10 refs. 


32366 Evaluation of aie aga Bye sone! of .omn oils 
(review). Vipper, A.B.; Nepogod’ev Bauman, V.N. Chem. 
Technol. Fuels ¢ Oils (USSR) (Engl. Tansi): 14: No. 1- 2, 71-73(1978). 

When internal combustion engines are started at low ambient 
air temperatures, the feed of engine oil to the rubbing parts is 
hindered; the oil pump has difficulty in picking up the thickened or 
solidified oil, and air may be sucked into the lubricating system. If 
the quantity of oil reaching the bearings, valve-drive mechanism, 
and other parts is inadequate, these parts may show increased wear; 
and, in certain cases, the engine may fail entirely. In view of this 
situation, the study of the low-temperature pumpability of engine oils 
is currently a matter of great importance. This paper presents a brief 
a of recent non-Soviet research on engine oil pumpability. 14 
refs. 


32367 Structural features of high-purity naphthenic/paraffinic 
hydrocarbons recovered from various crude oils. Khramtsova, L.P.; 
Detusheva, E.P.; Siryuk, A.G.; Brodskii, E.S. Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 14: No. 1-2, 79-81(1978). 

This paper is concerned with the effect of raw materials 
(crude oils) on properties and degree of purity of white mineral oils 
produced from them. In the reported experiments, the starting 
materials were oils from high-wax, low-sulfur Uzen’ crude and a 
medium-wax, medium-sulfur crude (mixed West Siberian crudes). 
Narrow fractions of na hthenic/paraffinic hydrocarbons with simi- 
lar solid points and saineuler weights were obtained by chromato- 





eg separation on silica gel, starting with low-viscosity oil cuts 
rom these waxy crudes. Experimental data are tabulated and dis- 
cussed. It is demonstrated that it is more difficult to remove traces of 
aromatic hydrocarbons and sulfur compounds when the naphthenic/ 


paraffinic hydrocarbons are derived from medium-sulfur crudes. The 
resence of these materials has a considerable adverse affect on the 
ight stability of the naphthenic/paraffinic hydrocarbons. 2 refs. 


32368 Characteristics of crude oils from Mg nos field of the 
Ukrainian SSR. Sabirova, G.V.; Bondar, A.E.; Bryanskaya, E.K.; 
Porybkina, S.T. Chem. Technol. Fuels Oils (USSR) (Engl. Transl): 
14: No. 3-4, 161-164(1978). 

In this article the authors present results from a study of 
crude oils from the Chizhevsk field, taken from deposits of the 
Vizeisk stage of the lower Carboniferous. The physicochemical 
characteristics of these crude oils are tabulated. Other tabulated data 
include--hydrocarbon group composition of naphtha cuts; character- 
istics of 50$degree$C cuts; characteristics of kerosine and diesel fuel 
cuts; and lube oil base stocks. 


32369 Resins and asphaltenes in severely oxidized oils. Sirenko, 
T.M.; Lebedevskaya, V.G.; Brodskii, E.S.; Trofimov, G.A.; Talis- 
man, E.L. (All-Union Sci-Res Inst for Pet Process, Elektrogorsk 
Branch, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
14: No. 3-4, 168-171(1978). 

Changes in service properties due to the aging of motor oils 
are related to the accumulation of oxidation products. In the deep 
stages of oxidation, these products consist mainly of resinous and 
asphaltenic compounds. The composition and properties of the prod- 
ucts from severe oxidation of motor oils represent a major factor in 
determining the properties of the oil after long-term operation. This 
paper presents results from an investigation of the resinous and 
asphaltenic products from DS-11 oil without additive and with 1.2% 
DF-11 additive [zinc dialkylphenyldithiophosphate] after testing for 
thermal-oxidative stability at 16SSdegreesC C in the presence of steel 
and copper springs, with oxygen passed through the oil over a 20-h 
or 50-h period. For comparison, data are presented on the composi- 
tion and structure of the original resins present in the DS-11 oil 
before oxidation. Oxidation products were characterized by IR 
spectroscopy. Results are tabulated, plotted and evaluated. 8 refs. 


32370 Production of high V.I. low-pour lube oils from products 
obtained in decomposition of synthetic ethylene/propylene copolymer. 
Kuliev, R.Sh.; Seidov, N.I.; Abasova, T.M.; Gasanova, R.Z.; 
Abasov, A.I.; Mustafaev, A.M. (Acad of Sci of the Az SSR, Inst of 
Petrochem Process). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 172-176(1978). 

Scientific polyolefin oils have certain advantages over other 
types of synthetic oils. The polyolefin oils have a wide range of 
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viscosities (1-470 cSt) and low solid P won Ava (-50 to -68$degree$C). 
Polyolefin oils can be obtained either lymerization and 
copolymerization of olefins or by by cracking hed -molecular-weight 
products of copolymerization. ped ws per presents results of a re- 
search program aimed at the dev ent of a method for the 

roduction of lube oils on the basis of a synthetic pose pi 

ene copolymer (SKEP). For this work the researchers used les 
of copolymers obtained in a catalytic system consisting of vanadium 
triacetylacetonate, diisobutylaluminum chloride, trichlorohydroxy 
vanadate, and diethylaluminum chloride. The samples of SKEP 
consisted of 25-75% propylene and the remainder ethylene. Exten- 
sive experimental data are tabulated, plotted and evaluated. The 
reported studies have demonstrated the ee producing es 
V.L, low-pour oils from products obtained in decomposition o' 
SKEP materials with various contents Regd ylene. It is aso 

ible to obtain special-purpose low-po ormer, motor. 

igh-V.I. oils by blendin; iB the high-V. Pe competes from the SKEP 

with petroleum oils. 4 refs 


32371 Characteristics of low-molecular-weight polybutenes pro- 
duced by different manufacturing methods. Rogov, S.A.; Verbitskii, 
B.G.; Kirichenko, L.N.; Siryuk, A.G.; Bulgakova, R.A. (All-Union 
Sci-Res Inst for Pet Process, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 14: No. 3-4, 176-179(1978). 

Low-molecular-weight polymers of unsaturated C$sub 4$ hy- 
drocarbons are being used widely today in the synthesis of lube oil 
additives. It has been established that the physicochemical properties 
of the additives obtained from these polybutenes are determined not 
only by the nature of the functional groups, but also by the length of 
the macromolecules, the degree of branchi ning. and the position of the 
double bonds in the polybutene chain. This paper presents results 
from a study of the physicochemical and s properties of 
low-molecular-weight polybutenes obtained by or —- 
This study included laboratory and commercial samples yt yk 
obtained both by the polymerization of petroleum hydro- 
carbon fractions and by vacuum tion of polymers having 
higher molecular weights. The physicochemical = perties of the 
low-molecular-weight polybutenes are tabulated. Tabulated experi- 
— data are evaluated in terms of practical recommendations. 8 
refs, 


32372 Use of active experiment in selecting optimal concentra- 
tions of additives in hydraulic fluids. Kalinina, E.V.; Shirokova, G.B.; 
Kuznetsova, E.V.; Estrina, T.M. (Moscow Inst of the Petrochem 
and Gas Ind, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 183-185(1978). 

Hydraulic fluid base stocks obtained from high-V.I. mineral 
oils are generally inadequate in oxidation resistance, corrosion prop- 
erties, and antiwear properties. These deficiencies can be corrected 
by the introduction of appropriate additives. The additives must be 
compatible with the base stock, with the other additives, and with 
the hydraulic system components. In this paper results are eo gom 
which have been obtained through the use of mathematically de- 
signed experiments to select the optimal combination of additives 
and the optimal concentrations of each additive in the development 
of a working fluid for hydraulic systems. The base stock pe wdc on in this 
study was a highly treated mineral oil thickened with a 
crylate additive. The additive package used in this po! 
pounded base stock consisted of antioxidant, entootiein aren 
antiwear additives. On the assumption that the properties of the final 
product will depend to a greater degree on the combination of 
additives (i.c., on the compatibility) than on the concentrations of 
each additive, the work was divided into two stages. In the first 
stage, the best combination of additives was selected, on the basis of 
concentrations commonly used; in the second optimal concen- 
trations of each additive were established for this best additive 
package. Experimental data are presented and discussed in terms of 
recommendations for practice. The following concentrations of addi- 
tives are suggested--antioxidant 0.4-0.5%, antiwear additive 0.5- 
1.5%, and corrosion inhibitor 0.1%. 2 refs. 


32373 Sodium chloride as a stabilizer for leaded during 
storage. Azev, V.S.; Gureev, A.A.; Kuznetsova, L.N. Chem. Tech- 
nol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 209-211(1978). 
This paper is concerned with storage of gasoline in the 
underground reservoirs created in rock-salt deposits (previous salt 
mines). The temperature conditions in the storage of leaded gasolines 
in underground cavities in rock-salt deposits may be considerably 
more severe than the conditions in aboveground storage in the 
southern regions. Hence, in order to determine the feasibility of 
using such capacity for long-term storage of leaded gasolines, the 
influence of rock salt on the chemical sta! ility of these gasolines has 
been studied in more detail. Results are presented of a study of the 
influence of rock salt on the chemical stability of leaded — 
during storage under more severe temperature conditions. Fi 
shows the — in existent gum content and acidity of = ‘93 
automotive gasoline during storage in glass bottles containing rock 
salt (50 g/liter, grain size 0.5-1.0 mm) and in bottles without rock 
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a thermostat at 50$degreeSC. It is seen from these data that 

ili leaded line in contact with rock salt is 

than in the control samples without salt. The 

gasoline stored with rock salt at SO$degree$C 

over an eight-month period, whereas the control 

from 0.77 to 0.12 . This stabilizing effect of 

to leaded gasolines was further checked in the 

position of TEL during the storage of AI-93 and B-91/115 

gasolines in glass flasks exposed to the light, with and without rock 
salt. These data are presented in Table 1. 6 refs. 


32374 Influence of motor-oil water content on service properties. 
Somov, V.A.; Tochil’nikov, D.G.; Shepel’skii, Yu.L.; Benua, G.F. 
rire aan Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 211- 


disel engine tends to increase the corrosive wear of the “piston ring/ 
cylinder liner” pair, and leads to sludge formation under low- 
temperature conditions. This paper presents results from a study of 
how the presence of water in oil affects the alkalinity and antiwear 
properties of the oil. Oils at the time they are put into service in 
diesels may already contain considerable amounts of water. Water 
contamination occurrs during long-term storage in warehouses, fuel 
and oil depots, etc. In such instances, the relationship between the 
oil’s water content and its alkalinity is of primary importance to 
diesel engine endurance. It is demonstrated that contamination with 
water leads to a more severe drop in the alkalinity of motor oils 
during operation in a diesel that has not been warmed up adequately, 
this drop being proportional to the content of water in the oil. While 
the diesel is operating, the water present in the oil is being vaporized. 
The rate of water vaporization from a diesel crankcase is proportion- 
al to the content of water in the oil. With a constant rate of water 
entry into the oil, such as may occur with defects in the cooling 
system, the water contamination process stabilizes at a certain level 
tt depends on the rate of water entry. 2 refs. 


32375 Compatibility of additives of different functional types in 

oils. Serov, V.A.; Malinovskii, G.T.; Temnenko, V.P.; 
Ostapenko, V.A.; Berdichevskii, E.G. (All-Union Sci-Res, Des, and 
Constr Inst of the Pet Refin and Petrochem Ind, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 14: No. 3-4, 214- 
216(1978). 

In connection with the diversity of requirements and applica- 
tion conditions, most modern oils for metal cutting contain not only 
the primary extreme-pressure additives, but also additives to im- 
prove friction, wear, lubricity, corrosion inhibition, and certain other 
— These additives may be polar substances, vegetable oils, 

fats, fatty acids, fatty acid salts, amines, etc. This paper is concerned 
with the influence of polar additives on the effectiveness of extreme- 
pressure additives. In the reported experiment, the authors used as 
extreme-pressure additives certain compounds that are most charac- 
teristic of this class: dibenzyl disulfide (m.p. 70$degree$C, sulfur 
content 25.3%), sulfurized sperm oil (sulfur content 13.2%), sulfur- 
ized polyisobutylene (total sulfur content 41.5%, active sulfur 17%), 
= sulfur (sulfur content 99.7%), chlorinated paraffin wax 
(chlorine content 47%), and trichloroethylene (chlorine content 
80%). As the polar additives in this work, there were used ra 
oil, oleic acid, methyl oleate, oleylsarcosine, C$sub 16$-C$sub 18$ 
primary fatty amines, a barium petroleum sulfonate, and phospha- 
tides from sunflower oil. The base stock was a mineral oil, Grade 
AU spindle oil (viscosity 12.8 cSt at 50$degree$C, sulfur content 
0.16%, C$sub P-N$ 77.2%, C$sub A$ 22.2%). Experimental data are 
ted which show that, in the development of effective metal- 
cutting oils on the basis of extreme-pressure additives, each specific 
case must be examined for compatibility of the extreme-pressure 
—s — the polar additives that are frequently added to such 
. 4 refs. 


32376 Estimation of service life for mt-16p oil in transmission 
units of four-axle tractors. Zaskal’ko, P.P.; Terekhov, A.S.; Nekra- 
sov, V.I.; Kosov, V.P. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 217-220(1978). 
General considerations related to change of lubricating oil in 
transmissions of automobiles in general and of motor trucks in 
icular are followed by a description of an experimental program 
in which the influence of oil operating time on the properties of oils 
in MAZ-537 transmission units was evaluated on the bais of results 
from tractor service tests. These studies were carried out under 
various climatic conditions, including the conditions encountered in 
a hot climate and in a very dry and hot climate, with the air 
temperature as high as 42$degree$C. It was established that the most 
highly stressed coaponents in the transmissions are the second axle 
and the transfer case, where the oil temperature exceeded 
160$degree$C. Curves for the distribution of oil operating time in 
these components is considerably higher than in conventional auto- 
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motive transmissions. Consequently, the operating conditions of the 
oil in these components are more highly stressed. Experimental data 
are presented which show that the service life for oils in MAZ-537 
tractor transmission units (6,000 km in hot climates and 12,000 km 
under normal service conditions) are unduly low, and can be ex- 
tended to at least 24,000 km. It is also demonstrated that the service 
life of oils can be extended considerably if the level of working 
temperatures in the transmission units can be reduced. There is an 
obvious need for prediciton of the temperature conditions in various 
components of transmissions, over a wide range of climatic condi- 
tions and vehicle operating conditions. 7 refs. 


32377 Oxidation products in fuels obtained by hydrogenation 
processes. Slitikova, V.M.; Englin, B.A.; Radchenko, E.D.; 
Kir’yanova, A.A. (All-Union Sci-Res Inst for Pet Process, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 249- 
255(1978). 

It is well known that jet fuels, particularly those obtained by 
hydrogenation processes, may be oxidized during long-term storage 
and during use in aircraft. Hence there is obvious interest in investi- 
gation of the factors involved in the oxidation of hydrogen-proc- 
essed jet fuels. One of the criteria that can be used to judge the 
degree of fuel oxidation is the fuel acidity. In the reported study, the 
relationship among the quantities of hydroperoxides and neutral and 
acidic products formed upon oxidation was investigated. In experi- 
ments, fuels were oxidzed in 12 heating cycles at temperatures of 100 
and 120$degree$C (6 h to each cycle), and also by long-term storage 
of fuel samples in a thermostat at 60$degree$C. After fuel heating 
cycle, the fuel was analyzed iodometrically for hydroperoxide con- 
tent, and the optical density was determined in an FEK-56 photo- 
electric colorimeter. Also, the acidity was determined after the Sth, 
8th, and 12th heating cycles. Extensive experimental data are tabu- 
lated, plotted, and evaluated. It is demonstrated that the formation of 
acidic — even at relatively low temperatures (60$degree$C), 
takes p! after considerable amounts of hydroperoxides and prima- 
ry aang products from the hydroperoxides (neu com- 
pounds) have already accumulated in the fuel, and that these 
amounts of hydroperoxides and neutral decomposition products can 
_ very adverse effects on the service properties of jet fuels. 12 
refs. 


32378 Influence of antioxidant additive exhaustion on thermal- 
oxidative stability of lubricating oils. Mikheichev, P.A.; Chernova, 
K.S.; Ionova, L.L. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
14: No. 3-4, 262-265(1978). 

In the reported experiments, the authors have investigated the 
exhaustion of additives in the laboratory oxidation of oils in the bulk 
in accordance with a modified GOST 981--55 procedure, in an EU 
AI-20PT test stand, in engine test stands, and under actual service 
conditions. The exhaustion of antioxidants of the phenolic and amine 
types was investigated in a low-viscosity aviation oil, in a synthetic 
hydrocarbon base stock, in a light oil blend, and in a thickened 
[polymer-compounded] oil. The thermal-oxidative stability of the 
oils was rated on the basis of the increase in acid number, the amount 
of sludge, and the depletion of additives. The additive depletion 
(exhaustion) was determined by thin-layer chromatography. It is 
demonstrated by laboratory data that the rate of exhaustion of the 
phenolic and amine-type additives in the 150-175$degree$C tempera- 
ture interval is highly dependent on the thermal-oxidative stability of 
the oil base stock; i.e., the higher the thermal oxidative stability of 
the base oil, the lower the rate of additive exhaustion. When the 
temperature is increased to 200$degree$C, the additive exhaustion 
rates are much higher and are then practically independent of the 
thermal-oxidative stability of the oil base stock; these exhaustion 
rates are so high that the additives do not give effective protection of 
the base stock. The laboratory results show good agreement with 
data obtained on the same oils in engines. In the future, therefore, 
one can use the thermal-oxidative stability (together with the other 
quality indices defining the service properties of an oil) to select the 
optimal grade of oil for an engine and to predict the oil operating life 
in various engines on the basis of the temperature conditions. 


32379 Set of qualification test methods for rating oils for aviation 
gas-turbine engines. Novosartov, G.T.; Krein, S.E.; Vilenkin, A.V.; 
Krylova, G.I. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: 
No. 3-4, 265-268(1978). 

Before a newly developed lubricating oil for aviation gas- 
turbine engines is approved for service, it must be subjected to long- 
term, detailed testing. This testing includes numerous and diverse 
laboratory studies, long-term test-stand evaluations, monitored flight 
tests, and finally in-service tests. However, when the oil is actually 
put into service, it is often necessary to make certain changes in its 
composition or in the raw material from which it is produced, so 
that more test-stand and service testing programs must be performed 
on this oil. Hence, it is extremely important to develop a set of 
qualification test methods, i.e., a full-fledged system of laboratory 
methods for investigating oil service properties, that can be used as a 
basis for deciding whether the oil shall be approved for service in 
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aviation gas-turbine engines, without conducting long-term tests. As 
a result of a careful and thorough analysis of laboratory and labora- 
tory-stand methods for rating the physicochemical and service prop- 
erties of oils, a selection has been made of the methods giving the 
most reliable rating of oil quality indices, coinciding with the ratings 
given for these properties by tests in full-scale aviation gs-turbine 
engines. These methods have been used as the basis for a set of 
qualification test methods to be used on oils for aviation gas-turbine 
engines. This paper reviews this set of testing procedures used in the 
Russian aviation. 


32380 Certain problems in the chemmotology of automotive 
brake fluids. Bratkov, A.A.; Pozhidaev, V.A.; Manusadzhyants, O.I. 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 269- 
271(1978). 

This paper discusses chemistry, property, performance, and 
testing of hydraulic fluids used in brake systems of both passenger 
cars and trucks in U.S.S.R. Currently, the problem of supplying 
high-quality brake fluids for automotive transport operations is being 
resolved by the formulation of three grades of compatible brake 
fluids, for the following regions: (1) the North (with fluid viscosity 
no higher than 1500 cSt at -55$degree$C); (2) moderate climates 
(with fluid boiling point no lower than 190$degree$C and fluid 
viscosity no higher than 1500 cSt at -40$degree$C; and (3) hot 
climates and mountainous areas (with fluid boiling point no lower 
than 260$degree$C). The development of highly effective brake 
fluids is closely related to the development of high-quality rubbers 
for the seal rings in brake cylinders. Experience has shown that these 
rubber rings are the least reliable parts in the hydraulic system of the 
brakes. Reliable and smooth operation of hydraulic brakes depends 
to a great extent on the brake-cylinder design. Service tests on brake 
fluids have shown that wear of the brake cylinder assemblies, 
particularly the aluminum pistons, is considerably greater in the 
southern districts of the country than in the north. 5 refs. 


32381 Engine method for evaluation of antiicing properties of 
gasolines and additives. Emel'yanov, V.E.; Kyuregyan, S.K. (All- 
Union Sci-Res Inst for Pet Process, USSR). Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 14: No. 3-4, 276-278(1978). 

Carburetor icing problems are intensified by the use of auto- 
motive gasolines with hig her front-end volatility, by the use of 
forced crankcase ence Ss systems in engines, and by engine 
operation at high idling speeds. This phenomenon can be combated 
most effectively by the use of antiicing additives in the automotive 
gasolines. Two types of antiicing additives are now in use: freeze- 
a depressants and surfactants. In the first class of additive one 
inds iow-molecular-weight alcohols such as methanol and isopro- 
panol, cellosolve, methyl Cellosolve, and other more effective com- 
pounds such as dimethylformamide, dipropylene glycol, and hexy- 
lene glycol. As additives of the surface-active type we may class 
alkyl phosphates neutralized with amines, ethoxylated and propoxy- 
lated alcohols and phenols, and a number of nitrogen-containing 
compounds such as monoamines, diamines, amides, and imidazolines. 
This paper describes test methods for evaluating the antiicing effi- 
ciency of additives in gasoline, with particular attention to the one- 
cylinder engine method. The results from evaluations of the antiicing 
properties of commercial gasolines with and without additives are 
presented. It is shown that the commercial gasolines differ substan- 
tially in antiicing properties. 3 refs. 


32382 Investigation of high-temperature properties of aviation 
oils. Nikonorov, E.; Nazarova, T.I.; Komissarova, T.M.; Turskii, 
Yu.I.; Karlina, L.P.; Orlova, N.M. Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 14: No. 3-4, 279-280(1978). 

Modern engines and mechanisms require oils meeting severe 
requirements on a number of service properties (thermal and ther- 
mal-oxidative stability, anticorrosion properties, lubricity, viscosity- 
temperature properties, etc.). One of the most important service 
indices of aviation oils is their resistance to oxidation at high tem- 
peratures. In this article the authors present results from a study of 
the high-temperature properties of the commercially produced avi- 
ation oil MN-7.5 and the experimental oil MN-7.5u. The latter oil 
represents an improvement in thermal-oxidative stability through the 
use of a combination of additives having a synergistic effect. In the 
oil oxidation in accordance with the GOST 981--75 method, a 
sample of the oil (30 g) was oxidized in a VTI apparatus at 
150$degree$C in the presence of copper and iron balls as catalysts, 
with an air feed rate of 3 liters/h. Test data are tabulated which 
show that the MN-7.5u oil forms less deposits (19 g) by a factor of 
2.5 in comparison with the commercial MN-7.5 oil (45 g). 


32383 Evaluation of motor oil service properties on the basis of 
laboratory/road tests. Manusadzhyants, O.I. (State Sci-Res Inst of 
Automot Transp, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 286-289(1978). 

Discovery of the mechanism of additive action and the selec- 
tion of the most effective detergent/dispersant additives represent 
the most important results from theoretical and experimental studies 
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in the field of quality «wee for the oils currently being used 
in automotive engines. Meanwhile, insufficient attention has been 
given to theoretical and experimental justification for the use of oils 
with different additives in engines —s at various stress levels, 
or to determining the influence of the oils on improvements in 
operating reliability of engines. It is well known that the most 
thorough evaluation of the service properties of motor oils as related 
to the vehicle and engine can be obtained only by service tests in 
engines under the actual vehicle operating conditions. However, in- 
service testing is very time-consuming and involves major material 
costs. This paper describes a laboratory/road test method dev 

in U.S.S.R., which enables the service properties of lubricati = 
to be evaluated in comparatively short runs of the au 
experiments, this procedure has been applied to the testing Of Aan 
samples of motor oils with different additives. The service 

of the oils in relation to the equipment were evaluated on the basis of 
changes in oil physicochemical quality indices, wear of the engine 
parts, the dynamics of change in contaminant particle size, fouling of 
the engine parts by deposits, and the quantity of deposits accumulat- 
ed in the oil filters. These test results are plotted, tabulated and 
discussed. 6 refs. 


32384 Evaluation of life of rolling-contact bearings using synthet- 
ic oils. Gutenev, B.S.; Vilenkin, A.V.; Gorodetskii, V.N.; Bezsonov, 
A.N. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: No. 3-4, 
292-293(1978). 

The rolling-contact bearings that are used in aviation gas- 
turbine engines have a reserve operating life that generally exceeds 
the time-between-overhauls for the engine. However, as 
experience is accumulated on a given engine model, the time- 
between-overhauls is extended, becoming commensurate with the 
ultimate calculated life of the bearings. In this situation, the time- 
between-overhauls for the engine can be increased by increasing the 
reserve operating life of the bearings through an appropriate and 
intelligent selection of the oil being used. In application to mineral 
oils for gas-turbine engines, a rolling-contact bearing test stand does 
provide this possibility of oil selection. In the reported experiments, 
the conventional test stand used to rate mineral oils has been 
modified for use with synthetic oils. Since synthetic oils operate at 
higher temperatures, a heating units was added to the test stand to 
heat the oil before it enters the test bearing, and a cooler was 
installed to cool the oil before it enters the oil pump and the working 
(support) bearings. Particular attention was given to defining the 
precision of determination of the index characterizing the reserve life 
of a bearing when operating on the test oil. Test data are tabulated 
and evaluated. The reported studies have demonstrated the feasibil- 
ity of using a test oe with the USM-1 test stand for qualifica- 
tion monitorin he quality of newly developed and commercially 
produced oils for aircraft gas-turbine engines, and also in conducting 
research directed toward the development of oil formulations to 
maximize the operating life of bearings. 4 refs. 


32385 Universal engine/transmission tractor oils. Vipper, A.B.; 
Kozhekin, A.V.; Elagin, D.I.; Gaisner, D.A. Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 14: No. 3-4, 294-295(1978). 

This paper first reviews certain properties of non-Russian 

universal engine/transmission tractor oils and the additives used in 
these lubricants and then describes new grades of oils, devel in 
the Soviet Union named “Super Tractor Oils, Universal” ( 
The typical feature of the STOU oils is their improved detergency/ 
dispersancy and frictional Bes These oils can be used in 
supercharged diesels and in modern high-performance auto- 
motive gasoline engines. For operation in mechanical transmissions 
(gearboxes, driving axles), the STOU oils manifest qualities that are 
characteristic of transmission oils, meeting the requirements of MIL- 
L-2105; moreover, the use of these oils in hydromechanical transmis- 
sions provides operation without vibration, slipping, or seizure of the 
clutch plates. Test data are presented which demonstrate the feasibil- 
ity of selecting an oil base stock, a polymeric V.I. improver, and an 
additive package so as to formulate a single combined grade of 
universal engine/transmission tractor oil that has a high level of 
service properties and is suitable for operation in the engine and 
mechanical or hydromechanical transmission. 6 refs. 


32386 Correlation analysis of results from laboratory evaluation 
of motor oil service properties. Arabyan, S.G.; Vipper, A.B.; Yakovi- 
shina, M.M.; Belyanchikov, G.P.; Minin, E.G. (Automob and Trac- 
tor Sci-Res Inst, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 3-4, 296-298(1978). 

The preliminary selection of an additive package in the devel- 
opment of experimental types of motor oils is generally conducted 
by means of laboratory test methods, in order to obtain a rapid 
determination of oil service properties while using a relatively small 
quantity of oil. The choice of methods of analysis is determined 
largely by the reliability of results and the degree to which the 
laboratory data will correlate with engine test data on the same 
additive oils. This paper presents results obtained in a study per- 
formed to establish the degree of correlation of oil test results in the 
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UIM-6-NAT1 and PZV units on the basis of specially developed test 
procedures, and also to determine whether there is a correlation 
among various laboratory methods for rating the detergency/disper- 
sancy and antioxidant properties of motor oils. The reported studies 
have shown definite possibilities for a rational selection of a set of 
laboratory methods for rating motor oil quality. In icular, the 
results of correlation analysis provide convincing evidence for the 
desirability of joint application of the PZV test procedure (as devel- 
oped in the present a in determining the following properties: 


detergency on the basis of varnish deposit formation on the piston; 


dispersancy on the basis of the ratio SDELTAS$PHIS/$PHIS for 
the used oil; and antioxidant properties of the used oil on the basis of 
the amount of sludge in the oil. 5 refs. 


sa IR spectroscopy in evaluation of lube oil oxidizability. 
t, G.T.; Krylova, G.L.; Yurchenko, N.P.; Kalinin, L.L.; Krein, 
. (0104). Chem. Technol. Fuels Oils ( USSR) (Engl. Transl); 14: 
No. 3-4, 299-301(1978). 

In this paper the authors report on the use of IR spectroscopy 
in an investigation of the thermal-oxidative stability of an isoparaf- 
finic oil with various additive packages. In order to obtain a quanti- 
tative rating of the oxidation stability of a tested oil, the researchers 
have used the optical density of carbonyl absorption (1715 cm$sup - 
1$). They have studied the kinetics and determined the rate of 
accumulation of the final oxidation products, and have demonstrated 
that the optical density of carbonyl absorption correlates with the 
viscosity, acid number, and quantity of sludge in the oxidized oil. It 
has been demonstrated that the process of autooxidation of an 
isoparaffinic oil proceeds either with the formation of acids or with 
the formation of ketones and ketone condensation products, depend- 
ing on the oxidation conditions. 7 refs. 


32388 Unification of methods for rating motor oil detergency in 
engine tests. Fedorov, M.I.; Dneprov, V.N.; Vipper, A.B. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 14: No. 3-4, 301- 
304(1978). 

In conducting engine test-stand and service evaluations of 
motor oils, the rating of piston fouling with carbonaceous its is 
most often based on Method 344.2 (U.S. Federal Test Method 
Standard 791b) or the GOST 21490--76 and OST 24.060.09 methods. 

ification and classification tests performed in UIM-6-NAMI, 
UIM-6N-NATI, NAMI-1, and IM-1 units provide for the rating of 
motor oil detergency with due regard for the requirements of the 
riate standards. General remarks about rating of lubricating 
oils by different methods are followed by a description of certain 
results from a comparative analysis of motor oil detergency ratings 
from tests in 24 different engines, using Method 344.2 and GOST 
21490--76. As a criterion of the precision of rating piston fouling 
with carbonaceous deposits, the authors selected the ratio of the 
coefficients of variation of the corresponding piston ratings obtained 
by the different methods for a given engine. Experimental data are 
plotted in curves and discussed in terms of oil oxidation kinetics and 
standard considerations. 5 refs. 


32389 Effect of metals on oxidation of IPM-10 synthetic hydro- 
carbon oil. a T.M.; Turskii, Yu.L; Nikonorov, E.M.; 

Bashikhes, R Nazarova, TI; Khurumova, A.F. Chem. Technol. 
Fuels Oils (ssi) (Engl. Transl); 14: No. 3-4, 304-306(1978). 

As the temperature in an engine oil system is increased, the 
processes of oil oxidation are accelerated. Depending on the engine 
service conditions, the oil may accumulate oxidation products that 

in the form of sludge or increases in acid number and 
viscosity; metal corrosion may be evidenced, and coke deposits may 
appear on oil system parts. In the determination of the thermal- 
oxidative stability of oils under laboratory conditions, metals may be 
used as oxidation catalysts, in the form of metal powders, metal salts, 
metal springs or balls, strips of steel, — silver, magnesium, 
aluminum, etc. This paper presents results from a study of the 
catalytic action of various metals on the oxidation of IPM-10 syn- 
thetic hydrocarbon oil at temperatures of 175-225$degree$C for 100 
h with different quantities of atmospheric oxygen. Experimental data 
are tabulated and evaluated. The results of these tests have demon- 
strated that metals, alloys, and coatings show different degrees of 
catalytic activity in the oxidation of IPM-10 oil. The greatest differ- 
ence in the catalytic action of the metals is manifested when air for 
the oxidation is bubbled through the oil. 


32390 Electrical conductivity of medium heavy crude oil. Ken- 
dall, E.J.M. (Univ of Calgary, Alberta). J. Can. Pet. Technol.; 17: No. 
3, 37-38(1978). 

With the wide use of electrical logging and the future possi- 
bility of the use of electrical heating methods for the extraction and 

ing of crude oil, detailed knowledge of the variation and 
nature of its electrical conductivity is required. In this paper, the 
electrical conductivity of crude oil is examined over the temperature 
range of SOSdegree$C to +75$degreeSC. It is shown that the con- 
ductivity of the oil increases exponentially with increasing tempera- 
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ture. Two possible conduction processes based on semiconductor 
theory and electrokinetic theory are discussed. 2 refs. 


Yield stress measurement of gelling oils. a J.P.; 
Ritter, R.A. (Pet Recovery Inst, Calgary, Alberta). J. Can. Pet. 
Technol.; 17: No. 3, 66-72(1978). 

An instrument has been developed which permits the reliable 
measurement of yield stress in gelling crude oils. Implications for 
pipeline start-up are described which suggest that the shear stress 
must be exceeded locally in all parts of the line. The temperature 
dependence of yield stress is illustrated for both a refined oil prepara- 
tion and a crude oil. For the particular curing temperatures em- 
ployed, the yield stress does not — to be sensitive to duration of 
— duration of cooling or te of application of stress. 21 
refs. 


STORAGE 
REFER ALSO TO CITATION(S) 32373, 32377 


32392 Floating wall oil container. Chapman, M.R. US Patent 
4,136,997. 30 Jan 1979. Filed date 8 Nov 1976. 4p. 

A floating wall container for holding liquids having a specific 
gravity less than that of water, the cntainer being suitable for inland 
storage or liquids such as oil in lowland or marsh areas, or wherever 
there is a constant supply of water, the container being held in 
position by F cope. «Be gs, and . by floating barges in a cavity 
dredged for 


COMBUSTION 
REFER ALSO TO CITATION(S) 32187, 34558 


32393 Influence of fuel 


tg yang © ae] 
diesels. Seregin, E.P.; Bu 


V.T.; Rossinskii, V.M. Chem. Technol. 
Fuels Oils ( R) (Engl. ransl.); 14: No. 3-4, 259-262(1978). 

Diesel engines are widely used because of their high fuel 
economy. The widespread use of diesels is lending anes to the 
problem of expanding the resources of diesel fuels. One possible 
reserve is the use of vacuum distillates from crude oil (approximately 
270-440$degree$C cut Rothe, as a diesel fuel component. Up to the 
present, fuels used in high-speed diesels have been limited to end 
— of about 370$degree$C. The use of heavier fuels has been 

und to be undesirable because of insufficiently complete combus- 
tion, leading to higher smoke levels in the exhaust gas and higher 
fuel consumption. In the a experiments, the authors have 
investigated the influence of fuel distillation _ and hydrocarbon 
group composition on the combustion of the fuel in a high-speed 
diesel engine with volumetric mixture formation. The experiments 
were performed in a single-cylinder engine OTsU YaMZ-236, oper- 
ating at rated conditions. The fuel samples were obtained by 'blend- 
ing commercial fuel components produced from typical crudes. Also 
tested for comparison were commercial fuels DS and DL. Experi- 
mental data were used to derive mathematical equations for calcula- 
tion performance characteristics from the chemical composition of 
hydrocarbons. The reported investigation of the combustion process 
in a high-speed diesel engine with fuels differing in composition has 
made it — to propose mathematical formulas for the determi- 
nation of cetane numbers and their optimal values for different fuels 
(from gasolines to heavy distillates and blends of the different types 
of fuels). 4 refs. 


32394 Laboratory method for determining diesel fuel cetane 
number without engine test. Azev, V.S.; Tugolukov, V.M.; Kukush- 
kin, A.A.; Livshits, S.M. Chem. Technol. Fuels Oils (USSR) (Engl. 
Transl.); 14: No. 1-2, 51-53(1978). 

General remarks about the determination of ignitability of 
diesel fuel are followed by a descri; — of an apparatus developed 
for "non-engine” measurements of this fuel quality, highly important 
particularly in the North of USSR. Test results are presented which 
show that the proposed “non-engine” method for determining diesel 
fuel cetane numbers, based on a comparison of the autoignition 
temperatures of the test sample and blends of primary reference fuels 
(cetane and $alpha$-methylnaphthalene), is similar in accuracy to the 
standard engine test method for determining diesel fuel cetane num- 
bers in the IDT-69 unit. The non-engine method of cetane number 
determination makes it possible, in laboratories not equipped for 
engine testing, to perform preliminary determinations of diesel fuel 
ignitability. 3 refs. 


32395 Investigation of a radiation-calorimetric detector. Farzane, 
N.G.; Ilyasov, L.V.; Fel’dleifer, M.B. (Azerb Inst of Pet and Chem, 
Az SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 68, 86(1978). 
(In Russian). 
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A radiation-calorimetric detector as a measurement trans- 
ducer is investigated. ration of the detector is based on simulta- 
neous measurement of the lower volumetric combustion heat of the 
substance analyzed and of the complete thermal radiation when this 
substance burns in the detector flame. It is found experimentally that, 
up to the dose value of 6 $mu$l, the radiation capacity of the 
substance analyzed is invariant with respect to the volume of the 
sample subjected to the analysis. It is found that the highest sensitiv- 
ity to the radiation of the flame is attained when a bolometer is 
placed at a level equal to 2/3 of the height of the flame. It is shown 
that the indicator of the radiating capacity possesses the quality of 
additivity. Metrological characteristics of the detector are presented. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 33670 


RESERVES 
REFER ALSO TO CITATION(S) 32110, 32202, 32203 


32396 Gas reserve potentialities of the southeastern part of the 
Lena-Vilyuy basin. Vysotskii, I.V.; Larchenkov, E.P.; Sokolov, B.A. 
(Moscow State Univ, USSR). Geol. Nefti Gaza; No. 5, 31-35(May 
1978). (in Russian). 

An evaluation of the prospects of finding gas reserves in the 
Kelino and Tompon depression basins of the Pre-Verkhoyansk 
trough (Yakutia) is given. On the basis of the results of structural and 
geomorphological observations related to the data of geological 
mapping and regional geophysical surveys, a system of buried anti- 
clinal folds is detected. A study of the carbonization stages makes it 

ible to compile a scheme of catagenetic variation of rocks and to 
justify by this indicator the predominant gas-bearing potential of this 
area. The Lower Khandyga and Aldan anticlines are recommended 
as objects for exploratory drilling. 9 refs. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 32204, 32205, 32206, 32207, 
Potty Py 32211, 32212, 32215, 32217, 32219, 32222, 32224, 
5, 34201 


32397 (FE—2287-T5) Shale characterization and resource ap- 
praisal of the Devonian black shales of the Appalachian basin. Quar- 
terly report, April—June 1978. de Witt, W. Jr. (Geological Survey, 
Reston, VA (USA)). 1978. Contract EX-76-A-01-2287. 21p. Dep. 
NTIS, PC A02/MF AO1. 

Activities are reported in a program to characterize the gas- 
productive black shales and related rocks of Middle and Late 
Devonian age in the Appalachian basin by use of stratigraphic, 
paleontologic,  Seoeneien, mineralogic, and —— data; to 
assist DOE—MERC by coordinating and evaluating stratigraphic 
work in shale characterization studies by other DOE—Eastern Gas 
Shales Cooperators to the limit of available USGS personnel; to 
develop a data storage and retrieval system to store the data generat- 
ed in the EGS project, to make a resource appraisal of the hydrocar- 
bon potential of the Devonian black shales of the Appalachian basin 
using data generated in part by the USGS, in part by DOE—MERC 
oat in — by EGS project contractors; to conduct work shops for 
other EGS project cooperators in stratigraphy, structure, geochem- 
istry, and mineralogy as the occasion demands; and to assist in 
technology transfer by participating as panel-of-interest members at 
DOE - Industry meetings. 


32398 (METC/CR—79/2) Devonian shales of Ohio and their 
eastern and southern equivalents. Schwietering, J.F. (West Virginia 
Geological and Economic Survey, Morgantown (USA)). Jan 1979. 
Contract EY-76-C-05-5199. 72p. Dep. NTIS, PC A04/MF AOI. 

Devonian shale units recognized in outcrops in Ohio can be 
identified in the subsurface of eastern Ohio and eastern Kentucky 
and can be traced into Pennsylvania, New York, and West Virginia 
by means of gamma ray-neutron and sample-description logs. An 
unconformity separates the Olentangy Shale into two parts; the 
lower part is equivalent to part of the Hamilton Group of the eastern 
states, the upper part is equivalent to the Java and West Falls 
Formations of New York. The unconformity within the Olentangy 
Shale is the same as the unconformity separating the Tully Lime- 
stone from the underlying Hamilton Group in the eastern areas. The 
Ohio Shale of Ohio is equivalent to the Conewango, Conneaut, and 
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Canadaway Groups of New York and the Chattanooga Shale of 
Kentucky. 


32399 (ORO—5198-T1) D.O.E. Eastern Gas Shale Project. 
Quarterly report of technical October—December 1978. 
Harper, J.A.; Abel, K.D.; Piotrowski, R.G. (Pennsylvania Dept. of 
Environmental Resources, Harrisburg (USA). Bureau of Topograph- 
ic and Geologic Survey). 1978. Contract EY-76-S-05-5198. 3p. Dep. 
NTIS, PC A02/MF AO1. 

The Penetration and Show Map (TASK 3200-1-2) and the 
Drilling Depth Map (TASK 3200-3-5) have been completed and 
accepted by DOE, Morgantown, WV. The 9 stratigraphic cross 
sections (TASK 2100-1-1) have been completed and accepted by 
DOE, Morgantown, WV, but problems related to their large size 
have delayed printing. A 1:250,000 scale Onondaga Structure Map 
had to be corrected and drafting has only just begun on this project. 
Data collection for the 1:1,000,000 scale shale and sand maps is 
complete and all of the maps have been constructed, including 34 
isopach maps (TASK 2100-1-2), 6 structure maps (TASK 2100-2-1), 
and 46 lithofacies maps (TASK 2100-3-1). These 86 maps have been 
reviewed and narrowed to 39, including 15 isopach, 6 structure, and 
18 lichofacies maps. The shale maps (9 isopach, 6 structure, and 7 
lighofacies maps) are complete and in camera-ready form. Drafting 
of the sand maps is complete. These maps are presently being 
reviewed and corrected before being completed in camera-ready 
form. Enclading is 100% complete, and the data sheets have been 
sent to USGS, Denver, CO, for inclusion into their computer 
systems. Delays in delivery of products have been due to problems 
which resulted from lack of drafting formats for the cross sections 
and maps from DOE. 


32400 (ORO—5198-T2) D.O.E. Eastern Gas Shale Project. 
Quarterly report of technical progress, April—June 1978. ay om 
J.A.; Piotrowski, R.G. (Pennsylvania Dept. of Environmental 
sources, Harrisburg (USA). Bureau of Topographic and Geologic 
Survey). 1978. Contract EY-76-S-05-5198. 3p. Dep. NTIS, PC A02/ 
MF AOl. 

The Penetration and Show Map (Task 3200-1-2) and the 
Drilling Depth Map (Task 3200-5-3) both at a scale of 1:250,000 have 
been accepted by DOE, Morgantown, WV and are currently on 
open file. Eight stratigraphic cross sections (Task 2100-1- = have 
been completed and camera ready copies sent to DOE, Margan- 
town, WV. The final stratigraphic cross section has been completed, 
but the final copy has not yet been sent to DOE. A structure 
Top of the Onondaga Group at a scale of 1:250,000 had to be redone 
because of errors found while constructing a similar map at a scale of 
1:1,000,000. This 1:250,000 scale map has been completed and is 
awaiting drafting. Data collection for the 1:1,000,000 maps has been 
completed and most of the maps have been constructed. The break- 
down of these maps is as follows: thirty-four Isopach Maps (Task 
2100-1-2) have been completed; six Structure Maps (Task 2100-2-1) 
have been completed; and thirty-five Lithofacies Maps (Task 2100-3- 
1) have been completed. Eleven lithofacies maps have yet to be 
constructed. Three college students were hired in June to encode the 
data collected during this project. The encoding is 67% complete. 
Dalays in delivery of products have been due to problems which 
resulted from lack of drafting formats for the cross sections and 
maps from DOE. Drafting and reproduction of the Structure 
on Top of the Onondaga Group at a scale of 1:250,000 was put o! 
until the cross sections and the Isopach, Structue, and Lithofacies 
Maps at a scale of 1:1,000,000 are completed. All other work is on 
schedule. 


32401 (ORO—5202-2) Black shale studies in Kentucky. 

ly report. (Kentucky Univ., Lexington (USA); Kentucky Geologi 
Survey, re (USA)). Sep 1978. Contract EY-76-C-05-5202. 
25p. Dep. NTIS, PC A02/MF AO1. 

Work during the quarter was devoted to final interpretation, 
integration, and compilation of surface stratigraphic and petrologic 
data into deliverable documents for DOE, MERC. As of September, 
two such documents have been prepared. A thesis on black-shale 
outcrop stratigraphy from the two eastern Kentucky outcrop belts 
has been completed and will be included with the annual report and 
a thesis on the thin-section petrology of three eastern Kentucky 
cores has also been completed and will be included with the annual 
report. Also during this quarter the transition to two new parts of 
the project was started including map compilation and a paleonto- 
logical—paleoecological study. Compilation of isopach, lithofacies, 
and structural contour maps depends largely on completion of the 
well-log inventory from which all the data are generated. At pres- 
ent, well-log inventories for 37 of the 41 eastern Kentucky counties 
(90%) have been completed. Work has begun, however, on compil- 
ing data from the completed county inventories. Work has also 
begun on the paleontological—paleoecological portion of the proj- 
ect. A research assistant has been found to complete a thesis study on 
this = of the project and he is currently engaged in preliminary 
research. 
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series in Med- 


A.A. (All- 
of Nat Gas, USSR). Geol. ight Con: No. 5, 17- 
Russian). 

geological structure of the productive Senomanian series 
Medvezhye field (Middle Ob area, Tyumen region) is consid- 
ered. The Pokurian formation has a cyclic character and consists of 
fluvial aleurito-avenaceous and aleurito-argillaceous rocks of flood 
-limnetic group of facies which do not form solid impermeable 
in any of the cycles. For the basal arenaceous bodies, 
phacoidal or string form of distribution, not controlled by a structur- 
al plan, is characteristic. These peculiarities of structure of the 
productive horizons favor a gas and hydrodynamic connection be- 
— the permeable layers within the limits of the entire gas-bearing 

body. 


32403 Unsteady gas filtration in a nonuniform stratum. Dun 4 
malyev, M.A.; pm Aa F.A. (Azerb Polytech Inst, Az SSR). 

Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 26-28(1978). (In Russian). 

The problem of unsteady gas inflow, in a stratum that is 

—— as regards permeability, to an endless gallery is consid- 

ered. Assuming that the stratum consists of two zones with different 

ity coefficients, distribtuion of pressure in each zone is 

ound by the method of linearization of motion. The weight flowrate 

of gas is computed and numerical calculations are made for an 

example. Appropriate practical conclusions are drawn. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 32130, 32233, 32234, 32241, 32419 


32404 Proceedings of the 57th annual convention of the Gas 
Processors Proc., Annu. Conv., Gas Process. Assoc., Tech. 
Pap.; 1-25(1978). (CONF-780309—). 

From Gas rs Association convention; New Orleans, 
LA, USA es oad — ia iat 

roceedings contains 21 papers, all of whic’ 

are indexed re ely. The topics covered are: thermodynamics of 
hydrocarbons and natural gas systems; oe design; computer appli- 
cations; hydrogen sulfide removal ods; computer process con- 
trol; and NGL import technology. In addition, are numerous 
speeches and short presentations covering future trends, use and 
application of GPA computer programs, employee relations, and the 
educational system and the business community. 


32405 Hydrogen sulfide removal with methyl diethanolamine. 
Pearce, R.L. (Dow Chem USA, Freeport, Tex). Proc., Annu. Conv., 
Gas Process. Assoc., Tech. Pap.; 139-144(1978). (CONF-780309—). 

From Gas Processors tion convention; New Orleans, 
LA, USA (20 Mar 1978). 

The methyl diethanolamine (MDEA) process has been stud- 
ied by several investigators and has devel into a commercial 
process. MDEA does not possess all the desirable characteristics of 
an ideal solvent, but it does have a good overall balance of favorable 
properties. The low energy requirements, coupled with favorable 
selectivity and capacity, makes the process cae of serious evalua- 
tion when searching for a versatile acid gas removal process. 7 refs. 


32406 Evaluation of on-line computer control concepts. Ramirez, 
.F. (Univ of Colo, Boulder). Proc., Annu. Conv., Gas Process. Assoc., 
ech, Pap.; 180-185(1978). (CONF-780309—). 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

Rapid improvements and changes in industrial process control 
due to the current availability of computer hardware in the form of 
mini and micro computer coupled with the well developed state of 
optimal control and estimation theory. The application of modern 
control theory results in the implementation p control algorithms 
unique to specific industrial systems under study. This is due to their 
dependency upon specific process models and ormance criterion. 
The importance re of creative, intelligent contro: pa is there- 
fore increased. The ability to coutiier multivariable systems subject 
to precise dynamic optimization yields economic returns in terms of 
increased productivty as well as material and energy conservation. 


32407 Installation of a computer process controller. Williams, 
J.S. (Mobil Oil Corp). Proc., Annu. Conv., Gas Process. Assoc., Tech. 
Pap.; 186-189(1978). (CONF-780309—). 

From Gas rs Association convention; New Orleans, 
LA, USA (20 Mar 1978). 


A process study of a fractionation plant showed that fuel 
could be saved with better control of its four fractionation columns 
and three fired hot oil heaters. A decrease in energy use could be 
obtained by eliminating overfractionation. A further saving of 
energy could be obtained by keeping heating oil temperature to a 
minimum and oil flow to a maximum in the oil heater. The heating 
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requirements for the plant's reboilers are supplied by hot oil. The 
installation of a digital computer with the necessary interface to 
control the plant was decided on in order to obtain a 10% reduction 
of the fired heaters’ fuel use. The author's experience with the 
installation of a process controller is presented. 


pape SO, emission control and prevention at the Lacq natural 

gas processing plant. Bonometti, G.; Nougayrede, J. (Soc Natl Elf 

— uitaine, Fr). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 33: No. 3, 
367-390(1978). (In French with English abstract). 

The Lacq natural gas field, in production since 1958 in 
southwestern France, is now producing, together with the satellite 
fields of Meillon, Saint-Faust and Pont-d’As, at a rate of about 33 
million cu meters/day. The natural gas contains a large proportion 
of hydrogen sulfide, resulting in a daily recovery of more than 5500 
metric tons of sulfur. The concentration of such a large potential 
source of sulfur dioxide in one place poses an even greater threat to 
the environment because local weather conditions are generally 
unfavorable. The SO$sub 2$ control and prevention systems devel- 
oped and operated by Societe Nationale Elf Aquitaine (Production) 
at the Lacq plant are described along with the results achieved. 3 
refs. 


32409 Algorithm of control of the technical state of gas produc- 
tion plants. Tagiev, V.G.; Bakhtiozin, F.S. (Azerb Inst of Pet and 
Chem, SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 87- 
90(1978). (In Russian). 

An algorithm for solving the problem of operative control of 
the technical state of gas wells and associated plants is described. As 
a result of the calculation, an ES-1020 computer produces output 
documentation with files of codes for various plants of a gas produc- 
ing enterprise, their previous and current states, as well as dates 
when the latest changes of state have taken place. Particular exam- 
ples of decoding of these files of codes by a dispatcher by means of 
classifiers presented are considered. The proposed algorithm may be 
employed to devise an automated system of control of a gas produc- 
ing enterprise. 


PRODUCTS AND BY-PRODUCTS 


32410 (UCRL—52631) Changes in nautral gas consumption and 
rate structure in California. Borg, 1.T.; Anderson, C.J.; Briggs, C.; 
Sextro, R.; Dorn, D.W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Dec 1978. Contract W-7405-ENG-48. 
84p. Dep. NTIS, PC A05/MF AOI. 

Decreases in a natural gas consumption in California have 
been particularly noteworthy in the past three years in all end-use 
categories with the exception of steam electrical power generation. 
The decreases occurred in the same time frame as implementation of 
innovative rate structures. Declining-block structures were replace 
by inverted structures after passage of the Miller-Warren Energy 
Lifeline Act in 1975. Temperature-adjusted, average residential and 
commercial customer use in 1977 suggests that conservation on the 
order of 5 to 10% per month has occurred. A study of the many 
factors influencing the decrease suggests that reductions have been 
occurring since 1973 in response to general rate increases and that 
recent large changes, e.g. in 1977, relate to the drought that fostered 
a conservation ethic in the state. The rates associated with lifeline 
usage are below average commodity costs. This has led to marked 
increases in industrial gas rates as well as in other rates associated 
with high-volume use. Currently the rates are above spot prices and 
many contract prices for delivered No. 6 fuel oil (on a Btu-equiva- 
lent basis) but remain below prices for No. 2 distillate oil. The 
current low prices are a reflection of reesidual fuel oil surpluses on 
the west coast. Fuel switching, especially to oil, has contributed to 
the steady decrease in industrial gas use in California during the last 
decade. Other factors, such as relocation of plants, threats of curtail- 
ment, limitation on hook-ups, and conservation actions also have 
contributed to decreased industrial use. 


32411 Study of adsorption concentration of helium in natural gas. 
Kim, S.N.; Magaril, P.Z. (Tyumen Ind Inst, USSR). Jzv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 4, 30, 38(1978). (In Russian). 

The possibility of obtaining helium concentrate by the process 
of stepwise adsorption of natural gas on activiated charcoal at 
elevated pressures is considered. Helium-enriched natural gas may be 
utilized for low-temperature extraction of helium. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32193 
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32412 Isopleth calculations for ruptures in sour gas pipelines. 
Bell, R.P. (Dilworth Secord, Meagher and Assoc Ltd, Toronto, 
Ont). Energy Process. /Can.; 70: No. € 36-39(1978). 

A recent fatal sour gas pipeline rupture in Alberta, Canada, 
emphasizes the need for awareness of the extent of the possible 
hazard. Of considerable interest to those involved with the routing 
of sour gas lines, the method used for isopleth calculations for 
ruptures is presented here. The method may well become a standard 
procedure as indications are it is less expensive than a computer 
analysis and of comparable accuracy. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 32322, 32323, 32328 


32413 (DOE/EIA—0102/41) Natural gas pricing analysis: 
Senate proposal. (Department of Energy, Washington, DC (USA). 
Energy Information Administration). 11 Apr 1978. 36p. Dep. NTIS, 
PC A03/MF AO1. 

The cost of the proposal reached by Senate conferees on 
March 3, 1978 is compared with the natural gas prici ing provisions 
under H.R. 8444, the House versior of the National Energy Act. 
The comparison comprises a differential analysis of a range of 
incremental revenues transferred to natural gas producers. (JRD) 


32414 (DOE/TIC—10026) Commercialization focus group inter- 
view: gas from unconventional sources. Summary report. (Elrick and 
Lavidge, Inc., San Francisco, CA (USA)). Au ioe Contract EV- 
78-C-01-6457. 11p. Dep. NTIS, PC A02/MF AO1 

A group interview conducted on the subject of gas from 
unconventional sources is s . Sources examined included 
geopressurized methane, tight sands, Devonian shale, and coalbed 
methane. The group did not feel that there were any technological 
barriers to the development of any of these sources. They are all 
viewed as commercially feasible but they are more costly than 
present sources of natural gas. Group participants felt that involve- 
ment by the Federal government inhibits rather than stimulates 
progress insofar as the development and shale of natural gas is 
concerned. Private industry feels that if it were allowed to operate 
without intervention, it could effect solutions more quickly and 
economically. Companies would follow a variety of different actions 
depending on their own expertise and the competitive market situa- 
tion. 


32415 Focal points and problems of gas sales. The importance of 
natural gas in the energy-political aims of the Federal government. 
Spaeth, F. (Ruhrgas A.G., Essen (Germany, F.R.)). Gas--Z. Ration. 
Energieanwend.; 29: No. 5, 213-220(1978). (In German). 

The Federal government is in favour of a further increase in 
natural gas consumption, in particular as for as small private and 
industrial consumers and industry are concerned. The gas industry 
can help to achieve this objective, and the targets set in 1973 have 
been reached by now in spite of adverse conditions. The amounts of 
natural gas required for a further increase in consumption are 
assured until the early Nnineties. There is no reason to doubt that 
these amounst will be available on a long-term basis beyond the year 
2000. The Federal government is asked to make sure that the 
objectives for the gas industry will not conflict with other objectives 
in energy policy. 


32416 Techniques to supply new areas with natural gas. Ziemer, 
C. Gas--Z. Ration. Energieanwend.; 29: No. 3, 76-80(1978). (In 
German). 

This report shows to what extent an average gas supply 
undertaking with relatively few personnel can carry out larger 
Opening up measures where mainly the expansion of the area and 
excess sale of natural gas is for living and industrial region purposes. 
Problems and advisory measures, as well as several information 
evenings and meetings with equipment display were also involved. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 32408 


ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 32408 


32417 (ANL/ES—68) Examination of issues related to U.S. 
Lake Erie natural gas development. McGregor, D.L. (Argonne Na- 
tional Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 
215p. Dep. NTIS, PC A10/MF AO1. 


NATURAL GAS 3355 


A report is presented which marks the culmination of a 
preliminary identification and examination of issues related to U.S. 
Lake Erie (USLE) natural gas development. A brief synopsis of the 
Canadian Lake Erie gas development program is presented. Also 
reviewed are (1) relevant natural gas economics, (2) the existing 
institutional framework for administering a USLE gas development 
program, and (3) drilling technology related to Lake Erie gas 
exploitation. The issues were identified through a structured Fa 
tion process, and are examined using a question-response format 
following each of the topical (economic, institutional, technological) 
overviews. The results of research and analysis efforts described 
briefly at the end of the report are crucial to conclusions developed 
in the final environmental impact statement. The study region ad- 
dressed is defined by U.S. waters extending eastward from a north- 
south boundary line between Marblehead, Ohio, and the tip of Pt. 
Pelee, Ontario, to Buffalo, New York—an area which co 
roughly to the U.S. portion of the central and eastern basins of Lake 
Erie. The inland portion of the study area includes those counties of 
Ohio, Pennsylvania, and New York adjacent to the Lake, from 
Ottawa, Ohio, to Erie, New York. This region was defined to 
concentrate assessment efforts to those areas where development and 
production activities would have direct environmental conse- 
quences. However, where appropriate, the study area was expanded 
to meet the needs of issue identification and examination. Examina- 
tion of natural gas economics often required expansion of aes = 
tion to a state, regional, or national level. Also, many environmental 
parameters were examined to gain a Great Lakes watershed perspec- 
tive. 


32418 (N—78-26644) Dispersion and analysis of methane in the 
atmosphere. Vanbuijtenen, C.J.P.; Verweij, A.; Boter, H.L. 
(Rijksverdedigingsorganisatie TNO, Rijswijk (Netherlands). Che- 
misch Lab. TNO). Sep 1976. 24p. NTIS PC A02/MF AOI. 

As part of the project assessing the hazards involved in the 
transport and handling of liquefied natural gas (LNG-project) the 
dispersion of methane gas clouds in the atmosphere was studied. 

culations for an instantaneous, continuous, and time-dependent 
source were made. Starting from Pasquill’s method, and into 
account the source dimensions, the amount of gas in the explosi 
region (5 to 15% v/v) was calculated. For an instantaneous cloud 
this amount shows a maximum of approximately 50% irrespective of 
the source length and meteorological conditions. Special attention 
was paid to the calculation of the safety distance for a quasiinstantan- 
eous spill on the sea. For this case the behavior of the cloud at the 
source was numerically simulated. For a 25,000 cubic meter spill of 
LNG this leads to a distance where the average concentration is half 
the lower flammability limit of approx. 20 km under unfavorable 
meteorological conditions and a 7 km under favorable meteorologi- 
cal conditions. The ibilities of the continuous and discontinuous 
measurement of methane concentrations were investigated. A device 
was built to generate 0. 3 to 50% concentrations of methane in air. 
The accuracy of the concentrations was checked with infrared 
spectroscopy. The performance of a commercially available combus- 
tible gas detector to measure the methane concentration continuous- 
ly and the use of gas chromatography as a discontinuous method 
were investigated. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC, 


32419 (HCP/T2705—03) Enhanced recovery of unconventional 
gas. The methodology—Volume III (of 3 volumes). Kuuskraa, V.A.; 
Brashear, J.P.; Doscher, T.M.; Elkins, L.E. (Lewin and Associates, 
Inc., Washington, DC (USA); University of Southern California, 
Los Angeles (USA)). Feb 1979. Contract EF-77-C-01-2705. 407p. 
Dep. NTIS, PC A18/MF AOI. 

The methodology is described in chapters on the analytic 
approach, estimated natural gas production, recovery from tight gas 
sands, recovery from Devonian shales, recovery from coal seams, 
and recovery from geopressured aquifers. (JRD) 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 32345, 33727, 33759, 33762, 33763 


32420 (PB—283293) Need to improve regulatory review process 
for liquefied natural gas imports. Report to the Congress. (General 
Accounting Office, Washington, DC (USA). International Div.). 14 
Jul 1978. 81p. NTIS PC A05/MF AO1. 

Because of an impending natural gas shortfall, importing 
liquefied natural gas is a means to supplement projected declines in 
the U.S. gas supply by 1985. This report documents reasons for and 
adverse impacts of the lengthy regulatory review process involving 
liquefied natural gas import proposals. 
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TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 32350, 32412, 33744 


32421 Com Sema mee weg hag edema 
chi. Stadelmann, M. ae, 9 fuer die Foerderung 
der Gasverwendung, Zuri (Switzerland)). Three R Int.; 17: No. 10, 
656-659(Oct 1978). (In German). 

In the overall concept of the Swiss gas supply system the 
pipeline from Orbe to Muelchi is of ce as it opens 
up a number of districts for the supply of gas. The author briefly 
outlines the route of the pipeline Be: a tions technical details. The 
pipeline is scheduled to be completed in the winter of 1979. 


32422 LPG measurement and custody transfer. Williams, R.A.; 
Blanchard, R.L. (Foxboro Co, Mass). Proc., Annu. Conv., Gas Proc- 
ess. Assoc., Tech. Pap.; 212-218(1978). (CONF-780309—). 

From Gas Processors Association convention; New Orleans, 
LA, USA (20 Mar 1978). 

Custody transfer systems are described that are based on 
shipboard instrumentation, measuring the mass o' — and vapor in 
the tanks before and after discharge or loading. 3 


PROPERTIES 


32423 Evaporation rate of liquid natural gases in large contain- 

ers. Stephan, K.; Adamek, T. (Stuttgart Univ. ema 
FR R.). Inst. fuer Technische Thermod und he V. 
fahrenstechnik). Waerme- Stoffuebertrag.; 11: No. 1, 53-61(1978). dn 
German). 

Natural gas is often stored in large isolated metal containers. 

Heat flow through the bottom, the side wall and the cover to the 
stored liquid are practically independent from each other due to the 
large dimensions of such containers. Based on this simplification the 
evaporation rate of the liquid is calculated by means of the Laplace 
transformation and a specific difference equation. With the results it 
is possible to determine the time after which freezing in the sur- 
rounding soil commences. The rate of heat flow to the condensed 
gas proved to be practically unaffected by the ice-formation in the 
soil. 


nergy Re * henneoh and Development Committee 41978). 28p. 


(NZERI 
This nd describes the work carried out under NZERDC 
Contract 3049 to examine the interchangeability of Kapuni and Maui 
gases, and to determine the optimum way of utilizing both gases in 
the natural gas distribution system. Maui and Kapuni gases differ 
significantly in chemical composition and therefore in combustion 
characteristics, and so may not be used interchangeably in gas 
appliances. There are a number of options whereby the two gases 
may be processed to have similar combustion properties, or gas 
appliances may be adjusted to be compatible with both gases. To be 
truly interchangeable on any gas appliance, gases must give a similar 
heat output and burn with a itis Teme under all normal operating 
conditions. These interchangeability criteria have been examined by 
calculation of combustion properties and Be experimental studies of 
flame stability for a range of gas com ~~ tentially — 
from the various processing options. eeauae ve confirmed tha‘ 
Kapuni and Maui gases are not directl interchangeable. On the basis 
of an economic comparison of the alternatives, it is recommended 
that gas with a Wobbe index of 47 be distributed, but this would 
entail conversion of all appliances if the associated down-rating were 
table. Without conversion, —— performance would not 
be noticeably affected in other respec —— e stability and ignition, 
for instance) except in the case of surface phan Be appliances 
which would be more difficult to ignite when cold. 


COMBUSTION 
REFER ALSO TO CITATION(S) 32187 


32425 Stability studies of piloted burner flames. Shet, U.S.P. 
(Indian Institute of Technology, Madras, India) Sriramulu, V.; Prit- 
chard, R.; Gupta, M.C. J. Inst. Fuel; LI: No. 409, 191-194(Dec 1978). 
The stability of a premixed flame surrounded by a methane 
diffusion pilot has been investigated. Pilot strength, characterized by 
= feed rate, and distance between the burner port and the base of 
the pilot influence stability. It ph, Benn that for £ iven 
protrusion there exists an optimum pilot rate, beyond which the 
-improvement in stability is only marginal. Interestingly, as pilot feed 
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rate increases, the protrusion corresponding to maximum limiting 
port velocity also increases. 


32426 Interchangeability prediction: the framework for a wi 
Dutton, B.C. (British Gas Corp., London, England). J. 
Inst. Fuel; LI: No. 409, 225-229(Dec 1978). 

In this paper the history of prediction of - interchangeabil- 
ity is briefly reviewed and the deficiencies of the present methods 
when applied to family II gases are discussed. A new concept of 

rediction, based on composition rather than combustion properties, 
is presented. It is shown that a composition grouping system allows 
any mixture to be represented by a four-component equivalent gas 
with only small errors associated with minor components. Examples 
are given of correlating factors, previously not plottable, particlarly 
in the field of soot prediction, which can be accommodated in the 
proposed new diagram. 


STORAGE 
REFER ALSO TO CITATION(S) 32423 


32427 Supporting structure for containers used in storing lique- 
fied gas. Bradford, R.H.; Laylander, P.V.; Baranyi, A.J. (to NRG 
Inc.). US Patent 4,136,493. 30 Jan si Filed date 20 Sep 1976. 12p. 

Liquefied gas is stored in a large rigid or semirigid cylindrical 
container. Between the walls and floor of this container and the 
walls and floor of an outer container, which may be an earthen 
cavity in which the container rests, is distributed a continuous layer 
of insulating material such as perlite or vermiculite in granular form. 
This insulating material serves as the sole means of support for the 
rigid or semirigid container and the liquefied gas stored therein. An 
impediment is included in the construction near the intersection of 
the floor and side wall of the rigid or semirigid container, the 
impediment completely encircling the container to substantially limit 
the cross-sectional area through which the granular insulation mate- 
rial may flow upward. By confining this cross-sectional area, the 
creep or migration of insulation material from beneath the container 
during initial filling, repeated filling and emptying of the liquefied 
gas contents of said container is substantially reduced or eliminated. 


32428 Construction and operation of Eschenfelden underground 
storage installation. Doering, H. (Ruhrgas A.G., Essen (Germany, 
F.R.)); Diekmann, E. VGB Kraftwerkstech.; 58: No. 11, 793-798(Nov 
1978). (in German). 

As no dependence on oil or gas reserves could be assumed, 
consideration had to be directed towards the establishment of stor- 
age capacity. Before the storage installation was constructed, it was 
necessary to confirm whether the surface structure also continued in 
the deeper sections, to locate a suitable clay overlay and also porous 
sands with high permeability directly beneath the overlaying bed of 
clay and to ascertain the fluidity of the water deposits. The storage 
installation which is jointly owned by Ruhrgas AG of Essen and 
EWAG of Nuremberg has now been operating successfully for 10 
years. 


32429 Operation of large storage installations for public gas 
supply. Knoll, H. (Ener tBic- und Wasserversorgung A.G. (EWAG), 
Nuernberg (Germany, F.R.)). VGB Kraftwerkstech.; 58: No. 11, 798- 
802(Nov 1978). (In German). 

Gas supply undertakings must to an increasing extent install 
large storage facilities, which are filled during the summer and are 
capable of discharging large quantities during short periods in the 
winter. Liquefied natural gas storage installations in which the 
natural gas in liquefied form is stored at about 110K are suitable for 
this purpose. Worked salt mines are already being used for gas 
storage and can make available very large quantities at short notice. 
In addition a large number of cavity storage areas are available for 
use. At the end of 1977 in the Federal Republic of Germany a total 
of 21 gas eo e installations had been completed or were under 
construction, which in aggregate provided a usable storage capacity 
of over 2,000 million cubic metres. 


OIL SHALES AND TAR SANDS 


32430 (DOE/TIC—10032) Oil shale: report on a focus group 
discussion. Christophersen, G.R. (Mathematica Policy Research, 
Princeton, NJ (USA)). 10 Nov 1978. Contract EV-78-C-01-6388. 
471p. Dep. NTIS, PC A03/MF AO1. 

The panel discussion focused on four types of barriers to oil 
shale commercialization including technological, economic, institu- 
tional, and environmental. The discussants agreed that both the size 
and potential demand for syncrude are massive. It was agreed that if 





JUNE 30, 1979 


this nation is to develop a domestic industry which is to produce 
iquid hydrocarbons as an energy source, the the commercialization 
of the oil shale industry is important. Oil shale is viewed as the most 
economical option for domestic syncrude. Industry representatives 
share a strong optimism that an environmentally acceptable technol- 
ogy can be developed that will be economically attractive to indus- 
try. The environmentalists are concerned that as of yet no such 
environmentally acceptable technology has been developed. 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 32397, 32398, 32401 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 32107 


32431 In situ processing of organic ore bodies. Rowland, H.J.; 
deBettencourt, J.T. (to Raytheon Co.). US Patent 4,135,579. 23 Jan 
1979. Filed date 30 Sep 1977. 8p. 

A method and apparatus for fracturing and/or heating subsur- 
face formations with an alternating current electric field generated 
between electrodes spaced some distance apart in the formation are 
described. The electric field is produced in the frequency range 
between 100 kHz and 100 MHz using a radio frequency generator 
supplying a voltage between the electrode lines with added suitable 
loading components tuned to the proper frequency to resonate the 
electrodes as a parallel wire transmission line. The line is terminated 
in an open circuit and produces a standing wave with a voltage node 
at the electrode surface. The procedure is discussed in terms of its 
application to oil shale and coal formations. 5 figures. 


OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 32274, 32275, 32276, 32277 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 32455 


32432 (SAN—1787-19) Investigation of the geokinetics horizon- 
tal in situ oil shale retorting process. Quarterly report, July—Septem- 
ber 1978. Zerga, D.P. (Geokinetics, Inc., Concord, CA (USA)). Nov 
1978. Contract ET-78-F-03-1787. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Work during the period is reported on site preparation for 
retort No. 19, drilling and blasting for retorts No. 18 and No. 19, re- 
entry drilling for retort No. 17, retort preparation for retorts No. 16 
and No. 17, and retort burn for retorts No. 15 and No. 16. Other 
activities involving oil handling are requested along with post-blast 
coring and environmental research. (JRD) 


32433 (UCRL—13979) Plan to demonstrate oil shale mining and 
rubblizing for a modified in situ retorting process. (Golder Associates, 
Inc., Kirkland, WA (USA)). Jan 1979. Contract W-7405-ENG-48. 
50p. Dep. NTIS, PC A03/MF AO1. 

A proposed program for investigating the mining and rubbliz- 
ing requirements for modified in-situ retorting is reported. The 
program includes basic blasting experiments in small scale retorts 
and is scoped in some detail with schedules and costs estimated fairly 
reliably. The program also includes application of the results ob- 
tained to a larger scale to test the mining concepts and the success of 
rubblization in a commercial size retort. This work is necessarily 
described in less detail and only approximate time and cost estimates 
are provided. 


32434 (UCRL—81619) Results of computer simulation of in-situ 
oil shale retorting. Braun, R.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 Jan 1979. Contract W-7405-ENG-48. 
39p. (CONF-790405—7). Dep. NTIS, PC A03/MF AO1. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

A mathematical model has been developed for simulating the 
processes involved in the in-situ retorting of rubblized beds of oil 
shale. The model is a transient, one-dimensional treatment of a 
packed-bed reactor. It is based on the thermodynamics and kinetics 
of the numerous chemical reactions and physical processes that are 
most important for hot inert-gas retorting and for combustion retort- 
ing. The validity of the model is tested by comparison with experi- 
mental retort data. The predicted retorting results for conditions of 
interest to commercial, modified, in-situ retorting are discussed in 
detail. The initial shale properties, such as grade, carbonate content, 
and bed porosity, are shown to have an important bearing on the 
maximum retort temperature, the rate of retorting, and the oil yield. 
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The input-gas properties, such as composition, flow rate, and tem- 
perature, are likewise shown to strongly influence the retorting 
results. The latter properties, particularly the input-gas composition 
and flow rate, can readily be changed during the course of the 
retorting operations and thereby offer a sensitive means of retort 
control. 


32435 (UCRL—81717(Rev.1)) Multiphase flow analysis of oil 

shale retorting. Gidaspow, D.; Lyczkowski, R.W. (California Univ., 

Livermore (USA). Lawrence Livermore Lab.). Mar 1979. Contract 

wae 16p. (CONF-790423—4). Dep. NTIS, PC A02/ 
F AOl. 

From 2. multiphase flow and heat transfer symposium work- 
shop; Miami Beach, FL, USA (16 Apr 1979). 

Multiphase processes associated with oil shale retorting are 
analyzed including condensation of oil shale vapor, and pressure 
oscillations in oil shale blocks through cracked ing planes. 
Energy conservation equations for oil shale retorting, which include 
the effects associated with condensation of oil, are derived on the 
basis of two-phase flow theory. It is suggested that an effective heat 
capacity associated with the latent heat of condensation should be 
included in the modeling of simulated modified in-situ oil shale 
retorting. A pressure propagation equation for fast transients in oil 
shale cracks has been derived and examined in view of existi 
experimental data. For slow processes, a limiting solution for maxi- 
mum pressure in oil shale rocks has been obtained. Generation of 
high pressures in rocks by thermal or other means may lead to rock 
fracture which may be taken advantage of in modi in-situ oil 
shale processing. 


32436 (UCRL—81721(Rev.1)) Challenge of efficiently retorting 
very nonuniform beds of oil shale rubble. Galloway, T.R. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Mar 1979. 
Contract W-7405-ENG-48. 74p. (CONF-790405—9). Dep. NTIS, 
PC A04/MF AOl. 

From AICE meeting; Houston, TX, USA (1 Apr 1979). 

Recent experimental pilot scale retort work has shown signifi- 
cant declines in oil recovery yield as the size of the shale block 
increases. Current analyses of the i 
with experimental evidence for the 
fer and mass transfer processes that cause these lower yields. It i 
found that loss in retort oil yield is dominated by the flow i 
the matrix material around the large blocks and by the 
transient characteristics within the blocks. The principal mechanism 
appears to be burning and cracking of the produced oil in the gas 
phase near the larger shale blocks. The use of process control 
methods involving air/steam ratio, total flow, and flow variations 
coupled with monitored exit gas composition appears feasible to 
maximize oil production. 


32437 (UCRL—82309) Multiphase flow modeling of oil mist and 
liquid film formation in oil shale Lyczkowski, R.W.; Gida- 
spow, D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.; Illinois Inst. of Tech., or (USA)). Mar 1979. Contract W- 
7405-ENG-48. 28p. (CONF-790423—8). Dep. NTIS, PC A03/MF 
AOl. 


From 2. multiphase flow and heat transfer symposium work- 
shop; Miami Beach, FL, USA (16 Apr 1979). 

A first level model is presented to account for the appearance 
and disappearance of liquid oil produced during oil shale retorting. 
Although a substantial fraction of the kerogen initially present in the 
oil shale exits the retort as a liquid either in the form of a mist or a 
falling film, the flow or this valuable, clean liquid fuel is not 
presently accounted for in oil shale retorting computer models. A 
rigorous treatment of the problem is very difficult. A simplified and 
tractable treatment is developed which is designed to be incorporat- 
ed into computer models of the oil shale retorting process. A 
complete set of equations and simple models are devel to 
explicitly account for the movement of condensed oil mist liquid 
film flowing at unequal velocities. The equations clearly illustrate 
where more detailed treatments may be inserted, as they are devel- 
oped. 


32438 Method for automatically initiating in situ combustion for 
enhanced thermal recovery of hydrocarbons from a well. Howard, 
C.E.; Calvin, D.G.; Pitts, R.W. Jr. (to Texaco Inc.). US Patent 
4,136,737. 30 Jan 1979. Filed date 28 Sep 1977. 10p. 

A method for initiating an in situ combustion operation for 
heating a well to recover petroleum from a subterranean reservoir in 
the well comprises lowering an elongated combustion chamber 
suspended from a hollow electrical cable with an air supply tube 
therearound which supplies electricity, fuel gas, and air to the 
combusion chamber, mixing an air-fuel mixture in the combustion 
chamber, and igniting the air-fuel mixture with an ignitor ive 
to the thermocouple detecting burning in the combusion chamber 
for providing an automatic, reliable, and flame-out proof method for 
initiating heat deep in the well. 





3358 ENERGY RESEARCH ABSTRACTS 


ll Serie of oxygen functions on the of bitumen 
t, J.G.; ry Bm .E. (Alberta Res Counc, 
Feel Seti Sci Di . Can. Pet. Technol; 17: No. 3, 73-75(1978). 

Various in-situ methods of recovery have been proposed for 
Canada’s Athabasca bitumen which rely on the reaction of the 
bitumen with an oxygen-containing gas, but the properties of the 

roducts are usually ill-defined or, at best, largely speculative. 
efore, methods of introducing oxygen functions into the bitu- 
men were investigated. Comparisons of the product properties with 
those of the untreated bitumen are described in order to study the 
effects of these functions and to evaluate their performance during 
in-situ recovery. 25 refs. 


32440 Experimental investigation of the kinetics of underground 
dry, forward combustion. Allag, O. Tulsa, Ok; Univ. of Tulsa (1978). 
125p. University Microfilms Order No.79-05,544. 

Thesis (Ph. D.). 

A two-step chain reaction model was postulated in which fuel 
laydown and burnoff are considered as competitive kinetic reactions. 
Laboratory equipment consisting of a combustion tube assembly and 
sampling probe, a flow control system, an electronic control assem- 
bly, and a fluid analysis system are described. Fluid samples are 
taken at selected interior points within the combustion cell. Further- 
more it can be moved as the burning zone progresses through the 
sand pack enabling one to follow a given isotherm. We also present 
the procedural steps in preparing the apparatus, ee the experi- 
mental runs, and analyzing the data. Six experimental runs were 
performed using a 27° API Prudhoe Bay Crude. In addition to the 
coke residue, some light ends of the ps enter into the total fuel 
consumed by the burning zone. Reconstructed CO + COs produc- 
tion rate curves as functions of time and distance were used to arrive 
at measured burnoff rates which are compared to those calculated 
using an integral equation based on the two-step chain reaction 
hypothesis. A technique is presented for solving integral equa- 
tion and estimating the activation energies, pre-exponential factors, 
and some associated constants for fuel deposition and combustion. It 
was found that operating pressure has essentially no effect on the 
exponential energy, but it does affect the pre-exponential (or fre- 
quency) factor. The essential phenomena of forward combustion can 
be adequately depicted by the two-step chain reaction concept. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 32022 


32441 (UCRL—81614) Reaction kinetics between steam and oil 
shale char. Burnham, A.K. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1978. Contract W-7405-ENG-48. 
Tp. (CONF-790415—8). Dep. NTIS, PC A02/MF AOI. 

1979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 


The reaction kinetics between steam and the residual organic 
carbon (char) in retorted Colorado oil shale (Mahogany Zone) were 
investigated using both isothermal and nonisothermal methods. The 
reaction is found to depend on the 0.5 power of the steam partial 
pressure. The steam-char reaction is found to be faster than the CO,- 
char reaction at temperatures near 700°C. The reactivity of the char 
depends on both the heating rate used to generate the char and 
subsequent thermal treatment. Removal of mineral matter by acid 
leaching decreases the reactivity of the car by more than an order of 
magnitude. 


32442 Processibility of Athabasca tar sand using a batch extra- 
tion unit: the role of NaOH. Sanford, E.C.; Seyer, F.A. (Syncrude 
Canada Ltd., Edmonton, Alberta). CIM Bull; 72: No. 803, 164- 
169(Mar 1979). 

A laboratory-scale batch extraction unit and operating proce- 
dure for studying the hot-water separation of bitumen from Athabas- 
ca tar sands are described. The extractor evolved from earlier units 
and has been in use by Syncrude Research for the past 10 years. By 
using a unit such as this, it is possible to study tar sand feed quality 
and the effects of chemicals on the hot-water extraction process, 
while process variables are held constant. Data are presented to 
demonstrate the importance of surfactants to the process and the 
interrelated role of inorganic bases and surfactants. 


32443 Solvent extraction of tar sand. Hanson, D.O.; Sherk, F.T. 
(to Phillips Petroleum Co.). US Patent 4,139,450. 13 Feb 1979. Filed 
date 12 Oct 1977. 10p 

An extraction process for recovering bitumens from tar sands 
in which the tar sand is mixed with a hot hydrocarbon solvent, for 
example, toluene, in order to evaporate substantially all the water 
contained in the tar sands. The tar sands-solvent mixture is then 
separated into two phases of fine and coarse sand. Two centrifuging 
steps are then used to recover the bitumen from the fine sand phase. 


32444 Oil shale retorting: a correlation of selected infrared absor- 
bance bands with process heating rates and oil yeild. Evans, R.A.; 
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aa an as (Lawrence Livermore Lab., CA). Jn Situ; 3: No. 1, 
The measured absorbance for specific infrared bands of Colo- 
rado shale oil is correlated with process oil yield and retortin a rate. 
The results show excellent correlations using bands associa 
olefinic groups (910, 990 and 1640 cm™'); analyses were carried oe 
using both quantitative and - ualitative infrared methods. No pre- 
pone hewn of the crude shale o uired. The results are encourag- 
ing enough that, with further development, the method may have 
potential use as an on-line monitoring technique for various retorting 
processes. 


32445 Minister of Energy, Mines, and Resources. Porteous, K. 
(to Minister of Energy, Mines and Resources). US Patent 4,131,535. 
26 Dec 1978. Filed date 14 Feb 1977. 4p. 

In the hot water process wherein tar sand is slurried in a 
tumbler with hot water and sodium hydroxide, oversized material, 
rejected from the tumbler, is mixed with a portion of slurry flood 
water in a second slurrying device and subjected therein to heating 
and dispersal of bitumen associated with the rejects. A bitumen- 
containing slurry is produced from the second device and this slurry 
is combined with the tumbler slurry and subsequently subjected to 
flotation to recover bitumen. 


32446 Process for the manufacture of liquid fuel for gas turbines 
and gas turbine plant. Tschikul, V.I.; Stepanovitsch, A.; Tjagunov, 
B.1.; Tschikul, O.; Trufanov, P.A.; Storoschuk, J.; Asoskov, V.A.; 
Gubergriz, M.J.; Elenurm, A.A.; Scheloumov, V.V. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.); Gosudarstvennyj Nauchno- 
Issledovatel’skij Ehnergeticheskij Inst., Moscow (USSR); AN Eh- 
stonskoj SSR, Tallin. Inst. Khimii; Nauchno-Issledovatel’ skij Inst. 
Slancev (USSR); Tsentral’n Tusk Nauchno-Issledovatel’ skij Kotlotur- 
binnyj Inst., Leningrad )). German(FRG) Patent 2,610,494/ 
A/. 15 Sep 1977. 12p. AG German). 

The process is based on I thermal decomposition of solid 
fuels, the ouadenention of tar from the steam-gas mixture obtained 
and the rectification of the tar. Clearly distinct, ie. defined tar 
fractions, which correspond to the requirements for commercial 
products in the composition of the fractions, can be produced from 
tar without resublimation, if, according to the invention, one con- 
ducts the steam-gas mixture, containing more than 5% tar vapour 
relative to the total volume of the mixture, to be rectified with 
sequential removal of condensed and rectified tar fractions. 


32447 Procedure for producing oil from oil shales. Mueller, E.S. 
(to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,401,633/A/. 24 Jul 1975. 3p. (In German). 

The invention pertains to a method of winning oil from oil 
shales by low temperature carbonisation. The novelty in this process 
is that more or less large amounts of wood are added to the oil shales 
in order to influence oil quality and yield. Also the temperature can 
thus be controlled more easily. 


REFINING 
REFER ALSO TO CITATION(S) 32279, 32280, 32446, 34155 


PURIFICATION 
REFER ALSO TO CITATION(S) 32278 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 32187, 32439, 32444 


32448 (AD-A—058586) Further studies of fuels from alternate 
sources - fire extinguishment experiments with JP-5 jet turbine fuel 
derived from shale. Final report. Hazlett, R.N.; Affens, W.A.; 
McLaren, G.W.; Butler, C.S. (Naval Research Lab., Washington, 
DC (USA)). May 1978. 13p. 

Fire extinguishment experiments with JP-5 jet fuels derived 
from shale crude oil and also from petroleum (for comparison) were 
conducted at NRL’s Chesapeake Bay facility. The experiments were 
conducted in a 40-foot diameter circular pool using Aqueous Film 
Forming Foam (AFFF) as the fire extinguishing agent. The results 
with both types of fuel were similar, and it was concluded that the 
techniques and agents for AFFF application, which have been 
= for petroleum fuel fires, can also be used for shale derived 
jet fuel. 


32449 (CONF-790334—2) Polar constituents of a shale oil: com- 
parative composition with other fossil-derived liquids. Rubin, I.B.; 
Goeckner, N.A.; Clark, B.R. (Western Illinois Univ., Macomb 
(USA); Oak Ridge National Lab., TN (USA)). 1979. Contract W- 
7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AOl. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 
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Similarities and differences in the polar portions of a variety 
of t of fossil fuel oils including oil from shale, from several coal 
liquefaction processes and from a mixture of natural petroleum 
crudes are described. Samples were fractionated by acid/base distri- 
bution as well as by gel partition chromatography which was then 
followed by acid/base distribution and adsorption chromatography. 
One subfraction of particular interest was that obtained from the 
hydrophilic fraction after gel partition chromatography, extracted 
into a neutral subfraction, and then eluted from an alumina column 
by methanol. This subfraction was not gas chromatographable, and 
was partially characterized by elemental analysis, NMR spectros- 
copy and infrared spectrophotometry. 


32450 (PB—283098) Trace elements associated with oil shale and 
its processing. Final report 1975—1977. (TRW Environmental Engi- 
neering Div., Vienna, VA (USA); Denver Research Inst., CO 
(USAy. May 1977. Contract EPA-68-02-1881. 57p. NTIS PC A04/ 


A This report includes a summary of existing trace element 
composition data for shale and its products, an evaluation of these 
data and related studies to estimate the distribution of trace elements 
among shale products during oil shale processing, and predictions - 
the disposition and ultimate fa te of trace elements after waste dis 
al or product use. Wide ranges in trace element concentration re’ ect 
natural geographic and vertical profile variations in shale. 


32451 (UCRL—52619) Surface-area and pore-volume study of 
retorted oil shale. Slettevold, C.A.; Biermann, A.H.; Burnham, A.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 
Dec 1978. Contract W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF 
AOl. 

The surface area and pore distributions of retorted Colorado 
oil shale were studied using nitrogen and carbon dioxide adsorption 
and mercury porosimetry. Shale surface area was studied as a 
function of the heating rate during retorting. Results were analyzed 
with the Langmuir; runauer, Emmett, and Teller; and Dubinin- 
Polanyi equations. It was found that surface area correlated well 
with the amount of residual organic carbon. Also, the surface areas 
determined with carbon dioxide were substantially larger than those 
determined with nitrogen. Duplicate samples were decharred by 
heating in air at 400°C for 24 h. The surface areas of these samples 
were less than half of those with the residual carbon. The surface 
areas of the retorted and decharred samples were combined to obtain 
an estimate of the specific surface area of the residual organic carbon 
(typically 300 m?/g). Acid leaching of three samples from those 
above removed the carbonate minerals. The surface areas deter- 
mined by carbon dioxide adsorption showed an increase by a factor 
of two to three over the unleached samples. This effect was attribut- 
ed to the formation of a sponge like structure caused by the dissolu- 
tion of micrometer-sized crystals of calcite and dolomite in the shale. 
The pore characteristics of the retorted shale was also examined by 
mercury porosimetry and nitrogen adsorption. Scanning pret 
microscope pictures demonstrate the origin of the porosity. 


32452 Characteristics of the structureless microcomponents of 
the 


. lina, E.M. (All-Union Sci-Res Inst of 
Geol Pet Prospect, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
11: No. 5, 81-89(1977). 

This work was devoted to determining the possibility of using 
the method of infrared spectrometry for studying the structureless 
microcomponents of sapropelic and mixed types of DOM in concen- 
trates of debituminized kerogen. During the study of a specially 
selected collection of kerogen concentrates, regular connections 
between the features of the chemical structure and genetic type of 
the structureless microcomponents of the DOM were found that 
reflect the specific features of the initial material and the conditions 
of its accumulation and transformation. It has been shown that the 
use of infrared spectrometry permits the coal-petrographic diagnosis 
of the structureless microcomponents of mixed forms of DOM to be 
refined. 12 refs. 


DIRECT USES AND BY-PRODUCTS 


32453 Utilization of oil shale. Wefing, H. (Deutsche Babcock 
und Wilcox A.G., Oberhausen (Germany, F.R.)). Erdoel-Erdgas Z.; 
94: No. 5, 180-185(May 1978). (In German). 

The large oil shale reserves have become more and more 
subject of the discussion about how to cover the energy required in 
the coming decades. Direct combustion in the power station and 
low-temperature carbonization for the production of oil and gas 
could be primarily applied as processing method. A general problem 
in processing oil shale for the utilization of its energy content is the 
ballast portion — g profitability, which might cause technical 
problems, too. is why it is interesting to apply processing 
methods which are designed in a way that the mineral residue can be 
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used as high-quality by-product for the fabrication of construction 
material. Portlandzementwerk Dotternhausen Rudolf Rohrbach KG 
have been operating a fluidized-bed fired power station for some 
years now. Electric power and hydraulic combustion residue for the 
production of cement are produced by direct combustion of oil shale 
of a calorific value of approx. 4 MJ/kg at about 800°C. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32193 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 34730, 34971, 34984, 34985 


32454 pape ote 1), pp 5.5-5.9) Mutagenicity of shale oil 
and solvent refined coal products. Pelroy, R.A.; Cresto, J.T.; Peter- 
son, M.R. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Pilot-plant solvent refined coal and shale oil samples were 
assayed for mutagenicity with the Ames test. Simple fractionation 
revealed that most of the mutagenic activity in these materials was 
contained in the basic or tar fractions. Thin-layer chromatography 
and enzymatic analysis were used to obtain information on the 
identity and number of mutagenic components in the SRC samples. 


32455 Slurry backfilling of in situ oil shale retort. Watson, G.H.; 
Speer, T.L. (to Standard Oil Co. (Indiana)). US Patent 4,131,416. 26 
Dec 1978. Filed date 30 Aug 1977. 12p. 

Disclosed is a process for the slurry backfilling of subterra- 
nean in situ oil shale retorts, especially the improvement comprising 
introducing a slurry of sand and water into the subterranean retort so 
as to form drainage paths for the removal of water from the slurry of 
spent shale and water. Disclosed is a process for the subterranean in 
situ retorting of oil shale and disposal of spent shale from surface 
retorting comprising forming a subterranean in situ retort so that the 
subterranean retort contains a mass of rubblized oil shale; passing a 
retorting fluid through said rubblized mass so as to substantially 
retort said mass and recover hydrocarbons; cooling the subterranean 
retort; introducing a slurry comprising water and spent oil shale 
from surface retorting into said subterranean retort; and introducing 
a slurry comprising water and a material capable of forming a porous 
structure at one or more points in the subterranean retort so as to 
form one or more drainage paths for the removal of water from the 
slurry of water and spent shale from surface retorting; so that the 
spent shale from surface retorting is effectively disposed of and a 
mechanically and environmentally suitable underground formation is 
established. 


32456 Contamination of groundwater by organic pollutants 
leached from in situ spent shale. Amy, G.L. Berkeley, CA; Univ. of 
California (1978). 311p. University Microfilms Order No. 79-04,363. 

Thesis (Ph. D.). 

Both batch-mode and continuous-flow column experiments 
were conducted to study the leaching phenomenon. Leachate de- 
rived from the batch-mode experiments was analyzed for organic 
carbon, organic nitrogen, phenols, and acid/base/neutral fractions. 
The highest levels of organic carbon were detected in leachate 
derived from spent shale produced during either inert gas retorting 
or combustion retorting using recycle gas. The highest levels of 
phenols were observed in leachate obtained from spent shale pro- 
duced during inert gas retorting while significant levels of organic 
nitrogen were also detected in various leachate samples. The most 
predominate organic fraction measured in leachate samples was the 
neutral fraction associated with spent shale produced during inert 
gas retorting. Batch-mode equilibrium results were analyzed accord- 
ing to the Freundlich and Langmuir isotherm models. Kinetic analy- 
sis was made of the continuous-flow column experiments. Internal 
diffusion appeared to be the most likely rate-limiting mechanism for 
leaching from combustion-retorted spent shale. In contrast, no single 
mass transfer mechanism appeared to control the leaching phenom- 
enon for inert gas-retorted spent shale over the entire range of 
leaching time examined. It is concluded that the leaching effect is a 
potentially chronic problem. 


NUCLEAR FUELS 
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RESERVES 


32457 (CONF-7704103—, Be. 1p, Paper 1) Statistics of the 
uranium industry. Meehan, R.J. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


: is a broad brush review of the current situation 
and oan int xploration, reserves, and production in USA. The 
data are based on 7 ¢ data in ERDA's Grand Junction Office files as 
of Jan 1, 1977. 23 figures. (DLC) 


32458 (CONF-7704103—, pp 3lp, Paper 2) Uranium explora- 
tion. Motica, J.E. Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


Geologic processes that formed the U deposits are discussed. 
Over 90% of known US U ore reserves occur in fluvial sandstones, 
and U mineralization in these rocks is associated with humic matter. 
Geologic structures do not appear to have a direct influence on the 
localization of U ore deposits in sandstones. U occurrences in USA 
are illustrated. 22 figures. (DLC) 


32459 (RME—3161) Uranium occurrences, Wiscon- 
sin, and Minnesota. Final report. Barrett, L.P. ent of 
Energy, Grand Junction, CO (USA). Grand Junction Office). Jan 
1979. "Gesnnct EY-76-C-13-1664. 18p. Dep. NTIS, PC A02/MF 
A0l. 

The occurrence of uranium and thorium mineralization in 
Precambrian and certain Paleozoic and Cretaceous rocks of Michi- 
gan, Wisconsin, and Minnesota is summarized. There are no known 
commercial deposits of uranium in the precambrian south and west 
of Lake Superior, but there are quite a few spotty occurrences of 
uranium mineralization in granite, granite gneiss, and graphs Huron- 
ian Iron Formation. The Upper Huronian black tic slates 
carry small quantities of uranium. There is a possibility that Blind 
pete A deposits may occur in the Huronian quartzites of Michi- 

isconsin. In general, the Precambrian areas south of Lake 
uperior, particularly the Huronian sediments, have heavy glacial 
overburden. In 1957 an extensive geoc eochemical sampling of the 
steams and rivers was carried on by the U.S. Atomic Ener, vie 
Commission. This is the most promising method yet found for 
location of potential uranium deposits beneath the glacial overb 
den. 


32460 Contribution of nuclear power to world energy supply, 
1975-2020. Foster, J.S. (World Energy Conference, — Ontario 
(Canada). Canadian National Committee); Duret, Phillips, 
G.J.; Veeder, J.1.; Wolfe, W.A.; Williams, R.M. pp i0s-i34 of World 
energy resources 1985-2020. Guildford, UK; we Science and Tech- 
nology Press (1978). 

After a general introduction, the subject is treated under the 
followin — headings, fully illustrated by tables and figures: growth of 
electrical power; growth of nuclear power (various nuclear power 
systems); uranium demand; uranium resource estimates; uranium 
availability; unconventional uranium resources (eg. as a by-product); 
undiscovered uranium resources; measures of required effort; thor- 
ium resources supply; improvements in fuel utilization (effect of 
breeder on annual enrichment —— fuel processing require- 
ments); penetration of advanced fuel cycles (projected world pluto- 
nium inventories). 


EXPLORATION 


REFER ALSO TO CITATION(S) 32702 


32461  (CONF-7704103—, pp 48p, Paper 6) Brief look at 
(3 


ERDA's NURE program. Grutt, E.W. Jr. (Energy Research and 
Development Administration, Grand Junction, CO). Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


Exploration activities, largely of a reconnaissance basis, have 
increased in areas where the aerial and hydrogeochemical surveys 
have indicated anomalous areas. Areas indicated as berg uranium 
favorability from regional geologic studies are being investigated. 
The recent discovery by Phillips Petroleum in the Juan Basin 
was in an area previously indicated by an ERDA (LPI) report as 
having high favorability. Industry is showing great interest in obtain- 
ing the technology transfer of direct uranium logging systems as 
pay as possible. The various open-file — generated by the 

rogram are being acquired by the Industry at the rate of 
over per month. The continuing interest in NURE activities is 
demonstrated by the excellent attendance at the GJO Seminar and 
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technical —_ sponsored by ERDA and Bendix. Conferences 
this year with many of the exploring and producing companies 
indicate that industry generally supports the overall concept and 
need for the NURE program from a National viewpoint. The 
domestic resources of uranium and their magnitude have become 
more important than ever before to the utility industry in light of 
current statements of National policy, which defers reprocessing of 
spent fuel and development of the breeder reactor. 

NURE _. aerial 


ee — BX—16(79)(Vol. agg all 
reconnaissance survey: Blue 


and magnetic Ridge area, 

aoe NJ 17-12, Winston-Salem NJ 17-11, nt Johnson City NJ 

17-10 Quadrangles. (LKB Resources, Inc., Huntingdon Valley, PA 

(USA)). Dec 1978. Contract EY-76-C- 13-1664. 2 . Dep. NTIS, 

PC Al13/MF AOl1. 

Volume II presents the flight line profile data and statistical 

analysis results for the Johnson City NJ 17-10 Quadrangle in Tennes- 
see, Kentucky, and Virginia. 


32463 (GJBX—17(79\(Vol. eeeeengs) | Aerial gamma ray 

magnetic survey: Rockies/Laramie Range Pro; Rock Springs 
Quadrangle, Wyoming. Final report. (GeoMetrics, Inc., Sunnyvale, 
CA wor Nov 1978. Gaaen EY-76-C-13-1664. 188p. Dep. 
NTIS, PC A09/MF AO1. 

Volume 2 presents the flight line profile data and statistical 
analysis results for the Rock Springs Quadrangle in Wyoming. (LK) 
32464 oniaesin National Uranium Resource Evaluation 

and stream sediment reconnaissance 
Lasts data fox Anette NEMS Quadrospie Texas. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 21 Dec 1978. Contract W-7405-ENG- 
26. 264p. (K/UR—115). Dep. NTIS, PC A12/MF A0O1. 

Field and laboratory data are presented for 734 groundwater 
and 659 stream sediment samples. Statistical and areal distributions 
of uranium and possible uranium-related variables are displayed. A 
generalized geologic map of the survey area is provided, and perti- 
nent geologic factors for uranium mineralization are briefly dis- 

. Groundwater data indicate high concentrations of uranium 
along several northeast—southwest trends paralleling the stike of 
major formations cropping out within the survey area. A well- 

trend occurs in the Whitsett, Catahoula, Oakville, and Flem- 
ing Formations. Another prominent trend is present along the 
Jes ore Navarro and Midway Groups; the uranium anomalies there 
are associated with bedded phosphates. Several trends delineating 
saline water are also discernible, the most prominent of which occurs 
in the Lower Jackson Group and Yegua Formation. Other saline 
water trends occur in the Fredericksburg and Trinity Groups in the 
northwest section of the survey area. The stream sediment data 
indicate that uranium is associated with heavy and/or resistate 
minerals in the Wilcox Group and the Whitsett—Catahoula and 
Oakville—Fleming Formations. The relatively high percentage of 
detrital minerals in these units reflects the proximity of the survey 
area to the Llano Uplift and Edwards Plateau. Soluble uranium is 
primarily associated with the Eagle—Ford, Taylor, and Navarro 
Groups. 


32465 (GJBX—23(79)) Aerial radiometric and magnetic recon- 
survey of portions of Arizona—New Mexico. Volume 1. 
Instrumentation and methods. Final report. (Texas Instruments, Inc., 


Dallas (USA)). Nov 1978. Contract EY-76-C-13-1664. 63p. PCE 10/ 
MF E10. 


Instrumentation and methods are described that were used for 
a Department of Energy (DOE) sponsored, high-sensitivity, aerial 
gamma-ray spectrometer and magnetometer survey of the Mesa, 
Tucson, Nogales, Clifton, Silver City, and Douglas, NTMS, 
1:250,000-scale quadrangles in southeastern Arizona and southwest- 
ern New Mexico. A Bell 212 helicopter equipped with gamma-ray 
spectrometer and six large-volume sodium iodide (NaI) detectors, 
two 400-channel analyzers, and ancillary geophysical and electronic 
equipment was employed for the major part of the 1978 coverage. A 
DC-3 aircraft equipped with nine detectors was used for parts of two 
quadrangles. The systems were calibrated using the DOE calibration 
facilities at Grand Junction, Colorado, and Lake Mead, Arizona. 
Gamma-ray spectrometric data were processed to correct for vari- 
ations in atmospheric, flight, and instrument conditions and were 
statistically evaluated to remove the effects of surface geologic 
variations. The resulting first-priority uranium anomalies were inter- 
preted to evaluate their origin and significance. Results of the 
interpretation in the form of a preferred anomaly map, along with 
significance-factor profile maps, stacked profiles, and histograms, ard 
presented in the individual quadrangle volumes of this final report. 


32466 (GJBX—26(79)) Results of elemental analyses of water 
and waterborne it samples from areas of Alaska proposed for 
the Chukchi Imuruk National Reserve, Selawik National Wildlife 
Refuge, and Cape Krusenstern National Monument. Sharp, R.R. Jr. 
(Los Alamos Scientific Lab., NM (USA)). Oct 1978. Contract W- 
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7405-ENG-36. 182p. (LA—7503-MS). Dep. NTIS, PC A09/MF 
AOl. 

During S99 1976, waters and sediments were col- 
lected from streams and lakes over an area of 100,000 km? around 
Kotzebue, Alaska, as part of the National Uranium Resource Evalu- 
ation Hydrogeochemical and Stream Sediment Reconnaissance. The 
work provides multielement results for 949 waters and 886 sediments 
from 979 locations. Of these, 492 waters and 452 sediments are from 
517 locations in the pro’ Chukchi Imuruk Reserve; 447 waters 
and 423 sediments are from 451 locations in the proposed Selawik 
Wildlife Refuge; and 10 waters and 11 sediments are from 11 
locations in the pro Cape Krusenstern Monument. The field 
data, with concentrations of 13 elements in the waters and 43 in the 
sediments, are presented, and the sample locations are shown on 
accompanying plates. The waters were analyzed for uranium by 
fluorometry or delayed-neutron counting and calcium, chromium, 
cobalt, copper, iron, lead, magnesium, manganese, molybdenum, 
nickel, titanium, and zinc by plasma-source emission spectrography. 
The sediment samples were analyzed for uranium by delayed-neu- 
tron counting, beryllium and lithium by arc-source emission spectro- 
graphy, bismuth, cadmium, copper, lead, nickel, niobium, silver, tin, 
and tungsten by x-ray fluorescence, and aluminum, antimony, 
barium, calcium, cerium, cesium, chlorine, chromium, cobalt, dys- 
prosium, europium, gold, hafnium, iron, lanthanum, lutetium, magne- 
sium, manganese, potassium, rubidium, samarium, scandium, sodium, 
strontium, tantalum, terbium, thorium, titanium, vanadium, ytter- 
bium, and zinc by neutron activation. Uranium to thorium ratios in 
each sediment are also provided. 


32467 (GJBX—27(79)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Lawton NIMS quadrangle, Oklahoma; 
Texas. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 29 Dec 
1978. Contract W-7405-ENG-26. 248p. (K/UR—116). Dep. NTIS, 
PC E05/MF E05. 

Field and laboratory data are presented for 703 groundwater 
and 782 stream sediment samples. Statistical and areal distributions 
of uranium and ible uranium-related variables are displayed. 
Groundwater data indicate that the most promising areas for poten- 
tial uranium mineralization occur in the Lower Permian units sur- 
rounding the granite outcrops of the Wichita Mountains. Waters 
from the Hennessey and Clearfork Groups and the Garber Sand- 
stone contain the highest uranium values. Elements associated with 
the uranium are arsenic, boron, barium, molybdenum, sodium, seleni- 
um, and vandium. Stream sediment data indicate that the promising 
areas for potential uranium mineralization occur around the Wichita 
Mountains where stream sediments are derived from the Lower 
Permian Post Oak Conglomerate, Hennessey Group, and Garber 
Sandstone and from the Cambrian igneous rocks. Other areas of 
interest occur (1) in the western part of the quadrangle where the 
sediments are derived from rocks of the E] Reno Group, and (2) 
along the southern border of the quadrangle where the sediments are 
derived from the Wichita Group. 


32468 (GJBX—37(79)(Vol.1)) Aerial radiometric and magnetic 
survey: Seguin National Topographic Map, Texas Gulf Coast. (Geo- 
data International, Inc., Dallas, TX (USA)). [nd]. Contract EY-76-C- 
13-1664. 139p. Dep. NTIS, PC E13/MF E13. 

The results from an airborne gamma ray and total magnetic 
field survey of the Sequin quadrangle in Texas are presented. The 
Seguin Sheet shows the surficial geology for an area between 
latitudes 29°00’ and 30°00’ N and longitudes 96°00’ and 98°00’ W 
Late Mesozoic, Tertiary, and Quaternary aged sediments are part of 
the coastal plain of the Gulf Coast Geosyncline. The Cenozoic strata 
—_ out in subparallel belts which are progressively younger sea- 
ward. The Quaternary deposits are concentrated, mainly, in the 
southeastern part of the area, or form a dendritic pattern along the 
streams and tributaries of the Colorado and Guadalupe river sys- 
tems. The Pleistocene Beaumont, Leona, and Willis formations are 
extensive, and cover approximately 30% of the map sheet area. 
Important deposits of uranium have been located in the Deweesville 
Sandstone Member of the Whitsett Formation. This Eocene sand- 
stone occurs in the southwestern section of the area. 


32469 (GJBX—37(79)(Vol.2)) Aerial radiometric and magnetic 
survey: Seguin National Topographic Map, Texas Gulf Coast. (Geo- 
data International, Inc., Dallas, TX (USA)). [nd]. Contract EY-76-C- 
13-1664. 168p. Dep. NTIS, PC A08/MF AOI. 

Flight line profile data and statistical analysis results are 
presented for the Texas Gulf Coast. (LK) 


32470 (NP—23684) Geochemical Exploration Program for urani- 
um in the northern Wadesboro and southern Sanford Triassic Basins of 
North Carolina. Callahan, J.E. (Appalachian State Univ., Boone, NC 
(USA). Dept. of Geology). 1 Apr 1978. 7lp. NTIS, PC A04/MF 
AOl. 


Purpose of the grant was to locate favorable areas for follow- 
up uranium exploration in the two basins; this was accomplished by 
analyzing 235 stream sediment samples. Eighteen of the 235 samples 
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contained at least 1 ppM uranium and were considered to be possibly 
anomalous. Six of the high-U samples had significant thorium values 
(100 ppM), and therefore their high U values are probably from 
thorium-rich minerals such as monazite. Follow-up work should be 
done on the 13 samples with low thorium values. (DLC) 


MINING 


REFER ALSO TO CITATION(S) 32566, 34059 


32471 (CONF-7704103—) Uranium mining technology. Kim, 
Y.S. (ed.). (Nevada Univ., Reno (USA). Mackay School of Mines). 
Oct 1977. 597p. Conferences and Institutes, Univ. of Nevada, Reno 
89557. 


From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 

The 24 papers cover such topics as: statistics, mining meth- 
ods, exploration uranium supply and charges, saletce, aia mining, ore 
processing, tailings control, radon control in mines, mill licensing, 
etc. Separate abstracts were prepared for 23 of the papers. (DLC) 


32472 of eae 7704103—, 10p, Paper 3) Mining techniques 
at Lucky M fio Cupelia's teat Mc Mine. Crouch, J.F. 
Oct ge 

m Conference on uranium mining technology; Reno, NV, 
USA Ga ha 1977). 


A method of strip mining sedimentary U roll front type of ore 
deposits was developed over 20 years at Lucky Mc Mine. The 
techniques are discussed in detail. 3 figures. (DLC) 


32473 (CONF-7704103—, pp 37p, Paper 4) Water jet perforator 
for uranium leaching wells. Savanick, &. A. Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


This report deals with a newly developed water jet cutting 
device specifically designed to perforate the side wall of cemented 
polyvinyl chloride (PVC) cased uranium leaching wells. If these 
perforations are properly sized, they will permit the influx of solu- 
tions into the well bore while blocking an ingress of sand. (DLC) 


32474 (CONF-7704103—, pp 7p, Paper 5) Open pit mining of 
uranium, Wood, J.T. Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The Jackpile—Paquate Mines of the Anaconda Company are 
on the Laguna Indian Reservation midway between Grants and 
Albuquerque, New Mexico. The open pit mining of uranium ore at 
those mines is conducted in three separate operations (stripping, 
mining, and ore haul). (DLC) 


32475 ae ae ) pp 20p.P Paper 7) Underground mining 
(wet, with track). Gebeau, A 

From Conference on poihvi mining technology; Reno, NV, 
USA (24 Apr 1977). 


This paper discusses the underground mining of U under wet 
conditions using rail haulage and slusher mining systems, with the 
Ambrosia Lake District (Grants Uranium Belt) as the reference case. 
(DLC) 


32476 (CONF- -7704103—, pp 28p, Paper 8) Trackless pode he at 
Union Carbide's Operations in in ‘the », edi District in 
Colorado and quatinadingh Utah. Harvey, G.J. Jr. Oct wv 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The Deremo mine has now been a leading producer for 
Union Carbide’s Uravan plant for 15 years having produced in 
excess of 1.5 MM tons of ore. Even though the waste produced per 
ton of ore has steadily increased along with increased haul: 
distances, the total ore per man shift has continued to show 
improvement. The outstanding performance being attained at oe 
King Solomon mine is at least partly due to the use of new and 
innovative methods developed during the preceding years of trial 
and error starting with the Capita wile mine in 1958. 15 figures. 


32477 (CONF-7704103—, pp 47p, — 9) Grade control in 


lew Mexico. Forhan, R. 
(Anaconda Co., Grants, NM). Oct 1977. 


From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 
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The mining of uranium orebodies presents problems not en- 
countered with other types of deposits because of the unique nature 
of the sampling procedure. ——_ chemical — can be taken, 
it is more economical to log the holes radiometrically and convert to 
equivalent UsOs grade. Grade control practices entail a mine-life 
process of: (1) good record keepin, g; (2) sample control and coordi- 
nation; (3) good mining practices; (4) engineering control; (5) knowl- 
edge of the deposit; (6) a reliable grade control department with 
— personnel; and (7) communication wil all departments. 19 


32478 (CONF-7704103—, pp 9p, Paper 10) Continuous miner in 
uranium mining. Gibbs, C.M. Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


This paper is concerned with the Alpine Miner and the 
experience gained with it in the Anaconda Co. operations at the 
Jackpile Mine in New Mexico. Problems include ventilation and 
age e of broken rock. Development and mining costs are favora- 
ble. (DLC) 


32479 (CONF-7704103—, pp 26p, Paper 11) Open pit and/or 
mining: a discussion. Stover, C.F.; Arlin, Z.E. (Ana- 
conda Co., Grants, NM). Oct 1977. 


From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


A practical analysis of the mining of an ore body by open pit 
and/or underground methods is discussed. A gene’ case histo- 
ry is presented to demonstrate the application of the major factors 
involved in the analysis, and the effect of a two-tier market is 
examined. 5 figures. 


32480 (CONF-7704103—, pp 17p, Paper 14) Solution mining old 
stope leaching at United Nuclear-Homestake Partners. Wyrick, R. 
(United Nuclear-Homestake Partners Mines, Ambrosia Lake, NM). 
Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The use of the empirical equation M = K ty can be used for 
individual leaching areas only after the transition period has passed. 
The equation has different values of K and y for different leaching 
areas. We have not yet been able to use the previous equation for a 
stope area after rotation for a rest period. Conditions in the old 
stopes change and new constants must be obtained. We have not 
learned all the answers. The reclaimed water sometimes enters 
accessible areas as a mixture of enriched water from two or more old 
stopes. This complicates the collection of required water samples. 
Without the proper water samples, accurate predictions for individu- 
al areas are difficult. However, the use of the empirical equations 
have helped in maintaining production rates and some insight into 
conditions in the old stopes has been obtained. 5 figures. 


32481 (CONF-7704103—, pp 16p, Paper 15) Projections of the 
impact of borehole leaching on domestic uranium production. Hohne, 
F.C. Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The concept of solution mining is not new. Many companies 
have used stope, dump, and heap leaching techniques to supplement 
production of base metals by conventional mining methods. Interest 
and the application of solution mining as a primary recovery tech- 
nique for uranium was stimulated by the unprecedented increase in 
the costs of energy caused by the Arab Oil Embargo in 1974. The 
paper presented discusses the ore reserves available to solution 
mining techniques and the feasibility of the process including the 
problem of selective leaching in sandstone hosts with varying miner- 
alogy and the peculiar problems associated with closed-circuit plant 
operation. 


32482 (CONF-7704103—, pp 24p, Paper 16) Hydraulic jet 
mining. Andersen, A.K. (Marconaflo Corp., San Francisco, CA). 
Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The Marconaflo system, originally conceived to facilitate the 
handling of solid materials in slurry form, has been applied in a 
hydraulic jet mining scheme. The primary emphasis in the test 
programs has been the hydraulic extraction of low-grade, shallow 
uranium deposits which heretofore have not been amenable to 
conventional mining techniques. This paper describes the prelimi- 
nary adaptation of Marconaflo vechnehe ogy to the mining of these 
small uranium deposits. The principal behind the jet mining tech- 
nique is to drill a borehole down to the mineralized zone and lower 
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the proprietary jetting devices inside the borehole and effectively 
mine the sandstone as a slurry produced by high-pressure systems. 
This test program was instituted in the summer of 1972 in the 
uranium fields in Wyoming, and subsequent programs have been 
conducted every summer since that time. All the data collected to 
date, some of which are visual observations about the program are 
presented. In addition, some basic flowsheets combining mining and 
leaching leaching technology are discussed. 14 figures. 


32483 (CONF-7704103—, pp joe. Fem Paper 17) Comparison of 
open pit and in situ leach economics. lips, P.E. (Rocky Mountain 
Energy Co., Denver, CO). Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The intention of this brief study has been to illustrate the 
kinds of deposits which may be exploited by in situ leaching and 
show how analysis of the significant process variables can point to 
profitable areas of research and development. Hopefully, such a 
process can be instrumental in bringing in situ leach technology up 
to the level of understanding and dependability of today’s conven- 
tional processes. If these assumptions are reasonably verified, pres- 
ently marginal deposits will move into the economic category. 4 
figures, 9 tables. 


32484 (CONF-7704103—, pp 48p, Paper 18) Progress summary 
of US Bureau of Mines heap leaching studies on uranium ores. Seidel, 
D.C. (Bureau of Mines, Salt Lake City, UT). Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


Results from the initial phases of the Bureau of Mines heap 
leaching studies are summarized. The investigation was conducted 
under a contract to the Colorado School of Mines Research Insti- 
tute. The objective of this program is to develop fundamental and 
comparative data on the relationship between particle size, leaching 
rate, and percolation rate during the heap leaching of lower grade 
uranium ores from Wyoming, Colorado, New Mexico, and other 
uranium districts. Pilot leaching studies conducted in 2-foot-ID by 
10-foot-high columns have shown that each of the three ore materi- 
als showed an individual response. Using the results obtained from a 
given ore to predict the response of another material could lead to 
significant errors, and percolation rates have a major influence on 
the uranium leaching rate, and for some materials may be the 
primary variable. 13 figures, 11 tables. 


32485 (CONF-7704103—, pp 13p, Paper 22) Radon daughter 
control in the Uravan Mineral Belt. Swindle, R.W. (Union Carbide 
Corp., Grand Junction, CO). Oct 1977. 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


The control of radon daughter products in mines of the 
Uravan Mineral Belt is strongly affected by the erratic nature of the 
ore deposits. Another problem is the frequent necessity of reactivat- 
ing mine workings that have been inactive for many years. Ventila- 
tion holes and other airways are usually too small to provide 
adequate ventilation to satisfy current requirements, and they are 
often caved. The greatest change in ventilation systems in recent 
years has been the trend toward larger-diameter, drilled ventilation 
raises that provide more ventilation at considerably lower cost. The 
increase in raise size has aggrevated ground-support and ice-forma- 
tion, difficulties, but these problems are being solved by lining the 
raises with shotcrete and grouting the water bearing horizons. Elec- 
tronic air cleaners have been effectively used to remove radon 
daughter products from mine air for several years but their utility is 
limited by the rate of regrowth of the radon daughters after the air is 
cleaned. 5 figures. 


32486 (CONF-7704103—, pp 36p, Paper 24) US Bureau of 
Mines radiation control research. Bates, R.C.; Franklin, J.C. Oct 
1977. 


From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


Efforts by the Bureau of Mines to measure and reduce harm- 
ful concentrations of radioactive gas in uranium mines are discussed. 
Equipment has been developed for simultaneous monitoring of radon 
and radon daughters, temperature, relative humidity, absolute pres- 
sure, and air velocity. The effects of changes in weather conditions, 
ventilation, and mining methods on the mine atmosphere can there- 
fore be evaluated. Addition of water to the rock substantially in- 
creased the radon emanation from rock wells. Control methods 
being evaluated include overpressurization, cyclic ventilation, bulk- 
heading, backfilling with tailings, and application of sealant to the 
mine rock. 37 references, 20 figures, 4 tables. 
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32487 apn A en Non-electrical uses of thermal energy 
generated in the production of fissile fuel in fusion—fission reactors: a 
comparative economic parametric analysis for a hybrid with or without 
synthetic fuel production. Tai, A.S.; Krakowski, R.A. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 19p. 
(CONF-790117—2). Dep. NTIS, PC A02/MF AOl1. 

From 3. US/USSR symposium on fusion - fission hybrids; 
Princeton, NJ, USA (22 Jan 1979). 

A parametric analysis has been carried out for testing the 
sensitivity of the synfuel production cost in relation to crucial 
economic and technologic quantities (investment costs of hybrid and 
synfuel plant, energy multiplication of the fission blanket, recirculat- 

“ wer fraction of the fusion driver, etc.). In addition, a minimum 

1 selling price has been evaluated, from which the fission— 
, armlpsne: ¥ complex brings about a higher economic benefit 
than does the fusion—fission fi ybrid entirely devoted to fissile-fuel 
and electricity generation. Aang an electricity cost of 2.7 cents/ 
kWh, an annual investment cost per power unit of 4.2 to 6 $/GJ (132 
to 189 k$/MWty) for the fission—fusion complex and 1.5 to 3 $/GJ 
(47 to 95 k$/MWty) for the synfuel plant, the synfuel ergy net 
cost (i.e., revenue = cost) varies between 6.5 and 8.6 $/GJ. These 
costs can compete with those obtained by other processes (natural 
gas reforming, resid partial oxidation, coal gasification, nuclear fis- 
sion, solar electrolysis, etc.). This study points out a potential use of 
the fusion—fission hybrid other than fissile-fuel and electricity gen- 
eration. 


32488 (PB—284873) Uranium in situ leach mining in the United 
States. Information circular. Larson, W.C. (Bureau of Mines, Twin 
Cities, MN (USA). Twin Cities Mining Research Center). 1978. 74p. 
NTIS PC A04/MF AO1. 

This report discusses uranium in situ leach mining in the 
United States; the purpose of which is to acquaint the reader with an 
overview of this emerging mining technology. This report is not a 
technical discussion of the subject matter, but rather should be used 
as a reference source for information on in situ leaching. An in situ 
leaching bibliography is included as well as engineering data tables 
for almost all of the active pilot-scale and commercial uranium in 
situ leaching operators. These tables represent a first attempt at 
consolidating operational data in one source, on a regional scale. 
Additional information is given which discusses the current Bureau 
of Mines uranium in situ leaching research program. Also included is 
a listing of various State and Federal permitting agencies, and a 
summary of the current uranium in situ leaching operators. Finally, a 
glossary of terms has been added, listing some of the more common 
terms used in uranium in situ leach mining. 


32489 Continuous measurement of working level exposure of 
uranium miners. Technol. News; No. 60, 1-2(Feb 1979). 

At each site a constant flow pump draws mine air through a 
fiberglass filter located in front of a beta detector (pancake type 
Geiger Mueller tube). Radioactive particles (products of the radon 
222 gas emanating from the mine walls) collect on the filter and 
decay, releasing alpha and beta particles as well as gamma rays. A 
portion of the beta particles penetrate the Geiger tube window and 
create electrical pulses in the tube. These pulses are then amplified 
and sent by a coaxial type or shielded electrical cable to a central 
monitor located some distance from a working level detector. Labo- 
ratory and field evaluation results show that an overall working 
—_ measurement accuracy of +-10% can be achieved. Durability 

oe during several months of in-mine testing. This system was 
prvved eloped by the Bureau’s Denver Mining Research Center. A 
patent application (No. 920,513) on the continuous working level 
detector has been filed by the U.S. Department of the Interior. 


32490 High-volume ventilation at Denison Mines Limited. Sten- 
ning, G. (Denison Mines Limited, Elliot Lake, Ontario). CJM Buil.; 
72: No. 801, 95-99(Jan 1979). 

The paper outlines the need for high-volume ventilation in a 
uranium mining yy od based on the design to meet environmen- 
tal requirements for dust, radiation and diesel equipment. Mining 
methods in a highly mechanized operation, a key factor in design, 
are discussed. The construction and installation of major intake and 
exhaust fans are described briefly, together with the development of 
the mine airways and distribution system. Controls in the form of 
doors and bulkheads are important considerations in planning. Final- 
ly, the need to lower ventilation requirements in response to increas- 
ing power costs will result in future improvements. 


32491 Controlling uranium solution mining operations. Davis, 
G.R.; Reed, E.L. (Anaconda Co, Tex Uranium). Min. Congr. J.; 64: 
No. 10, 35- 38(Oct 1978). 

Throughout the leaching process the control of fluids and 
constant attention to the hydrology is of importance. Proper devel- 
opment of a mine plan must be based upon a determination of the 
principal hydraulic characteristics of the aquifer. Transmissivity, 
permeability, storage coefficient and hydraulic gradient can be deter- 
mined from a properly designed pumping test. 
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32492 Solution (in situ leach) mining 

Kuhaida, A.J. Jr.; Kelly, M.J. (Oak Re Rudge N 

Trans. Am. Nucl. Soc.; 30; 98- 99(1978), 2 T1109). 
From 1978 winter meeting of American Nuclear Society; 

Washington, DC, USA (12 Nov 1978). 


32493 Facilities for the solution mining of uranium: ——— 
and environmental aspects. Davis, G.R. (Anaconda Co. 
Christi, TX); McKnight, W.M. Trans. Am. Nucl. Soc.; 30: ‘99(1 8). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32494 Wyoming state and environmental monitoring 
for in situ uranium mining. Herlihy, D.M. Trans. Am. Nucl. Soc.; W: 
99-100(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32495 Role of the U.S. EPA in underground : effects on 
solution mining. Osborne, P. (Environmental Protection vos. 
Denver, CO). Trans. Am. Nucl. Soc.; 3: 100(1978). (¢ 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32496 wndeaten seaneeatien Theneh EW. Cvcunar ne 
mining: groundwater restoration. Tiepel, E.W. amy been 
Corp., Lakewood, CO). Trans. Am. Nucl. Soc.; ye 00-101(1978). 
(CONF- 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32497 Solution flow prediction via computer models. Kurth, D.I.; 
Schmidt, R.D. (Bureau of Mines, Twin Cities, MN). Trans. Am. 
Nucl. Soc.; 30: 101-102(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 32695, 32696, 32697 


32498 (CONF-7704103—, pp | Paper 19) Metallurgy of ura- 
nium extraction. Merritt, R.C. Oct 

From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


This is a summary of the chemistry and process methods in 
current use for recovering U from its ores. Covered are: ore types, 
processing, beneficiation, ore p tion/sampling, extraction 
(leaching), liquid-solid se — solid concentration and purifica- 
or "are and solution mining operations. 7 figures, 8 tables. 

Li 


32499 (CONF-7704103—, pp 29p, Paper 21) Uranium mill tail- 
disposal problems. 


ings storage, use, and Hendricks, D.W. Oct 1977. 
From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


Solid and liquid residues (tailings) containing substantial quan- 
tities of naturally occurring radionuclides are produced and stored at 
all US uranium mill sites. These radioactive wastes are a potential 
health hazard with the degree of hazard depending largely on the 
tailings management i at the individual sites. The principal 
pathways of potential radiation exposure to man are discussed. A 
description is presented of some past and current sto’ 
practices together with a description of some of the possible ~ 
— associated with various stabilization and disposal options. 16 
igures. 


32500 (CONF-7704103—, pp Up. Paper 23) Current uranium 
mill licensing issues. Scarano, R.A.; Martin, J.B.; Magno, P.J. Oct 
1977. 


From Conference on uranium mining technology; Reno, NV, 
USA (24 Apr 1977). 


Uranium mill licensing practices are undergoing revision in 
both the environmental and in-plant radiation safety areas. Concern 
over inactive uranium tailings sites have led to reevaluations by state 
and federal regulatory agencies. Acceptable tailings management 
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and reclamation program objectives have been identified by the US 
Nuclear Regulatory Commission (NRC) staff. Comprehensive envi- 
ronmental monitoring programs will be required a to and during 
mill operation to demonstrate compliance with Commission regula- 
tions as well as with a recent US Environmental Protection Agency 
standard (40 CFR 190). In addition, upgraded in-plant radiation 
monitoring programs will be required to demonstrate compliance 
with NRC regulations to reduce occupational exposures as far below 
the limits specified in 10 CFR 20 as is reasonably achievable. 


32501 (GJBX—36(79)(Vol.1)) Extraction of uranium from 
seawater: chemical process and plant design feasibility study. = f 
bell, M.H.; Frame, J.M.; Dudey, N.D.; Kiel, G.R.; Mesec, V.; 
Woodfield, F.W.; Binney, 'S. E.; Jante, M. R.; Anderson, R.C.; Clark, 
G.T. (Bendix Field Engineering ey Grand Junction, CO (USA); 
Exxon Nuclear Co., Inc., Richland, WA (USA); ae State por 
Corvallis (USA). Dept. of Nuclear Engin 

Co., New York (USA)). Feb 1979. Contract E ater : “16 
(OSU- NE—7901(Vol.1)). Dep. NTIS, PC A08/MF A0O1. 

A major assessment was made of the uranium resources in 
seawater. Several concepts for moving seawater to recover the 
uranium were investigated, including pumping the seawater and 
using natural ocean currents or tides directly. The optimal site 
chosen was on the southeastern Puerto Rico coast, with the south 
U.S. Atlantic coast as an alternate. The various processes for extract- 
ing uranium from seawater were reviewed, with the adsorption 
process being the most promising at the present time. Of the possible 
adsorbents, hydrous titanium oxide was found to have the best 
properties. A uranium extraction plant was conceptually designed. 
Of the possible methods for contacting the seawater with the adsor- 
bent, a continuous fluidized bed concept was chosen as most practi- 
cal for a pumped system. A plant recovering 500 tonnes of UsOs per 
year requires 5900 cubic meters per second of seawater to be 
pumped through the adsorbent beds for a 70% overall recovery 
efficiency. Total cost of the plant was estimated to be about $6.2 
billion. A computer model for the process was used for parametric 
sensitivity studies and economic projections. Several design case 
variations were developed. Other topics addressed were the impact 
of co-product recovery, environmental considerations, etc. 


32502 (GIBX—36(79)(Vol.2)) Selected leven pe for the ex- 
traction of uranium from seawater: chemical it design 


process and plan 
feasibility study. Binney, S.E.; Polkinghorne, S.T.; Jante, R.R.; 
Rodman, M.R.; Chen, A.C.T.; Gordon, L.L. (Bendix Field Engineer- 
ing Corp., Grand Junction, CO (USA); Exxon Nuclear Co., Inc. 4 
Richland, WA (USA); Oregon State Univ., Corvallis (USA). 
of Nuclear Engineerin ig Vitro Engineerin Co., New York (USA . 


Feb 1979. Contract EY-76-C-13-1664. 320p. (XN-RT—15(Vol. 2); 
OSU-NE—7901(Vol.2)). Dep. NTIS, PC A14/MF AOl1. 

A selected annotated bibliography of 521 references was 
prepared as a part of a feasibility study of the extraction of uranium 
from seawater. For the most part, these references are related to the 
chemical processes whereby the uranium is removed from the 
seawater. A companion docment contains a similar bibliography of 
471 references related to oceanographic and uranium extraction 
plant siting considerations, although some of the references are in 
common. The bibliography was prepared by computer retrieval 
from Chemical Abstracts, Nuclear Science Abstracts, Energy Data 
Base, NTIS, and Oceanic Abstracts. References are listed by author, 
country of author, and selected keywords. 


32503 (ORNL/OEPA—6) Description of radiological problems 
at inactive uranium mill sites and formerly utilized MED/AEC sites. 
Jacobs, D.G.; Dickson, H.W. (Oak Ridge National Lab., TN 
(USA)). Feb 1979. Contract W-7405-ENG-26. 45p. Dep. NTIS, PC 
A03/MF AOl1. 

During the early years of development of the nuclear pro- 
gram in the United States, more than a hundred sites were used by 
the Manhattan Engineer District (MED), and the U.S. Atomic 
Energy Commission (AEC), and/or its uranium suppliers. Many of 
these sites are no longer used for such activities, but in many cases, 
the real estate remains contaminated with radioactivity and can be a 
potential source of exposure to members of the general public. In 
addition, 22 inactive uranium mill tailings sites exist in the western 
part of the United States. Radioactive contamination conditions 
range from slight contamination on the surfaces of buildings and 
equipment to extensive contamination of the subsoil. The Depart- 
ment of Energy is conducting a program to assure that adequate 
precautions are taken in the management of these properties to 
provide the cost-effective protection of public health while permit- 
ting further use of land and other resources. Several issues which 
should be considered in the development of an effective policy for 
long-term management of such properties are identified. 


32504 Fluid-bed conversion of UF; to UO2. Radford, K.C. (Wes- 
tinghouse Electric oe Pittsburgh, Pa.); Lyon, W.L.; Hart, J.E. 
Am. Ceram. Soc. Bull.; 58: No. 2, 219-222,232(Feb 1979). 
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A dry process for the conversion of UF. to UO: is described 
which has been developed on a commercial scale for nuclear fuel 
roduction. The properties of the UO. powder are slightly different 
foo those of precipitated and calcined powder, but the fuel pellets 
show very similar sintering behavior and irradiation performance. 


32505 Radiological assessment methodology for uranium mills. 
Yuan, Y.C.; Roberts, C.J.; Momeni, M.H. (Argonne National Lab., 
IL). Trans. ‘Am. Nucl. Soc.; 30: 94(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32506 Regulations concerning refining business of nuclear source 
material and nuclear fuel materials. pp 45/45/64-45/57/6 of Laws 
and regulations concerning atomic energy. Tokyo, Japan; Taisei 
(1977). (In Japanese) 

Based on the prescriptions of The Law for the Regulation of 
Nuclear Source Material, Nuclear Fuel Material and Reactors and 
its enforcement order, the regulations stipulate permission of refining 
facilities, merger of enterprises, records, security, cancellation of 
designation, reports, etc. Application for the respective permissions 
is specified. Security and protection against radiation and the respon- 
sibilities for operation are ensured by way of the respective aspects. 


ENRICHMENT 


CENTRIFUGATION 


32507 (LA-tr—79-3) Procedure and set-up for separating gas 
mixtures into component a aakentien te coated ox oeaeae 
weight. Wikdahl, N.A.L. 1979. Translated from . Netherlands Patent 
7,507,380. 19p. Dep. NTIS, PC A02/MF AO1. 

The invention is an improvement of the method for separating 
gas mixtures by centrifugation in a vortex with a diameter no more 
than 5 mm at 5 to 1000 mm Hg absolute and an in/out pressure ratio 
of 1.5 to 10. The improvement consists of a vortex with a conical 
shape where the cone angle is between 1 and 90°. Several examples 
are given of the use of the invention for separating a mixture of 
uranium isotopes in the form of UFs. (DLC) 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 32522, 32546, 33352, 34261 


32508 (ORNL/TM—6747) Gel-sphere-pac activities for the Fuel 
Refabrication and Development . rly progress report 
for period ending March 31, 1978. Lotts, A.L.; Beatty, R.L. (Oak 
Ridge National Lab., TN (USA)). Mar 1979. Contract W-7405- 
ENG-26. 65p. Dep. NTIS, PC A04/MF AO1. 

Development of refabrication processes for proliferation-re- 
sistant fuels for thermal reactors was initiated in fiscal year 1978 
under the Fuel Refabrication and Development (FRAD) Program. 
Within the overall program scope, development of gel-sphere-pac 
processes for remote refabrication of highly gamma-active fuels was 
assigned to the Oak Ridge National Laboratory. Activities at ORNL 
under the Task 500 category have been divided into seven subtasks: 
Gel-Sphere-Pac Fuel—Technology Status and Performance; Feed 
Preparation; Sphere Forming; Washing and Drying; Sintering and 
Characterization; Fuel Rod Loading; and Fuel Rod Inspection. 


32509 (ORNL/TM—6779) Performanc of triso-coated HTGR 
fissile fuel particles during in-block carbonization. Caputo, A.J.; John- 
son, D.R.; Bayne, C.K. (Oak Ridge National Lab., TN (USA)). Mar 
pony Contract W-7405-ENG-26. 38p. Dep. NTIS, PC A03/MF 
AOl. 

This investigation determined the effect of heating rate of the 
carbonization cycle, fissile particle crushing strength after both 
silicon carbide coating and outer low-temperature isotropic (OLTI) 
coating, and horizontal and vertical positions of the fuel within the 
fuel element block on pitch coke yield and defective fraction of 
fissile fuel particle coatings. A carbonization run at each of four 
heating rates using three fissile particle batches gave three levels of 
particle crushing strength. Fuel rods made from each of the three 
particle batches were placed in one of three vertical positions and in 
one of three horizontal positions. Following the pitch coke yield 
determination, half of the sample rods were analyzed for defective 
SiC coatings and half for defective OLTI coatings. Results verified 
that in-block carbonization can produce acceptable HTGR fuel rods 
with respect to pitch coke yield and defective fraction of SiC 
coatings. The defective fraction of SiC coatings was controlled by 
the SiC —s strength. The in-block carbonization process can 
produce acceptable HTGR fuel rods. 12 figures, 6 tables 
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32510 Method and apparatus for magnetically determining the 
Gd,O; content in UO. fuel pellets while eliminating the effect of 
ferromagnetic Jacobs, I.S.; Lahut, J.A.; Grossman, L.N. 
(to General Electric Co.). US Patent '134,064. 9 Jan 1979. Filed date 
27 Dec 1976. 4p. 

A method and angeeates for magnetically determining the 
Gd,O; content in UO, fuel pellets is described. The alternating 
current susceptibility of fuel pellets within a Zircalloy cladding is 
measured using an ac inductive technique. Ferromagnetic impurity 
moments are saturated with a direct current magnetic field. This 
procedure demonstrates that susceptibility increases with increasing 
Gd2Os content when the ferromagnetic component is saturated in 
fields above 6 kOe. 


32511 Nuclear fuel management. Graves, H.W. Jr. New York, 
NY; John Wiley and Sons (1979). 343p. $21.95. 

This book describes how the basic engineering principles 
involved in the field of nuclear fuel management are translated into 
practice. Due to the broad nature of the subject, the quantitative 
discussion is confined to the areas of fuel design and fuel irradiation 
or utilization. The material is divided into four main parts. Part One 
consists of three chapters that survey the activities and systems 
involved in generating electricity from nuclear energy. Part Two 
consists of four chapters that cover the nuclear analysis aspects of 
nuclear fuel management. Part Three evaluates the energy generat- 
ing capability of nuclear fuel. The final three chapters of the book 
deal with nuclear power economics, in-core fuel management, and 
plutonium utilization, respectively. 


32512 Variation in the oxygen potential of - mixed-oxide fuel 

with simulated burnup. Woodley, R.E. (Hanford Engineering Devel- 

— Lab., Richland, Wash. USA). J. Nucl. M fater.; 74: No. 2, 
296(Jun 1978). 

The oxygen potentials of solid solutions of UOz, PuOz, and 
the oxides of selected fission-product elements simulating stages in 
the burnup of a mixed-oxide fuel to 10 atom per cent have been 
measured at temperatures from 900 to 1100°C. At a given tempera- 
ture and deviation from stoichiometry, the oxygen potential in- 
creases linearly with simulated burnup. 


32513 Regulations concerning the fabricating business of nuclear 
fuel materials. pp 45/37/14-45/37/41 of Laws and regulations con- 
cerning atomic energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

As regards an application for permission of a fabricating 
business of nuclear fuel materials, it should describe the site of the 
fabricating facilities and the structure and equipments of buildings 
(fire-resistant, aseismatic, waterproof, ventilating and air-tight struc- 
tures), etc. The business plan to be attached to the foregoing applica- 
tion should contain 1) scheduled date when the fabricating business 
starts, 2) scheduled amounts of products classified by the kinds in 
each business year within 5 years since the business starts, 3) the 
amount and the procurement plan of funds necessary for the oper- 
ation, etc. For the permission of change of a fabricating business, an 
application must be filed. One who wants to obtain the permission of 
design and construction of fabricating facilities must file an applica- 
tion. One who wants to undergo inspection of the construction of 
fabricating facilities must file an application in which various items 
must be written. After such inspection has been done and it is 
regarded as passable, a certificate of passing inspection will be given. 


32514 Fabrication of PuO.2—UO, mixed-oxide fuel for the initial 
loading of a prototype heavy water reactor "FUGEN”. Naruki, K. 
(Nuclear Fuel Development Corp., Tokai, Japan); Itaki, T.; Muto, 
T.; Amanuma, T. pp III.3.1-III.3.12 of Proceedings of the topical 
meeting on the plutonium fuel cycle. La Grange Park, IL; American 
Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The fabrication work started in the fall of 1975 for 
""FUGEN” initial core mixed-oxide fuel of a hundred fuel assem- 
blies, which amounts to 18 tons PuO2—UO; pellets. So far about 7.7 
ton pellets and 1326 fuel rods of 0.8% Pu-fissile fuel have been 
produced with strict quality control, and the production work of 
0.55% Pu-fissile fuel and fuel assembly are under way. Amount of 
MUF in 0.8% Pu-fissile fuel production was 0.18% Pu and 0.15% U. 
The various preventive measure to personal radiation resulted in the 
low dose rate of 160 mrem per three months in maximum. The 
preliminary evaluation of fabrication cost showed a reasonable value 
in a comparatively small scale production. 


32515 ie and Wilcox plutonium fuel fabrication experi- 
ence. Ross, W.J.; Benson, E.M. (Babcock an Wilcox Co., Apollo, 
PA). pp 111.4.1-I11.4.11 of Proceedings of the topical meeting on the 
plutonium fuel cycle. La Grange Park, IL; American Nuclear Soci- 
ety (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 
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The Babcock and Wilcox Plutonium Fuels Plant has fabricat- 
ed 20,721 LMFBR type fuel pins of 25 w/o PuO.—UO, fuel for 
Core 1 of FFTF and is currently fabricating 35,500 additional fuel 
pins for Cores 3 and 4. LWR fuel pellets containing 2.6% PuO.— 
UO, were also fabricated, for in-reactor densification tests for EPRI, 
using equipment and the process considered typical for A 75 ~~ 
LWR plutonium fuel fabrication line. B and W’s ex 
commercial plutonium fuel fabrication work has aoen depp a ae 
tinuing effort must be directed toward an effective waste manage- 
ment program. The generation of waste must be minimized and 
controlled during the fabrication campaign to reduce the financial 
impact on the program. 


32516 Operator external exposure 

dling plutonium operations. Williams, i A. 
and Wilcox, Apollo, PA). pp V.5. V5.5 of Proceedin, 3 
topical meeting on the plutonium fuel cycle. La Grange 
American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Dosimetry studies at various process steps in a non-remote 
handling plutonium/uranium mixed oxide fuel fabrication facility 
indicated that the individuals receiving the highest dose accumula- 
tion were powder preparation operators. Subsequent changes in the 
shielding and design of the process line have reduced external 
exposures to these operators, and refinement of dosimetry methods 
have enabled more accurate measurements of the lowered dose 
levels. Comparison with previously observed doses shows the com- 
bination of these improvements have resulted in a significant overall 
reduction in recorded operator external exposure, while enabling an 
increased level of production throughput. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 32511, 32546, 32555, 32565, 
32567, 32568, 32569, 32570, 32571, 32572, 32573, 32574, 32575, 
32576, 32577, 32579, 32580, 32581, 32583, 32608, 32656, 32690, 
32694, 32698, 33425 


32517 (AED-Conf—77-470-003) Present state of knowledge con- 
cerning the nuclear back-end-cycle. Finsterwalder, L. (Gesellschaft 
zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., Eggenstein- 
Leopoldshafen (Germany, F.R.)). (Zentralstelle fuer Atomkernener- 
gie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany, 
F.R.)). 1977. 16p. (in German). (CONF-7710151—2). Dep NTIS 
(US Sales Only), PC A02/MF AO01. 

From Conference on the problems of radioactive wastes in 
nuclear technology; Essen, F.R. Germany (20 Oct 1977). 

Following a brief treatment of the fuel cycle, the nuclear fuel 
reprocessing according to the Chop-Leach-Purex method is ex- 
plained more closely. By means of apparative equipment used in the 
reprocessing, the most important steps of nuclear disposal (interme- 
diate storage, head-end, extraction, waste treatment) are described 
and the operational experiences so far of reprocessing plants - 
especially of WAK - is reproduced. 


32518 (AED-Conf—77-473-003) Liquid and airborne effluents 
from the Windscale nuclear fuel re t. Larkin, M.J. 
(British Nuclear Fuels Ltd., Sellafield. Windscale and Calder 
Works). (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1977. oP 
(CONF-771139—17). Dep. NTIS (US Sales Only), PC A 

AOl. 


From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

The levels of the liquid and airborne effluent discharges are 
compared with the authorised discharge limits. Consideration is also 
given to actions already undertaken to minimize the effluent dis- 
charges and to the a of future treatment plants to achieve the 
policy objective of the Company that radioactive discharges will be 
such that radiation exposure of the public due to waste discharge 
will be less than 10% of the relevant recommendations of the ICRP 


on the control of public exposure to ionising radiations. The paper 
reviews what is currently being achieved in this effluent manage- 
ment field. It compares the radioisotopic discharges with the limits 
specified in the Certificate of Authorisation issued by the controlling 
central government departments - and considers broadly the means 
whereby further reductions can be made in the effluent discharge. 


32519 (AED-Conf—77-498-029) Present state of reprocessing. 
Huppert, K.L. (Gesellschaft zur Wiederaufarbeitung von Kern- 
brennstoffen m.b.H., Eggenstein- Ber, mn (Germany, FR). 
(Zentralstelle fuer Ato ernenergie-Dokumentation (ZAED 
genstein-Leopoldshafen (Germany, F.R.)). 1977. 24p. (CO 
7709147—67). Dep. NTIS (US Sales Only), PC AO /MF AOl. 
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From Meeting on construction and — management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 
The operation of several reprocessing plants - industrial size 

and pilot plants - has made it possible to build up substantial 
experience in the processing of irradiated fuels. More than 28,000 
tons of fuels from gas-graphite reactors were processed on an 
industrial basis in Britain and France. For the treatment of both 
metallic fuels and high burn-up UO,-fuels, a solvent extraction 
rocess is applied which is based on the Purex process with a TBP 
‘osene mixture as extractant. A shear-leach technique is used for 
the break-down of the bundle elements and dissolution of the urani- 
um oxide in nitric acid. Mechanically agitated extractors and pulsed 
columns have proved to be reliable equipment. The products are 
uranyl nitrate and plutonium nitrate. Process chemicals are recycled 
to minimize the volume of radioactive waste and precautions are 
taken to prevent uncontrolled escape of radioactivity. The technical 
status will be described as well as experience from pilot operation. 


32520 (ANL—78-XX-96) Decommissioning alternatives for the 
West Valley, New York, Fuel Reprocessing Plant. Munson, L.F.; 
Nemec, J.F.; Koochi, A.K. (United Nuclear Industries, Inc., Rich- 
land, WA (USA)). Jun 1978. Contract W-31-109-ENG-38. 407p. 
Dep. NTIS, PC A18/MF AO1. 

The methodology and numerical values of NUREG-0278 
were applied to four decommissioning alternatives for the West 
Valley Fuel Reprocessing Plant. The cost and impacts of the follow- 
ing four alternatives for the process building, fuel receiving and 
storage, waste tank farm, and auxiliary facilities were assessed: (1) 
layaway, (2) protective storage, (3) preparation for alternate nuclear 
use, and (4) dismantlement. The estimated costs are 5.7, 11, 19, and 
31 million dollars, respectively. (DLC) 


32521 (DP—1515) Dissolution of plutonium metal in sulfamic 
acid at elevated temperatures. Gray, L.W. (Du Pont de Nemours 
(E.1L.) and Co., Aiken, SC (USA). Savannah River Lab.). Feb 1979. 
Contract EY-76-C-09-0001. 28p. Dep. NTIS, PC A03/MF AOI1. 

The kinetics of the dissolution of plutonium metal in sulfamic 
acid at varying temperatures was determined. Hydrogen off-gas 
rates and plutonium concentrations were determined as functions of 
time for different dissolving conditions. Nominal 2.2 kg Pu buttons 
(surface area, 171 cm?) should yield solutions containing 190 to 260 
g Pu/L and 3.3M sulfamate ion after a one-hour dissolving time at 
70°C. Hydrogen off-gas rates were calculated to vary from a high of 
2.7L of gaseous hydrogen per minute (STP) at the beginning of a 
dissolving cycle to 50 mL of hydrogen gas per minute at the end of a 
one-hour dissolving time. Sludge formation, which is a problem at 
ambient temperatures, does not occur at dissolving temperatures of 
60 to 80°C. Dissolution curves suggest that the mechanism of 
dissolution changes at about 50 to 55°C. Below this temperature, a 
surface coating of plutonium hydride may form; above this tempera- 
ture, plutonium metal appears to be converted directly to Pu**. 13 
figures, 1 table. 


32522 (DPST-TFCT—77-101) Reference thorium fuel cycle. 
Driggers, F.E. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Sep 1977. Contract EY-76-C-09-0001. 
15p. Dep. NTIS, PC A02/MF AO1. 

The purpose of this report is to define a preliminary thorium 
fuel cycle to serve as a common basis for beginning development 
work on October 1, 1977, at participating ERDA laboratories, 
universities, and commercial facilities. Characteristics of the refer- 
ence fuel cycle for the Thorium Fuel Cycle Technology (TFCT) 
program are: fissile uranium will be denatured by mixing with *°*U; 
chemical processing plant design will be based on the assumption 
that plants are located in secure areas; plutonium will be recycled 
within these secure areas; thorium will be recycled with recovered 
uranium and plutonium; the head end of the chemical processing 
plant will handle a variety of core and blanket fuel assembly designs 
for light water reactors and heavy water reactors; the fuel form will 
be a homogeneous mixture of uranium and thorium oxide powders 
pressed into pellets; fuel cladding will be Zircaloy; and MgO will be 
oLK). to the fuel to improve the thorium dissolving characteristics. 

) 


32523 (PNCT—852-77-08) Text book of purex process for opera- 
tors. Gonta, K. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). Nov 1977. 168p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A09/MF AOl1. 

Prepared for operators’ textbook in uranium tests at PNC 
(Power Reactor and Nuclear Fuel Development Corporation) from 
August 1975 to December 1976, the textbook is composed of prac- 
tice problems, mainly calculation, on Purex process and example 
calculations by computer in various process stages in reprocessing 
‘med operation. The former treats equilibrium aspects and the latter 

inetic ones. Such approximating to PNC’s reprocessing plant, pre- 
— are intended for practical training and education of per- 
sonnel. 
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(UCRL—52600) Seismic analysis of the acid liquid waste 
tanks at the Western New York State Nuclear Service Center, West 
Valley, New York. Liaw, C.Y.; Davito, A.M.; Murray, R.C. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Mar 1979. 
Contract W-7405-ENG-48. 64p. Dep. NTIS, PC A04/MF AOl. 

This report was prepared at the request of the Nuclear 
Regulatory Commission as part of a review of the nuclear fuel 
reprocessing plant operated by Nuclear Fuel Services, Inc., at West 
Valley, NY. The report discusses the seismic Saget evaluation by 
Lawrence Livermore Laboratory of two high-level, acid liquid- 
waste tanks, 8D-3 and 8D-4, adjacent to the plant. It describes the 
tanks and discusses the — used to model and analyze the 
structures and to combine the loads. Limiting criteria, results, and 
conclusions are presented. 


32525 (PNL-TR—352) Availability of processing 
parallel and series structure and with intermediate storages. Schu- 
macher, F. (Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 
(Germany, F.R.)). Dec 1978. Translation of KFK-2469. 66p. Dep. 
NTIS, PC A04/MF AO1. 

The operational reliability of parallel-series connected proces- 
ing units and of processing units connected by intermediate storages 
is analyzed with analytical models and with simulation models. The 


influence of individual input variables and model assumptions on the 
system availability is examined with a sensitivity analysis. The results 
of the studies are presented in the form of graphs. 


32526 Laboratory line for spent fuel reprocessing at Rez. Sraier, 

V.; Fidler, J.; Seidl, K. (Ustav Jaderneho Vyzkumu CSKAE, Rez 

— Jad. Energ.; 23: No. 10, 361-369(Oct 1977). (In 
zech). 


A laboratory line for processing spent nuclear fuel is de- 
scribed having a capacity of 0.5 kg to 1 kg U per day allowing the 
study of the complex extraction cycle of the spent fuel regeneration 
_ Fuel pins were chopped in pieces several centimeters long 

y a cutting equipment with a capacity of 10 to 12 fuel pins 60 cm 
long per work shift. The active core of the chopped fuel pins was 
extracted in a dissolution equipment with a capacity of 4 litres. 
Routine analytical check was then performed using an analytical 
line. The specific activity of processed solutions containing plutoni- 
um was in the order of tens of C per litre. The a ayn spent fuel 
processing proceeds in two cycles. The first cycle, common for 
uranium and plutonium and the second uranium cycle use the 
extraction by 30% tributyl phosphate in n-dodecane while the 
second plutonium cycle is based on purifying plutonium in an anion 
exchanger. The described method was used for obtaining the first 
Czechoslovak plutonium. 


32527 Regulations concerning the reprocessing business of spent 
fuels. pp 45/45/63/2-45/45/63/27 of Laws and regulations concern- 
ing atomic energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

Based on the prescriptions of The Law for the Regulations of 
Nuclear Source Material, Nuclear Fuel Material and Reactors, the 
regulations stipulate permission of reprocessing facilities, inspection, 
records, security, transport, storage, waste disposal, reports, etc. The 
permission of facilities is made strictly, and security and protection 
against radiation and also the responsibilities for operation are en- 
sured by way of the various aspects. 


32528 Proceedings of the topical meeting on the plutonium fuel 
cycle. La Grange Park, IL; American Nuclear Society (1977). 305p. 
(CONF-770554—). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Sessions wer held on: economics and regulations; safeguards 
and security; plutonium fabrication and designs; plutonium recycle 
fuel designs and experience; biological/environmental effects; and 
reprocessing and waste management. Individual papers were proc- 
essed for inclusion in the DOE data base. (LK) 


32529 ERDA activities related to reprocessing and plutonium 
recycle. Spurgeon, D.R. (Energy Research and Development Ad- 
ministration, Washington, DC). pp I.2.1-1.2.6 of Proceedings of the 
topical meeting on the plutonium fuel cycle. La Grange Park, IL; 
American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

ERDA has redirected its program in support of the LWR fuel 
cycle from one emphasizing the commercialization of existing fuel 
cycle technology to a broader based assessment of alternative fuel 
cycle concepts with the emphasis on safeguardability and avoidance 
of proliferation risks. As part of this program, ERDA will evaluate a 
number of possible technical and institutional options to reduce 

roliferation risks. ERDA will continue its current program of LWR 
uel reprocessing R and D with added emphasis on improved safe- 
guards capability as well as the applicability of conventional repro- 
cessing technology to large multinational plants. These activities and 
supporting design studies will provide the basis for a decision 





JUNE 30, 1979 


regarding the design of an optimized system for the management of 
t LWR fuel. Such a system would provide a model for the 
evelopment of future domestic and foreign facilities and programs. 
A recently completed ERDA study of the benefits of LWR repro- 
cessing and recycle would also be expected to be factored into such 
a decision. The study concluded that based on currently available 
data, recycle of uranium and plutonium in LWR’s is attractive from 
the standpoint of economics and resource utilization relative to the 
discarding of spent fuel. The LWR reprocessing/recycle picture 
today is clouded by several unresolved policy issues. These include 
the need for adequate spent fuel storage capacity for both domestic 
and foreign reactors; the possibility of foreign yearn of U.S. 
roduced fuel; the possibility of the disposal of foreign fuel in the 
.S.; the possible need to dispose of wastes generated by multina- 
tional reprocessing plants; and finally, determination of the optimum 
balance between recycling recovered plutonium and saving it for the 
breeder. 


32530 Westinghouse Pu recycle experience and design. Orr, 
W.L. (Westinghouse Electric Corp., Pittsburgh, PA). pp IV.4.1- 
IV.4.12 of Proceedings of the topical meeting on the plutonium fuel 
cycle. La Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The Westinghouse plutonium recycle experience began in the 
mid-1960'’s with the Saxton Plutonium Program. Later, with the 
Edison Electric Institute (EEI), commercial recycle applications 
were investigated and then demonstrated by irradiating four plutoni- 
um fuel assemblies for two cycles in the San Onofre Reactor. A 
series of critical experiments was also performed sponsored by the 
Empire State Atomic Development Associated, Inc. (ESADA). 
Westinghouse funded tasks, carried out in parallel, include physics 
methods development and design studies, construction and operation 
of the Plutonium Fuels Development Laboratory, development of 

rocess technology for a large commercial plutonium manufacturing 
facility, and the design of the Recycle Fuels Plant to be built near 
Anderson, South Carolina. The good agreement between calculated 
and measured nuclear parameters validates the accuracy of nuclear 
design methods and justifies the conclusion that the nuclear design of 
a —— recycle core requires no additional uncertainty over that 
of a core fueled solely with uranium. 


32531 ERDA Light Water Reactor Fuel Recycle Assistance Pro- 
gram. Meyer, L.H. (E. I. du Pont de Nemours and Co., Aiken, SC). 
pp VI.1.1-VI.1.5 of Proceedings of the topical meeting on the 
++ Plata fuel cycle. La Grange Park, IL; American Nuclear Soci- 
ety (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The Energy Research and Development Administration is 
funding a program to assist the closing of the back-end of the light 
water reactor fuel cycle. The program uses resources of industrial 
and academic groups and those of technology laboratories through- 
out the ERDA complex. The ERDA Division of Waste Manage- 
ment, Production, and Reprocessing has the responsibility for over- 
all program management, and the Savannah River rations Office 


is responsible for field management and program implementation. 
The technology program in the ERDA laboratories is coordinated 
by the du Pont Company which is the operating contractor for the 
Savannah River site. The program focus is a conceptual design of an 
integrated fuel recycle complex. Program components include the 


actual design activity, design liaison, tchnology support, economic 
analyses, environmental effects and analyses, and assessments of 
alternatives to reprocessing and recycle. Also, some longer range 
technology development not immediately applicable to the concep- 
tual design is supported. 


32532 Study of the dissolution of refractory PuO. in aqueous 
hydriodic acid solutions. Tallent, O.K.; Mailen, J.C.; Williams, K.D. 
(Oak Ridge National Lab., TN). pp VI.4.1-VI.4.13 of Proceedings of 
the topical meeting on plutonium fuel cycle. La Grange Park, IL; 
American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The dissolution of refractory PuO2 in aqueous HI solution 
was studied as a part of a program to develop a suitable dissolution 
method for small amounts of PuO2 remaining in residual solids after 
HNO; dissolution of LWR or LMFBR fuels. The PuO: dissolution 
reaction in HI was found to be second order with respect to mean 
HI activity and first order with respect to PuOz surface area. The 
apparent energy of activation for the dissolution reaction was found 
to be 13.4 kcal. The dissolved plutonium was found to be essentially 
all Pu(III). Dissolution rates were found to remain relatively con- 
stant with time compared to the decreasing rates obtained in 
HNO;—HF—H.O dissolvents. 


32533 Chemical behavior of plutonium in LWR fuel reprocessing 
solutions. Lloyd, M.H. (Oak Ridge National Lab., TN). pp VI.5.5- 
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V1.5.13 of Proceedings of the topical meeting on the plutonium fuel 
cycle. La Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

These studies were conducted to provide fundamental infor- 
mation that will be required for the satisfactory treatment of the 
actinide elements in nuclear fuel oe g plants. Three problem 
areas are described that could result in plutonium losses prior to or 
during Purex processing. They involve (1) decreasing plutonium 
distribution coefficients with successive extraction stages even in 
pure HNOs solution; (2) Pu(IV) interaction with the ruthenium 
component of the feed solution; and (3) plutonium losses associated 
with precipitates of zirconia, zirconium molybdate, and plutonium 
molybdate. The results indicate that although small extraction losses 
do occur and significant Fo siagomes losses can result from feed 
solution instabilities, it should be possible to avoid process conditions 
which promote this behavior; therefore, from the viewpoint of 
plutonium chemical behavior, very high plutonium recoveries 
(> 99.9% should be possible. 


32534 Photochemical separation of actinids in the Purex Process. 
Toth, L.M.; Friedman, H.A.; Ball, J.T. (Oak Ridge National Lab., 
TN). pp VI.6.1-V1.6.11 of Proceedings of the topical meeting on the 
plutonium fuel cycle. La Grange Park, IL; American Nuclear Soci- 
ety (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Photo-redox reactions of MO2** and M* (where M is pluto- 
nium or uranium) in aqueous acid solutions containing hydrazine, 
ethanol, or formic acid reductants are briefly reviewed. These reac- 
tions suggest that Pu** can be separated from UO.** and NpO2** by 
a photoreductive reaction using hydrazine as the reductant. Hydra- 
zine by itself, is too slow in reductant, but illumination with 1 W of 
300-nm uv radiation increases the hydrazine rate of reduction at least 
six-fold and produces an 18-fold increase in the Pu—O separation 
factor in a non-optimized laboratory-scale system. 


32535 Hydrazoic acid distribution coefficients in Purex process- 
ing. Kelmers, A.D.; Browning, D.N. (Oak Ridge National Lab., 
TN). pp VI.7.1-V1.7.10 of Proceedings of the topical meeting on the 
plutonium fuel cycle. La Grange Park, IL; American Nuclear Soci- 
ety (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Mixtures of hydroxylamine nitrate and hydrazine are being 
considered for the reductive stripping of plutonium during Purex 
processing. The hydrazine functions as a holding reductant for 
plutonium(IIT) by destroying nitrous acid via the fast reaction, NaH, 
+ HNO, — HNs + 2H20, which leads to the stoichiometric 
formation of hydrazoic acid. We have measured the distribution 
coefficients for hydrazoic acid between nitric acid solutions and 
tributylphosphate—dodecane solutions. Values in the range of 1 to 
10 were obtained under typical Purex Process conditions. This 
indicates that most of the hydrazoic acid will be present in the 
organic phase leaving the plutonium stripping contactors. The distri- 
bution coefficients can be expressed as: lo; 0/A) = n log [Free 
TBP] + log K’, where K’ is 7.0, 10.0, 5.1, and 4.7, respectively, at 
25, 35, 45, and 55°C; and the corresponding values of n are 1.11, 
1.27, 0.97, and 1.20. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 32517, 32603, 32682 


32536 (DPE—3547) Conceptual design report for the away from 
reactor spent fuel storage facility, Savannah River Plant. (Du Pont de 
Nemours (E.I.) and Co., hina gry DE (USA). ineeri 
Dept.). Dec 1978. Contract EY-76-C-09-0001. 203p. Dep. S, 
A14/MF AO1. 

The Department of Energy (DOE) requested that Du Pont 
prepare a conceptual design and appraisal of cost for Federal bud, 
planning for an away from reactor spent fuel gg Apes. t 
could be ready to store fuel by December 1982. This report de- 
scribes the basis of the — of cost in the amount of 

e pro} 


$270,000,000 for all facilities. ages action is to provide a 
facility at the Savannah River Plant. The facility will have an initial 
storage capacity of 5000 metric tons of spent fuel and will be capable 
of receiving 1000 metric tons per year. The spent fuel will be stored 
in water-filled concrete basins that are lined with stainless steel. The 
modular construction of the facility will allow future expansion of 
the storage basins and auxiliary services in a cost-effective manner. 
The facility will be designed to receive, handle, decontaminate and 
reship spent fuel casks; to remove irradiated fuel from casks; to place 
the fuel in a storage basin; and to cool and control the quality of the 
water. The facility will also be designed to remove spent fuel from 
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ipping casks, decontaminat- 
ae Soke a ueae tr 
C). Features of the design, 
the health and safety of 


intain this opti 
of a site at the Savannah River Plant, as required for licensing, were 
started in FY ‘78. 


32537 py hee Sor ont Oe Storage In- 

. Annual report, FY 1978. G.E. (Battelle 

Pacific cacar Labs., Richland, WA (USA)). Mar 1979. Contract 

EY-76-C-06-1830. 18p. (PNL—2880). Dep. NTIS, PC A02/MF AOl1. 

The prime coma do of the subject program is the identifica- 

tion of technical aspects of the design, operation and maintenance of 

independent spent fuel storage installations which could contribute 

to technical bases for Regulations and Regulatory Guides issued by 

NRC for these facilities. Activities on the various tasks of the 
program for the FY 1978 period are discussed in this report. 


32538 a oon am ome Sasa document for the spent 
handling and demonstration at the Nevada 
t of ooo us Las Dey ATi NV (USA). Nevada 
ice). Oe 1978. 3 334p. S, PC A15/MF AOl1. 
Spent fuel assemblies from per than be water and boiling 
water reactors will ‘be received, encapsulated in leak tight —. 
canisters, and emplaced in E-MAD storage facilities. A thorough 
safety assessment of the Demonstration activities to be conducted at 
the E-MAD facility has been completed. It is concluded that (a) 
identifiable risks are no greater than those for a comparable licensed 
facility, (b) there are no undue risks to the health and safety of the 
public and employees, and © property and the environment are 
protected from identifiable undue risks. The document describes the 
site location and characteristics, the existing E-MAD facility, and 
the facility modifications and equipment additions made specifically 
for the Program Demonstration. The document also summarizes the 
Demonstration Quality Assurance Program and the process steps to 
be performed, and specifies the principal design criteria applicable to 
the facility modifications, equipment additions, and process oper- 
ations. 


—. a Quality Assurance Program Plan for out 
fuel handling and packaging. (Westinghouse Electric a a 
burgh, PA (USA). Advanced Energy Systems Div.). 31 Jan 1979. 
68p. Dep. NTIS, PC A04/MF AOl1. 
This plan describes the Quality Assurance Program which 
will be applied to spent fuel handling and packaging tests conducted 
at the Area 25 E-MAD facility, Nevada Test Site (NTS). 


32540 (RHO-BWI-C—20) Evaluation of seismic reflection sur- 
veying on the Hanford Site, Benton County, Washington. Heineck, 
R.L.; Beggs, H.G. ( a Service Corp., Tulsa, OK (USA)). 
Sep i978 Ce Contract EY-77 1030. 60p. Dep. NTIS, PC A04/MF 


AOl. 

The Columbia River Basalt Group is being studied as a 
potential site for a spent fuel repository for the United States of 
America. To accomplish this end, design and environmental studies 
are being conducted to assess the feasibility of building tunnels at 
depths of approximately 3,000 feet to store the spent fuel. Three 
production-type seismic reflection surveys were performed to deter- 
mine the ability of this geophysical method to delineate subsurface 
structure within the basalt flows lying beneath the Hanford Site. In 
determining the method capability, different seismic sources includ- 
ing proprietary VIBROSEIS; dynamite; and, primacord, were uti- 
lized to secure noise spreads. From the noise-spread results, the 
optimum survey method was designed for production survey lines. 
Production lines were then run using the different sources at three 

te locations on the Hanford Site. These surveys indicate that 
seismic reflection methods using a VIBROSEIS source can be used 
to delineate subsurface structure on the Hanford Site and, in turn, 
—_ valuable data necessary for the Basalt Waste Isolation 

‘ogram. 


32541 Transportation of low-level radioactive waste. Lamb, J.A. 
(Dept. of Energy, Oak Ridge, TN). pp 47-51 of ~ pa ement of low- 
level radioactive waste. Volume I 1 Barter, M oghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Ba (1979). 

Over the next two decades, it is estimated that the volume of 
nuclear wastes generated by nuclear power reactors, fuel fabricators 
and other nuclear related facilities will increase significantly. As 
such, transportation becomes an essential link in the total planning 
process for packaging, storage, and disposal of low-level radioactive 
wastes. An overview of the several alternatives available in the 
industry in the selection, procurement, and administration of a safe, 
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efficient, and economical system for transporting wastes to burial 
sites is presented. 
32542 Special nuclear materials transportation system goals. 
Blake, V.E. Jr.; Luetters, F.A. (Sandia Labs., Albuquerque, NM). pp 
I1.5.1-I1.5.8 of Proceedings of the topical meeting on the plutonium 
fuel cycle. La Grange Park, IL; American Nuclear Society (1977). 
From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 
The projected use of nuclear energy will require an effective 
romp: « Ae a for the transportation o deen material. ERDA 
rtation system described herein which can 
soils a py A for development of a potentially larger system 
to serve the future needs of the nation. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 32471, 32652 


32543 (AED-Conf—77-498-045) World market-situation for ura- 
nium and its enrichment. Lurf, G. (Nuklear-Chemie und -Metallurgie 
G.m.b.H. (NUKEM), Hanau (Germany, F.R.)). (International 
Atomic Energy Agenc —. Vienna (Austria)). 1977. 22p. (CONF- 
7709147—56). Dep. (US Sales Only), PC A03/MF AOl. 

From M on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The development of the uranium market is described as well 
as all pertinent facts which may have contributed to the strong rise 
in uranium prices of the past Son years. The policies of countries 
which may in the future become major uranium exporters are 
discussed. For the conversion of uranium there is sufficient capacity. 
However, if construction of new plants is not started soon shortages 
could occur in the early 80's. The market for enrichment has been 
characterized in past years by substantial overcapacities. If new 
enrichment plants are constructed according to present schedules 
this overcapacity may prevail into the early "90" s. 


32544 (CONF-7704103—, pp 2p Paper 12) Uranium supply- 
demand SC nmtags Barnes, C.H. Oct 197 

From Conference on uranium Site technology; Reno, NV, 
USA (24 Apr 1977). 


It is believed that domestic utilities will adopt a policy of 
limited or relatively modest forward coverage procurement instead 
of full or long term coverage. If this hap _ it becomes desirable 
for utilities to participate directly in the finding and the production 
of uranium for their long term needs. In this event, it becomes 
absolutely necessary for all the interests (the producer, consumer, 
lender, and the controller) to have much better statistical informa- 
tion than is presently available. 


32545 (CONF- i ae ga pp — PP Sp. Paper 13) Economic consider- 
ations of concern to urani itzel, R.B. Oct 1977. 

From oubounen Gh on tenn mining technology; Reno, NV, 
USA (24 Apr 1977). 


While the increased price of uranium has not had a substantial 
impact on the cost of nuclear generation, continuation of the price 
trend recently experienced for uranium supplies, coupled with the 
other inflationary and other major cost impacts in the fuel cycle 
which I have outlined, reduces the relative attractiveness of nuclear 
power in the future. 


32546 (ORNL/TM—6522) Fuel cycle cost studies: fabrication, 

and refabrication of LWR, SSCR, HWR, LMFBR, and 
HTGR fuels. Olsen, A.R.; Judkins, R.R.; Carter, W.L.; Delene, J.G. 
(Oak Ridge National Lab., TN (USA)). Mar 1979. Contract W-7405- 
ENG-26. 41p. Dep. NTIS, PC A03/MF AOI. 

The comparative analysis of power generation costs for the 
various reactor cycles that is being performed in the Nonprolifera- 
tion Alternative Systems Assessment Program (NASAP) and the 
International Nuclear Fuel Cycle Evaluation (INFCE) requires that 
the costs associated with processing of fuel materials for use in these 
cycles be estimated. The study described here provided unit cost 
estimates for the fabrication, reprocessing, and refabrication of a 
variety of fuels for several reactor systems. We examined in detail 
the facility requirements and operations to estimate capital and 
operating costs. Unit pocoenent cost determinations were based on a 
cash flow analysis technique in which income from sales over the life 
of each facility was equated to the total capital and operating 
expenses of that facility plus a specified return on equity investment. 
The effects of plant — were determined by application of 
scaling factors to individual components of the reference plant costs. 
Capital and operating costs were estimated for 21 reactor and fuel 
cycle combinations. Based on these estimates, unit costs were deter- 
mined for fabrication, reprocessing, and refabrication of the fuels. In 
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each instance, the effect of plant capacities on unit costs associated 
with the processing of fuels was determined. All costs were based on 
mature industries, and first-of-a-kind costs were not included. Unit 
cost determinations were based on three financing techniques, which 
included government financing, typical industrial financing, and 
high-risk industrial financing. The unit costs recommended for the 
comparative analysis of power generation costs are those associaated 
with the economic assumptions of a typical industry. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 32505, 32515, 32518, 32525, 34785 


32547 (AED-Conf—77-498-013) Management of radioactive 
wastes from nuclear power plants. Diouhy, Z. (Ustav Jaderne Fyziky, 
Rez (Czechoslovakia)). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 15p. (CONF-7709147—51). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 
From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 
In the present paper the main emphasis will be laid on wastes 
from nuclear power stations, on the ways of their processing and 
final storage, from the viewpoint of man safety and environmental 
rotection, above all that of food and drinking water sources. Wastes 
rom uranium ore extraction and processing and spent fuel wastes 
processing must be also mentioned in brief. 


32548 (CONF-790209—6) Sources, amounts, and characteristics 
of low-level radioactive solid wastes. Kibbey, A.H.; Godbee, H.W. 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From 12. Health Physics Society midyear topical symposium; 
Williamsburg, VA, USA (12 Feb 1979). 

Low-level radioactive solid wastes (LLW) are generated in 
the nuclear fuel cycle, national defense programs, institutional (espe- 
cially medical/biological) applications, and other research and devel- 
opment activities. The estimated total accumulation of defense 
LLW, ~ 50.8 x 10° ft*(~ 1.4.x 10° m‘), is roughly three times that 
estimated for commercial LLW, mill tailings excepted. All nuclear 
fuel cycle steps generate some LLW, but power plants are the chief 
source. From 1975 through 1977, reactor process stream cleanup 

enerated ~ 1 x 10®°(~ 2.8 x 10¢ m*) annually. Spent fuel storage 
or reprocessing) and facility decontamination and decommissioning 
will become important LLW generators as the nuclear power indus- 
try matures. The LLW contains dry contaminated trash, much of 
which is combustible and/or compactible; discarded tools and equip- 
ment; wet filter sludges and ion-exchange resins; disposable filter 
cartridges; and solidified or sorbed liquids, including some organics. 
A distinguishing characteristic of LLW is a long-lived alpha-emit- 
ting transuranic content of < 10 nCi/g; this limit, however, is 
presently under review by NRC. If it is increased, the amount of 
LLW would also increase. The nonfuel-cycle waste generation rate 
in 1975 was estimated to be ~ 7.6 x 105 ft*(~ 2.1 x 10*m‘)/y. The 
majority of these wastes, > 6 x 10°ft*(> 1.7 x 10¢m‘), was medical 
and academic wastes which usually contained isotopes with induced 
activities of = 60-day half-life, neglecting *H and **C. 


32549 (DPST—78-125-3) Waste management. Quarterly report, 
July—September 1978. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
73p. Dep. NTIS, PC A04/MF AO1. 

The following were studied: alternatives for long-term man- 
agement of solid transuranium waste at SRP, factors affecting osmo- 
sis in geologic materials, analysis of waste sludge for cations, alpha 
waste incineration and off-gas treatment, slag formation during glass 
melting, large-scale continuous glass melting (simulation tests), brine 
leaching of glass waste forms, long-term heating tests of candidate 
alloys (Cor-Ten A, 304L ss, Inconel 600) for waste storage canisters, 
chemical decomposition of oxalic acid, sludge dissolution tests, and 
burial ground well assays (comparison of 1976 and 1977). (DLC) 


32550 (PNL—2378-3) Nuclear waste management. Quarterly 
progress report, July—September 1978. Platt, A.M.; Powell, J.A. 
(comps.). (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Jan 1979. Contract EY-76-C-06-1830. 88p. Dep. NTIS, PC A05/MF 
AOl. 


Research on the following is reported: decontamination and 
densification of chop-leach cladding residues; monitoring methods 
for particulate and gaseous effluents from waste solidification proc- 
esses; TRU waste immobilization; krypton solidification; *C and 
129] fixation; waste management system studies; waste management 
safety studies; waste isolation safety assessment; well logging instru- 
mentation for shallow land burial; monitoring ‘and physical charac- 
teriztion of unsaturated zone transport; detection and characteriza- 
tion of mobile organic complexes of fission products; and electro 
lishing for surface decontamination of metals. 21 figures, 17 tables. 
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32551 (SRO—0001-T1) Meeting of the panel on Savanah River 
Plant Waste, Aiken, South Carolina: transcription of public comments. 
(National Academy of Sciences - National Research Council, Wash- 
ington, DC (USA). Committee on Radioactive Neg t). 
17 Oct 1978. Contract EY-76-C-09-0001. 37p. Dep. NTI A03/ 
MF AO. 

A meeting to collect information relevant to nuclear waste 
management on the Savannah River Plant is reported. Views and 
aspects of waste management are presented in papers authored by 
representatives of Environmentalists Incorporated, Aiken Environ- 
mental Coalition Program, Dogwood Alliance, and a private indi- 
vidual. Minutes of a general discussion period are included. (JRD) 


32552 (TID—29442) Report to the President by the pera oad 
Review Group on Nuclear Waste ——— teragency Review 

Group on Nuclear Waste Management, Washington, DC (USA)). 
Mar 1979. 251p. Dep. NTIS, PC A12/MF AOl. 

This final report presents the findings, policy considerations, 
and recommendations reached by the IRG. The findings and recom- 
mendations reflect the unanimous views of the participating agen- 
cies. Independent views of some members and public comments are 
also included. Technical strategies for high-level and transuranic 
wastes, and for other waste types, were examined. Institutional issues 
and management considerations were also taken into account. 


(DLC) 


32553 Technology assessment and nuclear waste management. 
Trevorrow, LaV.E.; Steindler, M.J. — National Lab., Illi- 
nois). CHEMTECH; 9: No. 2, 88-96(Feb 1979). 

The problems associated with the management of nuclear 
wastes are used to illustrate the methods of technology assessment 
(TA). A general review describes the origins and characterizations 
of the wastes, method of generation in nuclear facilities, how they 
might escape during reprocessing, the recovery of fissionable materi- 
al, and the dangers involved. The sequence of technology and 
procedures for waste management consist of three steps: waste 
conversion, transportation, and final disposal. The following is a list 
of methods which have been used to assess nuclear waste technol- 
ogies: (1) cost/benefit and risk/benefit ratios; (2) systems analysis; 8 
decision analysis; (4) input-output analysis; (5) trend analysis; 
survey and DELPHI methods; (7) modeling and simulation; (8) fault 
tree analysis. 6 figures, 3 tables. 


32554 Origin and characteristics of low-level non-transuranic 
waste from the nuclear fuel cycle. Alexander, C.W.; Blomeke, J.O. 
(Oak Ridge National Lab., TN). 
level radioactive waste. Volume 


" Low-level non-transuranic wastes are ae in all nuclear 
fuel cycle operations. While the activity levels and radiotoxicities of 
these effluents are — of a lower magnitude than other fuel 
cycle wastes, their large volumes and their appearance throughout 
the fuel cycle make their management a very real concern 
of the fuel cycle option being considered. rap ed re gem of this 
paper, low-level non-transuranic wastes are as wastes that 
contain less than about 10 nCi of long-lived alpha radiation per gram 
and have gamma radiations low enough to require only minimal 
biological shielding and remote han Wastes from uranium 
mining and milling, UFs conversion, carkieaideh, fuel fabrication, 
and fuel reprocessing are examined with respect to their radionuclide 
content, volume, and chemical composition. Projections of total 
quantities through the end of this century are also presented. Fuel 
cycles based on recycling only uranium, and on recycling both 
uranium and plutonium, are considered. 


32555 Description of solid waste expected from a large commer- 
cial reprocessing plant. Keely, R.B. (Allied-~General Nuclear Serv- 
ices, Barnwell, SC). pp 89- “— of Shae cme gh of low-level radioac- 
tive waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

Both low-level and high-level solid wastes generated during 
reprocessing of spent nuclear fuel are characterized in this paper 
with respect to source, quantity, content, radioactivity, potential 
volume reduction, and transuranic content. 


32556 Risk assessment and radioactive waste 

Cohen, J.J. (Lawrence Livermore Lab., CA). pp 217-226 of 

ment of low-level radioactive waste. Volume I. Carter, M.W.; 
7 ae A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press 
1979). 

Problems of radioactive waste management, both real and 
apparent, have verbs a serious constraint in the development of 
nuclear power. Several studies have been conducted in an attempt to 
evaluate the actual (quantifiable) risks of radioactive waste manage- 
ment and place them in a reasonable perspective. These studies are 
reviewed and discussed. Generally, the studies indicate the risks to 
be of a level of seriousness which might normally be considered 
acceptable in current society. However, it is apparent that this 
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acceptability has not been attained and public apprehension prevails. 
To understand the reasons for this apprehension requires an assess- 
ment of those factors of “perceived” risks which play a major role in 
determining public attitudes toward radioactive waste management 
programs and nuclear power, in general. Such factors might include 
the spector of legacies of harm to future generations, genetic effects, 
nuclear garbage dumps, proliferation of plutonium inventories, nu- 
clear terrorism, etc. A major problem in development of acceptable 
waste management policies and programs requires not only the 
recognition of the importance of perceived risk factors but develop- 
ment of a methodology for their incorporation in planning and 
conduct of such activities. Some approaches to the development of 
this methodology are discussed. 


32557 Cost-benefit analysis for management of low-level radioac- 
tive waste. Jacobs, D.G. (Oak Ridge National Lab., TN). pp 227-232 
of Management of low-level radioactive waste. Volume I. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

There are several types of cost-benefit analyses that can be 
used in evaluating a technical activity such as waste management. A 
direct comparison can be made of the benefits to be gained versus 
the costs to be accrued. If the balance is favorable the activity is 
considered to be acceptable. In many cases, however, a number of 
alternatives may be available requiring a comparative cost-benefit 
analysis so that the most favorable option is chosen. After the basic 
option is chosen, a further analysis is required in which additional 
control technologies can be considered to further reduce specific 
types of impact; this represents a differential cost-benefit analysis or, 
perhaps more properly, a study of cost-effectiveness. Also, because 
of the wide variety of parameters that go into a cost-benefit analysis 
and the range of value judgements that may be applied by different 
interest groups, it is likely that each additional increment of technol- 
ogy will have a slightly different balance point. Factors and impacts 
that need to be considered in management of low-level wastes will 
be discussed and a simplified example will be used to demonstrate 
the difficulties that may be encountered. 


32558 Review of radioactive liquid waste management at Los 
Alamos, Emelity, L.A.; Buchholz, J.R.; McGinnis, P.E. (Univ. of 
California, Los Alamos, NM). pp 369-392 of Management of low- 
level radioactive waste. Volume I. Carter, M.W.; Moghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

This paper describes in detail the management of radioactive 
liquid wastes at the Los Alamos Scientific Laboratory, bringing 
previous reports up to date and discussing recent changes and 
proposed improvements. The wastes originate in a variety of re- 
search and development activities and are all in the low-level catego- 
ry. Their management, however, commands a considerable effort 
because of large volumes and the presence of transuranic radionu- 
clides. Technical concerns have created increasing pressures for 
reduction of activity levels in discharges with transuranics being of 
primary importance. Though present treatment facilities are highly 
efficient, continuing efforts are being made to improve them. Exten- 
sive networks of sewers form the primary collection systems which 
deliver the wastes to two treatment facilities. Ferric hydroxide 
precipitation processes at both plants concentrate the alpha radioac- 
tivity into sludges which are dewatered at one facility and mixed 
with cement at the other. The sludges are packaged for storage or 
burial depending upon whether their transuranic radionuclide con- 
tent is above or below the 10 nCi/g level. The paper reviews plans 
which are in progress to upgrade both collection and treatment 
systems to meet proposed and expected requirements. 


32559 Thoughts on the management of plutonium fuel cycle 
wastes. Verkerk, B. (Netherlands Energy Research Foundation, 
Petten (Netherlands)). pp 17-26 of Traitement, conditionnement et 
stockage des dechets solides alpha et des coques de degainage. Paris, 
sar Organization for Economic Co-Operation and Development 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Forecast of actinide waste increase for the next 20 years 
shows the need for minimizing losses, volume reduction, reprocess- 
ing and geologic disposal of alpha wastes. 


Role of symposia in waste management education. Post, 

R.G.; Wacks, M.E. (Univ. of Arizona, Tucson). Trans. Am. Nucl. 
Soc.; 30: 76(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32561 Waste management in the nuclear engineering curriculum. 
Malaviya, B.K. (Rensselaer Polytechnic Inst., Troy, NY). Trans. 
Am. Nucl. Soc.; 30: 76-78(1978). (CONF-7811109—). 
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_ From 1978 winter of American Nuclear Society; 


meeting 
Washington, DC, USA (12 Nov 1978). 


32562 Public education in current waste management technology. 
Sokol, J.P.; Cooper, M.H. (Westinghouse Advanced Reactors Div., 
Madison, PA). Trans. Am. Nucl. Soc.; 30: 78-79(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32563 One aspect of energy education for school teachers and the 
general public: the radioactive waste issue. McKlveen, J.W. (Arizona 
State Univ., Tempe). Trans. Am. Nucl. Soc.; 30: 80(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32564 Objectives, concepts and strategies for the management of 
radioactive waste from nuclear power programmes. Paris, 
France; OECD (1977). 174p. 

This report has been prepared by a Group of Experts for the 
consideration of the Committee on Radiation Protection and Public 
Health and the Radioactive Waste Management Committee of the 
OECD Nuclear Energy Agency. It provides a comprehensive de- 
scription of problems, current practices and policies in the field of 

ive waste management as well as recommendations relating 
to the long-term omy pone of waste. In additional to the purely 
technological aspects of treatment, storage, transport and disposal of 
waste, consideration has been given to siting, pom | administra- 
tive and financial problems. The report identifies areas for discussion 
and is designed to stimulate this discussion by presenting a number of 
tions for the management of radioactive wastes. However, the 
roup does not claim to have considered all the options which may 
be under examination by nationa. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 32652, 34884, 34997 


32565 (AED-Conf—77-389-006) Radioactive wastes from repro- 
cessing plants. wo oe (Zentralstelle fuer Atomkernenergie- 
Dokumentation ( ), Eggenstein-Leopoldshafen (Germany, 
F.R.)). 1977. 15p. (In German). (CONF-7709146—7). Dep. NTIS 
(US Sales Only), PC A03/MF AOI. 

From 17. meeting of the gesellschaft deutscher chemiker; 
Muenchen, F.R. Germany (12 1977). 

The lecture deals with definition, quantity and type of radio- 
active waste products occurring in a fuel eens plant. Solid, 
liquid and gaseous fission and activation products are formed during 
the dissolution of the fuel and during the extraction process, and 
they must be separated from the fissionalble uranium and plutonium 
not spent. The chemical behaviour of these products (Zr, Ru, Np, 
gaseous substances, radiolysis products), which is sometimes very 
problematic, necessitates careful process control. However, the life- 
time of nuclides is just as important for the conditions of the 
reprocessing nye The types of waste obtained after reprocess- 
ing are classified according to their state of aggregation and level of 
activity and - on the basis of the operational data of a prototy, 

lant - they are quantitatively extrapolated for the operation of a 
large-scale facility of 1,400 tons of fuel annually. 


32566 (AED-Conf—77-473-001) Radioactive effluents from fuel 
reprocessing plants. Finsterwalder, L. (Gesellschaft zur Wiederaufar- 
beitung von Kernbrennstoffen m.b.H., Eggenstein-Leopoldshafen 
(Germany, F.R.)). (Zentralstelle fuer Atomkernenergie-Dokumenta- 
tion (ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1977. 
6p. (In German). (CONF-771139—23). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

This paper explains the individual stages of the Purex process 
for reprocessing irradiated nuclear fuels, with special reference to 
the associated waste, subsidiary waste and discharges. Irradiated fuel 
elements are allowed to cool for a period of 100 - 200 days at the 
power station and are then transported to the reprocessing plant and 
put into interim —_ in ponds. The fuel element is breached 
mechanically and the fuel dissolved chemically together with the 
fission products and transuranic elements. All of the noble fission 
gases, most of the iodine and a proportion of the tritium are taken up 
in the gaseous phase and a proportion retained in the off-gas purifica- 
tion plant. The insoluble Resin products are separated by settling 
and are processed in the same way as the leached-out zircaloy cans, 
which contain tritium. After the separation of uranium and plutoni- 
um additional extraction cycles and final purification are required to 
meet the purity specifications. Some 99.9% of the fission products 
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are contained in the aqueous raffinate from the first extraction cycle. 
This liquor is concentrated, in order to reduce its volume and 
recover the acid, and put into intermediate storage in stainless steel 
tanks with multiple protection devices. During the subsequent vitrifi- 
cation process volatile fission products have to be trapped by means 
of thorough cleaning of the off-gas. The medium-active waste prod- 
ucts from the plant arise from solvent regeneration, scrubber water 
from the off-gas purification plant, and liquid effluent from the 
laboratories or from decontamination of of the plant. Approxi- 
mately half of the tritium is given off with distillates from the acid 
rectification process. 


32567 (AED-Conf—77-473-002) Iodine release in reprocessing 
plants. Wilhelm, J.G.; Furrer, J. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.). Lab. fuer Aerosolphysik und Filtertechnik 1). 
(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
enstein-Leopoldshafen (Germany, F.R.)). 1977. 17p. (in German). 
CONF-771139—17). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

In this review paper the requirements are mentioned which 
have to be made under health physics aspects to off gas purification 
of reprocessing plants as a result of radioiodine released from spent 
fuel. The different processes of radioiodine removal and the status of 
technical development are described, their advantages and disadvan- 
tages are discussed, details are given on iodine removal from the gas 
phase by means of wet washing and on the removal by solid sorption 
materials. Also a method is mentioned allowing to separate iodine 
from the feed solution by precipitation. Problems are indicated 
which have to be solved by current and future R and D activities 
such as iodine removal from the vessel off gas and the stability for 
storage of the products resulting from removal processes. 


32568 (AED-Conf—77-473-004) Experience with filter installa- 
tions and emissions from the Karlsruhe reprocessing plant (WAK). 
Herrmann, G.; Beaujean, H.W.; Huebner, H. (Gesellschaft zur Wie- 
deraufarbeitung von Kernbrennstoffen m.b.H., Eggenstein-Leopold- 
shafen (Germany, F.R.)). (Zentralstelle fuer Atomkernenergie-Do- 
kumentation (ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 
1977. 8p. (In German). (CONF-771139—9). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

When irradiated nuclear fuels are reprocessed large quantities 
of liquid and solid aerosols are produced in addition to the volatile 
fission products. These are retained at various separation stages in 
the filters. An analysis of operating data and other additional mea- 
surements leads to certain conclusions regarding the retention of 
aerosols in scrubbers and filters. Knowledge is also gained on the 
formation of aerosols, which is of great importance when consider- 
ing the optimum design for filtration installations. The paper also 
explains what effect such techniques as steam jets may have on 
releases from a reprocessing plant. ‘Hot’ operation of the Karlsruhe 
plant for the last six years shows that the aerosol filtration is 
effective. The paper reports on experience with the existing off-gas 
plant and reviews the improvements and extensions planned. 


32569 (AED-Conf—77-473-005) Operational experience of gas- 
eous effluents treatment at the EUREX pilot plant. Dworschak, H.; 
Alonzo, G.; Cestaro, G.; Fasolo, G.B.; Hall, A. (Comitato Nazionale 
per l’Energia Nucleare, Saluggia (Italy). Programma Eurex). (Zen- 
tralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eggen- 


stein-Leopoldshafen (Germany, F.R.)). 1977. 14p. (CONF-771139— 
). Dep. NTIS (US Sales Only), PC A02/MF AO1. 
From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 
Description of the off-gas treatment systems; operational ex- 
perience with krypton, iodine and aerosols; site receptivity and 
environmental radiation surveillance. 


32570 (AED-Conf—77-473-008) Processing and monitoring 
liquid, radioactive effluents from the Wiederaufarbeitungsanlage 
Karlsruhe. Hoehlein, G.; Huppert, K.L.; Winter, M. (Gesellschaft 
zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., Eggenstein- 
Leopoldshafen (Germany, F.R.)). (Zentralstelle fuer Atomkernener- 
gie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany, 
F.R.)). 1977. 20p. (In German). (CONF-771139—16). Dep. NTIS 
(US Sales Only), PC A02/MF AOl1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

The Wiederaufarbeitungsanlage Karlsruhe (WAK) serves as a 
demonstration plant for the processing of highly-irradiated uranous 
oxide. The high active waste concentrates find interim storage at the 
WAK until they are solidified at a later stage. In contrast to this, the 
slightly- and the medium-active liquid wastes are transported to the 
decontamination facility of the Nuclear Research Centre Karlsruhe, 
where they are immediately processed. These liquid wastes contain 
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about 1 per thousand of the activity inventory of the fuel elements 
processed. Monitoring of the radioactive waste water of the WAK is 
carried out by the Nuclear Research Centre’s department radiation 
protection and safety. 


32571 (AED-Conf—77-473-011) CO. emissions from the 
WAK. Schuettelkopf, H. (Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Abt. Strahlenschutz und Sicherheit); Herrmann, G. 
(Gesellschaft zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., 
Eggenstein-Leopoldshafen (Germany, F.R.)). (Zentralstelle fuer 
Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leopoldsha- 
fen (Germany, F.R.)). 1977. > (In German). (CONF-771139—10). 
Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

For a realistic dose calculation of the *C population expo- 
sure in the neigbourhood of rep’ ing plants, *CO, measure- 
ments have been carried out in the waste air from the WAK. 12.4+- 
0.3 and 13.7+-0.7 Ci ™CO2/GWsub(e)sub(I)xa were measured as 
emission rates during the dissolution of PWR and BWR fuels. *CO. 
is released between fuel fragmentation and the end of the boiling 
process. Compared to the emission of **Kr, there is a delay of about 
1 h. Without dissolution, the *CO2 emission decreases exponentially 
with a half-life of about 3 weeks. The ex in the neighborhood 
is negligible, due to the fact that the area most exposed to the waste 
air plume is unpopulated and is not used for food raising. The 
maximum exposure to be expected in the neighbourhood of a lar, 
processing plant will be about 1/3 of the natural *C exposure and 1/ 
200 of the natural radiation exposure. It is ited that the 
demands made in the radiation protection ordinance will be ob- 
served at any time, so that ™*C emissions are negligible from the 
point of view of safety. 


32572 (AED-Conf—77-473-019) Reprocessing off-gas treatment 
research in Belgium. Baetsle, L.H.; Broothaerts, J. (Centre d’Etude 
de l’Energie Nucleaire, Mol (Belgium)). (Zentralstelle fuer Atomker- 
nenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Ger- 
many, F.R.)). 1977. 23p. (CONF-771139—4). Dep. NTIS (US Sales 
Only), PC A03/MF AOI. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

The research project at the Belgian Nuclear Research Center 
(S.C.K./C.E.N.) is technologically oriented and aims at the 
ment of industrially applicable techniques for capture of in 
perspective of increasingly severe discharge authorizations at the 
stack of reprocessing plants. Attention was focussed on the I prob- 
lem particularly, the long lived I” isotope. Among the many 
capture techniques, scrubbing by HgNOs-HNO; solutions, followed 
by adsorption on silver impregnated zeolites was chosen. Pilot 
installations with a throughput of 25 m*h7! have been constructed 
and operated with simulated gases resulting fram a mock-up dissolv- 
er and traced with molecular I'*' and CHs I'*! at up to several 
hundred mCi. The second nuclide of interest to the environment is 
Kr® which has to be retained within the limits imposed by the new 
US regulations. Cryogenic absorption-distillation was chosen as ref- 
erence technique. A pilot installation of 15 m*h~? has been installed 
and operated on a continuous basis. Capture of T gas and tritiated 
water vapor was studied parametrically in simulated conditions. A 
new pilot equipment of 15 m*h~* combining catalytic oxidation and 
adsorption on molecular sieves has been constructed. All the select- 
ed techniques will be integrated into a mock-up gas loop of 25 m*h™! 
in order to test the mutual influence of the different unit steps on 
each other and on the ultimate decontamination factor. Finally a 
pilot facility for studying head-end processing (HERMES) has been 
designed in which the most appropriate gas purification techniques 
will be tested in hot cell conditions. 


32573 (AED-Conf—77-473-020) Progress report on French re- 
search and development in the treatment of off-gases from reprocessing 
plants. Chesne, A.; Miquel, P.; Goumondy, J.P.; Leseur, A. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Genie Radioactif). (Zentralstelle fuer Atomk i 
Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany, 
F.R.)). 1977. 8p. (In French). (CONF-771139—-22). Dep. NTIS (us 
Sales Only), PC A02/MF AOl1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

Research and development in the sphere of treati 
effluents are directed towards two main objectives: (1) Evaluation of 
the quantity and of the physical and chemical properties of fission 
gases present in irradiated fuels and examination of their behaviour 
during mechanical processes, such as shearing, and during dissolu- 
tion. Specific equipment for determining these data and the experi- 
mental methods used are described and (2) containment and trapping 
the gases. In order to avoid dispersion throughout the process a 
barrier is set up. For I and Kr the barrier is set up at the Goatees 
stage, and for T at the first extraction stage. I retention by the 
formation of insoluble metallic iodides has been studied. is 
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separated and concentrated cryogenically after the gases have been 
purified. This paper reviews the most recent developments in these 
techniques and presents the methods of investigation. The technique 
of T retention and its effect on the process are discussed. 


32574 (AED-Conf—77-473-022) Tritium control in reprocessing 
plants. Goumondy, J.P.; Miquel, P. (CEA Centre d’Etudes Nu- 
cleaires de Fontenay-aux-Roses, 92 (France). Service 
d’Hydrometallurgie et de Chimie des Transuraniens). (Zentralstelle 
fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leo- 
Idshafen (Germany, F.R.)). 1977. 13p. (In French). (CONF- 
71139—24). Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

There is a danger that the T which is formed in water 
reactors will prove detrimental to the environment over the next few 
years, and studies have been undertaken to develop techniques to 
contain and process it where possibility. In order to retain T, which 
is present largely in the fuel and on the possible to adapt for use in 
the conventional design of reprocessing plant. In this process T is 
maintained in the form of an aqueous solution in the high-active area 
of the plant. Control is achieved by restricting as far as possible the 
ingress of non-tritiated water into this area, and by setting up a 
tritiated water barrier at the first U and Pu extraction stage, stripping 
the tritium-containing solvent at that point with ordinary water. In 
this way the T can be extracted in a small volume of water with a 
view to intermediate storage, disposal at sea, and additional process- 
ing to remove the T from the water. Experiments carried out so far 
have demonstrated the effectiveness of the T barrier and have shown 
what equipment would be required for the application of the process 
in new reprocessing plants. 


32575 (AED-Conf—77-473-023) Aerosol and iodine removal in a 

plant: concept of the PASSAT dissolver off gas section. 
Furrer, J.; Jannakos, K.; Wilhelm, J.G. (Kernforschun, trum 
Karlsruhe (Germany, F.R.). Lab. fuer Aerosolphysik und Filtertech- 
nik 1). (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1977. 14p. 
(In German). (CONF-771139—8). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

A new filter combination is presented and its remotely han- 
dled single components are described. The principle of design 
chosen for the filter elements provides for direct ultimate disposal in 
waste barrels of 200 | volume. The optimization of housings and 
filter units is studied in the simulated dissolver off gas of the 
PASSAT facility. Measurements made on aerosol filters for droplet 
and solid aerosols are indicated. It is reported about the aerosol and 
iodine behavior during and after dissolution of spent fuel in repro- 
cessing plants as well as about the removal efficiencies measured for 
aerosols and iodine. 


32576 (AED-Conf—77-473-025) AZUR. A plant for purification 
of dissolver off-gas from WAK. Beaujean, H.W.; Tillessen, U. (Ge- 
sellschaft zur Wiederaufarbeitung von Kernbrennstoffen m.b.H., Eg- 
enstein-Leopoldshafen (Germany, F.R.)); Engelhardt, G.; Israel, 6 
| Tater lie nmr Karlsruhe (Germany, F.R.)). (Zentralstelle 
fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leo- 
——— (Germany, F.R.)). 1977. 9p. (In German). (CONF- 
71139—6). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

The construction of AZUR means a considerable contribu- 
tion to the eventual licensing and construction of a corresponding 
plant for the German reprocessing and waste-disposal center; be- 
cause, according to the recommendation given by the German 
Commission on Radiological Protection, not only aerosols and 
iodine, but also krypton is to be removed on a long-term basis from 
the dissolver 7. During operation of AZUR under the realistic, 
hot conditions of a reprocessing plant results are expected confirm- 
ing the possibility of industrial realization as well as demonstrating 
the operational availability under all safety requirements. 


32577 (AED-Conf—77-473-027) Off-gas treatment in HTR fuel 
reprocessing. Barnert-Wiemer, H.; Merz, E. (Zentralstelle fuer 
Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leopoldsha- 
fen (Germany, F.R.)). 1977. 8p. (In German). (CONF-771139—5). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

In the reprocessing of HTR fuel essentially all of the gaseous 
fission products are released during the head-end treatment, which 
includes burning of the graphite matrix and dissolving of the heavy 
metallic residues in THOREX reagent. Test facilities for off-gas 
cleaning have been developed. The burner off-gas consists mainly of 
CO, and with 0.5 ppm Kr and 10~* ppm T in the form of tritiated 
water. After a caralytic burning step to remove the CO, the off-gas 
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is liquified and distilled. The Kr-rich distillate is transferred to gas 
cylinders for storage. The Kr-free bottom product contains the 
tritiated water which is absorbed on a molecular sieve before the 
CO, is released to the atmosphere. The dissolver off-gas consists 
mainly of air with 90 ppm Kr, 500 ppm Xe, 5 x 10-* ppm T as 
tritiated water and 1,500 ppm NOsub(x). The gas is dried and filtered 
before oxygen and NOsub(x) are reacted with He in the presence of 
a catalyst to form Nz and H2O. The gas (Nz, Ar, Xe, Kr) then enters 
the cryogenic separation unit where Xe freezes out in cold traps and 
the remaining gas is liquified and distilled. The Kr-free distillate (No, 
Ar) is released to the atmosphere, the Kr-rich bottom product is 
stored in gas cylinders. The frozen out Xe contains about 1% Kr. To 
gain pure Xe this mixture is also distilled. The status of the facility 
development and test results will be reported. 


32578 (AED-Conf—77-473-029) Treatment of gaseous wastes in 
vitrification plants for fission products. Bonniaud, R.; Jouan, A.; 
Laude, F.; Sombret, C. (CEA Centre de Marcoule, 30 - Bagnols-sur- 
Ceze (France)). (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), E icc (Germany, F.R.)). 1977. 22p. 
(In French). (CONF-771139—20). Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

In order to solidify highly active fission product solutions 
from reprocessing of nuclear fuels, a discontinuous as well as con- 
tinuous vitrification process has been developed and the appropriate 
~~ been put into operation in Marcoule, France. The waste gases 
ormed in the part processes of vitrification, evaporation, calcination 
and melting, are described according to their origin, chemical com- 
position and their technical, chemical, radioactive or toxic effects 
and the effectivity of the equipment used in both methods to purify 
the waste gas are demonstrated. The behaviour and treatment of the 
volatile ruthenium, fluorine and mercury, as well as volatile compo- 
nents in the molten glass which are released when filling into storage 
containers (Cs 137, Ce 144, Ru 106) are particularly dealt with. In a 
bad case, decontamination factors of 10° are reached. 


32579 (AED-Conf—77-473-031) Trapping Kr-85 discharged by 

fuel reprocessing plants - a cost effectiveness analysis. Castellani, F.; 

Curzio, G.; Gentili, A. (Pisa Univ. (Italy). Istituto di Impianti 

Nucleari). (Zentralstelle fuer Atomkernenergie-Dokumentation 

(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1977. 8p. (In 

tage 9 (CONF-771139—7). Dep. NTIS (US Sales Only), PC A02/ 
AOl. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

The problem of trapping the Kr-85 discharged by fuel proc- 
essing facilities was studied from the point of view of cost effective- 
ness, taking account of the most generally accepted theories on: 1) 
the biological effects of ionising radiation at very low levels; 2) man- 
rem cost; 3) average dose to the world population from release into 
the atmosphere of all Kr-85 produced. Our investigation shows that 
trapping this product is justified - from the economic point of view - 
only if operational and depreciation costs for the separation and 
storage facilities do not exceed a few hundred thousand dollars per 
year per plant. This is of the same order as the indicated cost for the 
Morris plant (Ill., U.S.A.) where the cryogenic process is used 
However, it must not be forgotten that the present situation and the 
operating experience gained to date do not constitute an adequate 
basis for final conclusions. 


32580 (AED-Conf—77-473-032) Monitoring the release of radio- 
activity from the Karlsruhe reprocessing plant (WAK). Boehmer, V.; 
Herrmann, G.; Wichmann, H.P. (Gesellschaft zur Wiederaufarbei- 
tung von Kernbrennstoffen m.b.H., Eggenstein-Leopoldshafen (Ger- 
many, F.R.)). (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1977. 12p. 
(In German). (CONF-771139—12). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

This report concerns installations for monitoring the release 
of gaseous and airborne radioactivity from the stack of the Karlsruhe 
plant. A simplified flow sheet of the off-gas and air extraction system 
is used to explain the continuous measuring equipment for determin- 
ing releases of **Kr, '**I, and the a and B-active aerosols. Continu- 
ous sampling for measuring releases of '°I, T, and Sr is also 
described. The apparatus and measuring techniques and ranges of 
measurement are discussed. A quantitative analysis is made of the 
errors which occurred in the actual monitoring of '°I, and of the 
effect of the individual errors on that of the overall result. Measured 
release rates for '*°I, Sr and T are related to feed rates or to the 
operating stages on the flow sheet. This report also deals with the 
monitoring program for discharges of radioactivity in liquid effluents 
from the Karlsruhe plant and with results for total activity and for a 
number of single nuclides. 
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32581 (AED-Conf—77-473-034) Operational me of gas- 
eous effluent treatment at the Eurochemic lant. Sai. 
penco, A.; Detilleux, E. (European Co. for the Chemical Fane 
of Irradiated Fuels, Mol (Bel ‘-: (Zentralstelle fuer Atomkernen- 
ergie-Dokumentation (ZAE enstein-Leopoldshafen (Ger- 
many, F.R.)). 1977. 4 ny (dn. french} (CONF-771139—26). Dep. 
NTIS (US Sales Only), PC A02/MF A0Ol. 

From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

The EUROCHEMIC fuel wee rece | Bee applies the 
PUREX flow sheet. Two particular features lant influence 
gaseous and liquid effluents: chemical decanning and the ability to 
process a wide range of fuels, uranium metal or oxide, having an 
initial enrichment typical of oe er reactors (up to 5%) or material 
testing reactors (up to 93%). The ventilation circuits, treatment plant 
and monitoring equipment for gaseous releases are briefly described. 
No retention facilities for rare gases, tritium, or carbon-14 are 
provided. The releases are monitored for krypton-85, iodine-131, 
alpha and beta-gamma aerosols and tritium. Between 1966 and 1974 
the plant processed about 200 tonne of power reactor fuel, from 
which about 0.7 tonnes of plutonium and 1.5 tonnes of highly 
enriched uranium were separated. The most important points in the 
operation of the gas cleaning equipment are indicated: efficiency, 
operational reliabi se incidents, etc.. Actual discharges as measured 
are compared with the limits set in the operation licence. Using the 
atmospheric diffusion coefficients, the dose commitment is estimated. 
The low level liquid effluents are passed, after neutralization, to the 
treatment plant of the Belgian rsh oo center CEN/SCK. However, 
if the activity exceeds the limit set by the CEN/SCK, the effluents 
are concentrated by evaporation and stored on the EUROCHEMIC 
site. 


32582 (AED-Conf—77-498-036) Waste management of the fuel 
cycle. Krause, H. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Abt. zur Behandlung Radioaktiver Abfaelle). (International 
Atomic Energy Agency, Vienna (Austria)). 1977. 7p. (CONF- 
7709147—52). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

1) Amounts and types of radioactive wastes arising in the 
different plants of the nuclear fuel cycle are explained. 2) Methods 
for treatment of low- and intermediate level liquid wastes are dis- 
cussed. They consist in a separation of the radionuclides from the 
liquid as a first step, followed by a solidification of the concentrated 
radioactive fraction. 3) High level liquid wastes are transformed into 
glasses or ceramic product after some cooling. 4) Burnable solid 
wastes are incinerated, the resulting ashes mixed with concrete 
grout. 5) Non burnable solid wastes are often reduced in volume by 
baling. 6) The conditioned radioactive wastes have finally to be 
disposed of in a manner that they are well isolated from the Ceapdle 
until the radionuclides have decayed to innoxious levels. 


32583 Minimization of alpha wastes production in a fuel repro- 
cessing facility. Bathellier, A. (CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Div. de Chimie). pp 105-113 of 
Traitement, conditionnement et stockage des dechets p: Frog alpha et 
des coques de degainage. Paris, France; Organization for Economic 
Co-Operation and Development (1978). ‘dn French) 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

To reduce the amounts of a wastes two aims would be 
reached: minimization of the amounts of a emitters, minimization of 
the mass of contaminated materials. The processes used for this 
purpose have to be simple ones such as distillation, combustion, 
scrubbing. The recovered a materials have to be recycled in the 
reprocessing facility. This action has consequences at different 
levels: choice of processes and reagents, choice of the consumable 
materials, design and structure of the facilities. 


32584 (ORNL/TM—6625) Process options and projected mass 
flows for the HTGR refabrication scrap recovery system. Tiegs, S.M. 
(Oak Ridge National Lab., TN (USA)). Mar 1979. Contract W-7405- 
ENG-26. 39p. Dep. NTIS, PC A03/MF A011. 

The two major uranium recovery processing options re- 
viewed are (1) internal recovery of the scrap by the refabrication 
system and (2) transfer to and external recovery of the scrap by the 
head end of the reprocessing system. Each option was reviewed 
with respect to eq neg requirements, preparatory processing, and 
material accountability. Because there may be a high cost factor on 
transfer of scrap fuel material to the reprocessing system for recov- 
ery, all of the scrap streams will be recycled internally within the 
refabrication system, with the exception of reject fuel elements, 
which will be transferred to the head end of the reprocessing system 
for uranium recovery. The refabrication facility will be fully remote; 
thus, simple recovery techniques were selected as the reference 
processes for scrap recovery. pee burning, and leaching meth- 
ods will be used to recover uranium from the HTGR refabrication 
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scrap fuel forms, which include particles without silicon carbide 
coatings, particles with silicon carbide coatings, uncarbonized fuel 
rods, carbon furnace parts, perchloroethylene distillation bottoms, 
and analytical sample remnants. Mass flows the reference 
scrap recovery system were calculated for the HTGR reference 
recycle facility operating with the highly enriched uranium fuel 
cycle. Output per day from the refabrication scrap recovery system 
is estimated to be 4.02 kg of **°U and 10.85 kg of **U. Maximum 
equipment capacities were determined, and future work will be 
directed toward the development and costing of the scrap recovery 
system chosen as reference. 


32585 (PNL—2265-4) Research and development activities, 
Waste Fixation Program. Quarterly progress report, October—De- 
cember 1977. McElroy, J.L. le Pacific Northwest Labs., Rich- 
land, WA (USA)). Mar 1979. Contract EY-76-C-06-1830. 33p. Dep. 
NTIS, PC A03/MF AO1. 

Foaming was experienced in the joule-heated ceramic melter 
during conversion of simulated Savannah River Plant waste to glass. 
The foaming tendency was decreased by adding the glass-making 
additives as chemical compounds rather than as pre-formed 
Operation of the 36-in.-dia ie | calciner with a 300 I/h feed rate 
was demonstrated. Over 300 h of operating experience has now been 
accumulated with this unit. The variation of leach rate with pH was 
measured on four typical waste glasses over the pH range of 1 to 13. 
All four glasses had uniformly low leach rates over the range of pH 
4 to 9. A series of waste glass samples were p: in bead form 
and were spiked individually with Tc, *°U, *’Np, *®Am, and 
24Cm, for studying the effect of various naturally occurring waters 
on leach rate. Demonstration laboratory encapsulations of four mul- 
tibarrier waste forms on a 1-liter scale were completed. The waste 
forms were: (1) uncoated supercalcine in a vacuum-cast Al—12Si 
matrix, (2) PyC/AlOs-coated supercalcine in a gravity-sintered 
copper matrix, (3) glass-coated supercalcine in a vacuum-cast Al— 
12Si matrix, and (4) simulated waste glass marbles in a vacuum-cast 
Pb—10Sn matrix. 11 figures, 2 tables. 


32586 (TREE—1309) Research and plan for the 
Slagging Pyrolysis Incinerator. Hedahl, T.G.; McCormack, M.D 
(Idaho National Lab., Idaho Falls (USA)). Jan 1979. 


Engineering 
Contract EY-76-C-07-1570. 74p. Dep. NTIS, PC A04/MF AOI1. 


Objective is to develop an incinerator for processing disposed 
transuranium waste. This R and D plan describes the R and D efforts 
required to begin conceptual design of the Slagging Pyrolysis Incin- 
erator (Andco-Torrax). The program includes: incinerator, off-gas 
treatment, waste handling, instrumentation, immobilization analyses, 
migration studies, regulations, Belgium R and D test plan, Disney 
World test plan, and remote operation and maintenance. (DLC) 


32587 (JPRS—72818) Translations on Eastern Europe. Scientific 
my No, 619. 14 Feb 1979. Translation of various papers. 26p. 

1 end progeess ia the vuilous thanesliel eax ened aalealits 
ment of and progress in the various theoretical and applied scien 
disciplines and technical fields; and the structure, 
personnel, and research plans of leading East E scientific 
organizations and institutions, particularly the academies of sciences. 
A separate abstract was prepared for one of the articles. 


32588 aga a pp 2-10) Processing and storage of radio- 
active wastes in Hungary. Osztrovski, G. 14 Feb 1979. Translated 
from Energia es Atomtechnika; No. 10, 433-437(1977). 
In Translations on Eastern Europe. Scientific Affairs No. — 
Specific topics considered in the discussion on 
storage of radioactive wastes in Hungary include: ‘the quanti — ) 
wastes to be placed; handling and storage of radioacti 


ive wastes; 
selection of a site; installations at the site; the technological building. 
(LK) 
32589 Methods for removing contami- 


radioactive a from 
nated streams. Hoy, D.R.; Hickey, T.N. Spulgis, I.S. Parish, H.C. (to 
pag a US Patent "4,133,651. 9 Jan 1979. Filed date 16 Apr 
P 

Methods for removing radioactive isotopes from contaminat- 
ed gas streams for use in atmospheric containment and cleanup 
systems in nuclear power plants are provided. The methods provide 
for removal of radioactive isotopes from a first portion of the 
contaminated stream, separated from the remaining portion of the 
stream, so that adsorbent used to purify the first portion of the 
contaminated stream by adsorption of the radioactive isotopes there- 
from can be tested to determine the adsorbing efficacy of the 
generally larger portion of adsorbent used to purify the remaining 
portion of the stream. 


32590 ae of Paty» radioactive waste. Volume I. 
Carter, M.W.; Mo ; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). Sip 
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Volume I contains 38 papers presented at the Symposium, 
"Management of Low-Level Radioactive Waste,” held in Atlanta, 
Georgia, May 23—27, 1977. The individual papers were processed. 
(LK) 


32591 Characterization of selected low-level radioactive waste 

by four light water reactors located in New York State. 
Holcomb, W.F. (Environmental Protection Agency, Washington, 
DC). pp 127-135 of Management of low-level radioactive waste. 
Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, 
NY; Pergamon Press (1979). 

An investigation was made of the radionuclide makeup of 
light water nuclear reactors radioactive wastes presently being con- 
signed to shallow land burial. The understanding of the specific 
properties of these wastes is essential to the development of criteria 
and standards for the ultimate disposal of these wastes, and to an 
assessment of the potential environmental impact of shallow land 
disposal practices. The studies were contracted through the New 
York State Energy Research and Development Authority and con- 
sisted of radiochemical analyses of spent ion exchange resins, evapo- 
rator concentrates and filter sludges for specific radionuclides. In 
addition, analyses of waste samples were made to determine gross 
alpha, beta and gamma activities. Ten waste samples were obtained 
from four reactors’. The reactors’ characteristics are summarized 
along with comparisons of the radionuclide constituents. Based on 
an interpretation of the analyses and comparisons, conclusions were 
drawn dealing with the significance of the data including their 
comparability, reliability, applicability and validity. 


32592 Volume reduction options for the management of low-level 
radioactive wastes. Clark, D.E.; Lerch, R.E. (Hanford Engineering 
Development Lab., Richland, WA). pp 235-285 of Management of 
low-level radioactive waste. Volume I. , M.W.; Moghissi, 
A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

Volume reduction options that are now or soon will be 
available for low-level wastes are examined. These wastes generally 
are in the form of combustible solids, noncombustible solids, and wet 
wastes (solid/liquid). Initially, the wastes are collected and stored 
onsite. Preconditioning may be required, e.g., sorting, shredding, and 
classifying the solids into combustible and noncombustible fractions. 
The volume of combustible solids can be reduced by compaction, 
incineration/pyrolysis, acid digestion, or molten salt combustion. 
Options for reducing the volume of noncombustible solids include 
compaction, size reduction and decontamination, meltdown-casting, 
dissolution and electropolishing. Burnable wet wastes (e.g., organic 
wastes) can be evaporated or combusted; nonburnable wet wastes 
can be treated by various evaporative or nonevaporative processes. 
All radioactive waste processing operations result in some equipment 
contamination and the production of additional radioactively con- 
taminated wastes (secondary wastes). The additional waste quantities 
must be considered in evaluating performance and overall volume 
reduction factors for the various systems. In the selection of an 
optimum waste management plan for a given facility, other impor- 
tant factors (e.g., relative stability of the waste product form) should 
be considered along with the savings accrued due to volume reduc- 
tion. 


32593 Fluidized bed radioactive waste volume reduction system. 
May, J.R. (Newport News Industrial Corp., VA); Thompson, T.K.; 
McConnell, J.W. Jr. pp 287-294 of Management of low-level radio- 
active waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. 
(eds.). Elmsford, NY; Pergamon Press (1979). 

A new fluidized bed radioactive waste treatment system has 
been developed which can substantially reduce the volume of low- 
level radioactive waste presently transported from nuclear power 
a to disposal sites. The volume reduction system, designated 

WR-1 and consisting of a fluidized bed evaporator/incinerator and 
off-gas treatment system, can reduce the volume of concentrated 
liquids, ion exchange resin beads, filter sludges, and various combus- 
tible solids such as protective clothing, rags, paper, wood, and 
plastics. Operational characteristics and parameters, process data, 
and economic benefits are presented. 


32594 Mound Laboratory Cyclone Incinerator for radioactive 
waste. Freeman, S.S.; Klingler, L.M.; Luthy, D.F.; Todd, J.E. 
(Mound Lab., Miamisburg, OH). pp 323-332 of Management of low- 
level radioactive waste. Volume I. Carter, M.W.; Moghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

The Cyclone Incinerator at Mound Laboratory is capable of 
handling various types of combustible radioactive wastes, either by 
batch or by continuous feed. In batch operation, the burn chamber is 
a 55-gallon drum which permits the in-situ burning of wastes directly 
in the storage drum. Off-the-shelf components have been used in the 
design of this concept, thus minimizing fabrication and maintenance 
costs. The simplicity of the design permits multiple burning cham- 
bers to be attached to a single off-gas handling unit. This unique 
modularity will permit the adaptation of the Cyclone Incinerator to 
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a wide range of throughput requirements. The incinerator can also 
be adapted for high-level wastes requiring remote operations. 


32595 Volume reduction of waste contaminated by fission product 
elements and plutonium using molten salt combustion. McKenzie, 
D.E.; Grantham, L.F.; Paulson, R.B. (Rockwell International, 
Canoga Park, CA). pp 333-349 of Management of low-level radioac- 
tive waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

In the Molten Salt Combustion Process, transuranic or B-y 
organic waste and air are continuously introduced beneath the 
surface of a sodium carbonate-containing melt at a temperature of 
about 800°C. Complete combustion of the organic material to 
carbon dioxide and steam occurs without the conversion of nitrogen 
to nitrogen oxides. The noxious gases formed by combustion of the 
chloride, sulfur or phosphorus content of the waste instantly react 
with the melt to form the corresponding sodium compounds. These 
compounds as well as the ash and radionuclides are retained in the 
molten salt. The spent salt is either fused cast into an engineered 
disposal container or processed to recover salt and plutonium. 
Molten salt combustion reduces the waste to about 2% of its original 
volume. Many reactor or reprocessing wastes which cannot be 
incinerated without difficulty are readily combusted in the molten 
salt. A 50 kg/hr molten salt combustion system is being designed for 
the Radioactive Waste Management Complex at the Idaho National 
Engineering Laboratory. Construction of the combustor started 
during 1977, and combustor startup was scheduled for the spring of 
1978. 


32596 Low-level radioactive liquid waste treatment at ORNL. 
Robinson, R.A.; Lasher, L.C. (Oak Ridge National Lab., TN). pp 
353-367 of Management of low-level radioactive waste. Volume I. 
Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

A new Process Waste Treatment Plant has been constructed 
at ORNL. The wastes are processed through a precipitation-clarifi- 
cation step and then through an ion exchange step to remove the 
low-level activity in the waste before discharge into White Oak 
Creek. 


32597 Removal of plutonium and uranium from process streams 
using ultrafiltration membranes. Roberts, R.C.; Koenst, J.W. (Mound 
Lab., Miamisburg, OH). pp 393-398 of Management of low-level 
radioactive waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, 
B. (eds.). Elmsford, NY; Pergamon Press (1979). 
Experiments with hollow fiber ultrafiltration modules were 
performed on Mound Laboratory waste streams contaminated with 
®Pu, *°Pu, and **°U. These modules had molecular weight cut- 
offs ranging from 2000 to 80,000. Waste water from the “hot” 
laundry, decontamination wash water from the Plutonium Process- 
ing Building, and influent to the Waste Disposal Building were 
studied. The ability to remove radioactivity was a function of the 
contents of the waste stream because the radioactivity in the waste 
water was variously ionic, polymeric, colloidal, and adsorbed onto 
suspended solids. Removal of suspended or colloidal material was 
very high, while removal of ionic material was very low. 


32598 Evaluation of organic and inorganic adsorbents for the 
removal of uranium and plutonium from process streams. Herald, 
W.R.; Koenst, J.W.; Luthy, D.F. (Mound Lab., Miamisburg, OH). 
pp 399-410 of Management of low-level radioactive waste. Volume 
I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

Mound Laboratory is evaluating macroporous, ion exchange 
resins for the removal of plutonium, uranium, and various colloids 
from process waste treatment effluents. A number of organic ion 
exchange resins were evaluated for removal of 7**Pu(IV), **Pu(VI), 
and **°U(VI) from water using batch isotherm tests. The capacity 
and equilibrium distribution coefficients were compared with each 
other and with bone char, an inorganic adsorbent consisting of 
hydroxyapatite (HAP). The various types of adsorbents showed that 
the extent of removal and the equilibrium coefficients (K/sub d/) 
were functions of pH. For removal of polymeric plutonium, 
238Pu(IV), the best results were achieved using the inorganic adsor- 
bent, bone char (hydroxyapatite), at pH 7. However, macroporous, 
weak base, anion exchange resins also showed reasonable K/sub d/ 
values at pH 7. The best removal of polymeric plutonium can be 
achieved using chemisorption or weak base anionic exchange, indi- 
cating strongly ionized anions. Excellent results for removal of 
*88Pu(VI) were achieved using macroporous, strong base, anion 
exchange resins and macroporous, strong acid, cation exchange 
resins. For removal of ionic ***U(VI), the strongly acidic cation 
exchangers gave the better results; the K/sub d/ values were on the 
order of 10? better than bone char. Again, performance was strongly 
dependent upon pH. Adsorbent resins which remove constituents by 
physical adsorption did not perform well for uranium removal. 
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32599 Ion exchange as a technique to remove technetium. Stor- 
ton, J.M. (Babcock and Wilcox Co., Lynchburg, VA). pp 411-418 of 
Management of low-level radioactive waste. Volume I. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

The radioisotope technetium 99, a weak beta emitter, has been 
detected in the effluent from a low-enriched uranium fuel fabrication 
facility. Technetium 99, a fission product, is introduced into the 
system by recycled enriched UFs used in the conversion process. 
Other radionuclides present, such as **'Th, **Th, and 7°*Pa, add to 
the overall beta activity; but in a reasonable time, these decay to 
acceptable levels. Because of its long half-life, ** Tc must be removed 
to stay in compliance with NRC regulations. Ion exchange resins 
have been previously used to reduce **Tc concentrations in relative- 
ly salt free solutions; but usually in these cases, the initial technetium 
concentration is high. In the present situation, low-level Tc activi- 
ty (~ 2,000 picocuries/ml) is to be removed from a concentrated 
fluoride solution. Technetium exists in solution as the pertechnetate 
ion, which is very strongly adsorbed by strong-base anion exchang- 
ers in low salt solutions. Resin regeneration is not planned. The 
results of an evaluation of various strong-base anion resins for 
technetium removal are presented. 


32600 Incineration of waste liquid scintillation fluid. Granlund, 
R.W. (Pennsylvania State Univ., University Park, PA). pp 419-426 of 
Management of low-level radioactive waste. Volume I. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

Liquid scintillation counting is common in almost all institu- 
tions using radioactive material for research, especially in the life 
sciences. Also common is the problem of the disposal of the contami- 
nated waste liquid scintillation fluid. Shipment of this waste to burial 
grounds for disposal is extensive and uses valuable space, which is 
needed for more hazardous radioactive waste. Various methods of 
disposing of the liquid scintillation fluid and the counting vials by 
incineration have been tried and are described. These include incin- 
eration of the fluid and vials directly or mixed with a combustible 
absorbent in a conventional incinerator and burning the waste fluid 
in an oil burner. Emphasis has been placed on methods that use 
existing facilities, without extensive modification. Depending upon 
the facilities available at a particular institution, it appears that at 
least one of the incineration methods would be suitable for the 
disposal of liquid scintillation fluid. 


32601 Solidification of liquid concentrate and solid waste gener- 
ated as by-products of the liquid radwaste treatment systems in light- 
water reactors. Neilson, R.M. Jr.; Colombo, P. (Brookhaven Nation- 
al Lab., Upton, NY). pp 493-512 of Management of low-level 
radioactive waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, 
B. (eds.). Elmsford, NY; Pergamon Press (1979). 

The treatment of liquid concentrate and solid waste produced 
in light-water reactors as by-products of liquid radwaste treatment 
systems consists of five basic operations: waste collection, waste 
pretreatment, solidification agent handling, mixing/packaging (so- 
lidification) and waste package handling. This paper will concern 
itself primarily with the solidification operation; however, the other 
operations enumerated as well as the types of wastes treated and 
their origins will be briefly described, especially with regards to 
their effects on solidification. During solidification, liquid concen- 
trate and solid wastes are incorporated with a solidification agent to 
form a monolithic, free-standing solid. The basic solidification agent 
types either currently used in the United States or proposed for use 
include absorbants, hydraulic cement, urea-formaldehyde, other 
polymer systems, and bitumen. The operation, formulations and 
limitations of these agents as used for radwaste solidification will be 
discussed. Properties relevant to the evaluation of solidified waste 
forms will be identified and relative comparisons made for wastes 
solidified by various processes. 


32602 Treatment and immobilization of intermediate-level radio- 
active wastes. Lerch, R.E.; Greenhalgh, W.O.; Partridge, J.A.; Rich- 
ardson, G.L. (Hanford Engineering Development Lab., Richland, 
WA). pp 513-550 of Management of low-level radioactive waste. 
Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, 
NY; Pergamon Press (1979). 

A new program underway at the Hanford Engineering De- 
velopment Laboratory (HEDL) to develop and demonstrate treat- 
ment and immobilization technologies for intermediate-level wastes 
(ILW) generated in the nuclear fuel cycle is discussed. ILW are 
defined as those liquid and solid radioactive wastes, other than high- 
level wastes and fuel cladding hulls, that in packaged form have 
radiation dose readings greater than 200 millirem/hr at the packaged 
surface and 10 millirem/hr at three feet from the surface. The IAEA 
value of 10* Ci/m* for ILW defines the upper limit. For comparative 
purposes, reference is also made to certain aspects of low-level 
radioactive wastes (LLW). Initial work has defined the sources, 
quantities and types of wastes which comprise ILW. Because of the 
wide differences in composition (e.g., acids, salt solutions, resins and 
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zeolites, HEPA filters, etc.) the wastes may require different treat- 
ments, particularly those wastes containing volatile contaminants. 
The various types of ILW have been grouped into categories amena- 
ble to similar treatment. Laboratory studies are underway to define 
treatment technologies for liquid ILW which contain volatile con- 
taminants and to define immobilization parameters for the residues 
resulting from treatment of ILW. Immobilization agents initially 
being evaluated for the various residues include cement, urea-formal- 
dehyde, and bitumen although other immobilization agents will be 
studied. The program also includes development of acceptable test 
procedures for the final immobilized products as well as develop- 
ment of proposed criteria for storage, transportation, and disposal of 
the immobilized ILW. 


32603 Experience in volume reduction, packaging, transportation, 
and disposal of non-fuel bearing hardware resulting from LWR oper- 
ations. Panter, H.R.; Mason, M.E. (Nuclear Assurance Corp., Atlan- 
ta, GA). pp 551-562 of Management of low-level radioactive waste. 
Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, 
NY; Pergamon Press (1979). 

In order to conform to various shipping and burial regulations 
specifying allowable dose rates and isotopic content, activities of the 
non-fuel bearing components were calculated by the computer code 
ORIGEN, based on reactor operating parameters, cool times, and 
ASTM specifications. These data were used to evaluate various 
packaging configurations and/or shipping casks for conformity to 
the regulations and disposal site license constraints. Because of the 
high transportation and burial charges, the overall cost of disposing 
of this type waste is highly dependent on the number of shipments. 
The Nuclear Assurance Corporation has developed equipment to cut 
the bulky items and reduce the packing volume of the individual 
components tenfold. Equipment design and development also con- 
sidered remote, underwater environment, physical characteristics of 
the irradiated material, i.e., zirconium embrittlement, the need to 
minimize required pool floor space and interference with other pool 
activities, operating convenience, and maintenance requirements. 


32604 Design of systems for handling radioactive ion exchange 
resin beads. Shapiro, S.A.; Story, G.L. (Bechtel Power Corp., Nor- 
walk, CA). pp 563-580 of M: ement of low-level radioactive 
waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

The flow of slurries in pipes is a complex phenomenon. There 
are little slurry data available on which to base the design of systems 
for radioactive ion exchange resin beads and, as a result, the designs 
vary markedly in operating plants. With several plants on-line, the 
opportunity now exists to evaluate the designs of systems handling 
high activity spent resin beads. Results of testing at Robbins and 
Meyers Pump Division to quantify the behavior of resin bead slurries 
are presented. These tests evaluated the following slurry parameters; 
resin slurry velocity, pressure drop, bead degradation, and slurry 
concentration effects. A discussion of the general characteristics of 
resin bead slurries is presented along with a correlation to enable the 
designer to establish the proper flowrate for a given slurry composi- 
tion and flow regime as a function of line size. Guidelines to follow 
in designing a resin handling system are presented. 


32605 Solidification of low-level radioactive wastes from nuclear 
power plants. Filter, H.E.; Roberson, K. (Dow Chemical Co., Mid- 
land, MI). pp 605-623 of Management of low-level radioactive 
waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

Test program results for the Dow system for solidification of 
low-level radioactive wastes from nuclear power plants are de- 
scribed. Simulated radioactive wastes containing "Cs and ®Co and 
actual radioactive nuclear power plant wastes were solidified in the 
Dow system. All wastes were converted to homogeneous, liquid- 
free solids. Data are presented for solidified boiling water reactor 
(BWR) wastes, pressurized water reactor (PWR) wastes, mixed bed 
ion exchange resin (MBR), and filter aid (DE) slurries. 


32606 Method for treating liquid radioactive wastes. Pritchard, 
J.F.; Komrow, R.R. (Industrial Services International, Inc., East 
Windsor, NJ). pp 625-633 of Management of low-level radioactive 
waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

Storage and handling are serious problems associated with 
low-level liquid radioactive waste. A low-cost polymer known as H- 
SPAN can help solve these problems by converting liquids to stable 
semisolid gels. H-SPAN can be used as a preventive measure to 
reduce the possibility of leaks, or as a corrective measure to contain 
a spill and limit environmental contamination. H-SPAN also has 
proven potential to prevent the release of radionuclides into the 
environment, and to effectively immobilize other free-flowing radio- 
active materials such as resin slurries. 
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32607 Management of low-level radioactive waste. Volume II. 
Carter, M.W.; Mo; A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 585p. 

Volume II contains 31 presented at the Symposium, 
“Management of Low-Level ive Waste,” held in Atlanta, 
Georgia, May 23—27, 1977. Individual papers were processed. (LK) 


—_ Pg ny f highly radioactive wastes. Heimerl, W. (Gel- 
op Ese Essen (Germany, F.R.)). Chem. Unserer Zeit; 12: No. 
3 § 82-8 (Jun 1978). (In German). 
The article describes the treatment of the highly radioactive 
waste pag yan off in the Purex process. The concentration, denitra- 
vitrification of this waste is described taking the 
aus of the PAMELA method developed in the Federal Repub- 
lic. In this method, in order to avoid the temperature drop in glass 
blocks due to the poor thermal conductivity, glass pearls are manu- 
factured which in a final storage container are embedded into a 
metal matrix. After an intermediate storage time of 10-20 years, the 
thermal power of the final product has sunk so low that the contain- 
er may be taken to a salt mine. 


32609 Preliminary study on use of zeolite for isolation and 

removal of long-lived cesium in waste from nuclear power 

stations. Takagi, S. (Central Research Inst. of Electric Power Indus- 

try, Tokyo (Japan)). J. Nucl. Sci. Technol. (Tokyo); 15: No. 3, 213- 

221(Mar 1978). 

Cs fp st oy Ie ap pee with inde radiocesium 
) should cause ic whom, Sy deep sea di 

of radioactive waste solidified in cement. 

solved, if 7Cs — S isolated from the 

separate disposal. For purpose, a preliminary 

out on the isolation and removal of Cs with phe mg an inorganic 

exchanger. Zeolites from Futatsui in Akita Prefecture and 

Itaya in Yamagata Prefecture showed a strong selective affinity for 

Cs in preference to various other co-present ions. The best eal 

ance in practical isolation and removal was obtained with the zeolite 

(clinoptilolite) from Itaya sized to 40 -- 100 mesh, and with the liquid 

meal ot 8 ific space velocity of 25. In practical application, a 

selective zeolite column could be installed upstream of —, 

tional demineralizer equipping the liquid waste treatment s — 

nuclear power stations, in order to adsorb and eliminate *’Cs and 

prevent its reaching the conventional demineralizer. This should 

solve one of problems encountered in deep sea disposal of radioac- 

tive waste. 


32610 Development of an integrated facility for processing tran- 
suranium solid wastes at the Savannah River Plant. Boersma, M.D.; 
Hootman, H.E.; Permar, P.H. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). pp 239-255 of Traitement, 
conditionnement et stockage des dechets so alpha et des coques 
de degainage. Paris, France; Organization for Economic Co-Oper- 
ation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; i 
France (5 Dec 1977). 

An integrated facility is being designed for processing solid 
wastes potas: come with estou alpha emitting (TRU) nuclides; 
this waste has been stored retrievably at the Savannah River Plant 
since 1965. The stored waste, having a volume of 10‘ m®* and 
containing 3x10° Ci of transuranics, consists of both mixed combusti- 


anic production and associated laboratory operations. The facility 
for processing solid transuranic waste will consist of five processing 
ules: 1) —pachaging, sorting, and assaying; 2) treatment of 


combustibles by controlled air incineration; 3) size reduction of 
noncombustibles by plasma-arc cutting followed by decontamination 
by electropolishing; 4) fixation of the processed waste in cement; and 
5) packaging for shipment to a federal repository. The facility is 
projected for construction in the mid-1980's. Pilot facilities, sized to 
manage currently generated wastes, will also demonstrate the key 
process steps of incineration of combustibles and size reduction/ 
decontamination of noncombustibles; these facilities are projected 
for 1980-81. Development programs leading to these extensive new 
facilities are described. 


32611 Cladding waste and encapsulation in lead. 
Broothaerts, J.; de Wilde, L.; Casteels, F. (Centre d’Etude de 
l’Energie Nucleaire, Mol (Belgium)). pp 313-322 of Traitement, 
conditionnement et stockage des dechets solides alpha et des coques 
de degainage. Paris, France; Organization for Economic Co-Oper- 
ation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; + 
France (5 Dec 1977). 

Under contract with the Eur Atomic Energy Commu- 
nity the Belgian Nuclear Research ter, S.C.K./C.E.N., has un- 
dertaken the development of a conditioning process for the ‘cladding 
waste of LWR-fuel elements. It is based on mechanical compaction 
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and encapsulation in a low-melting filling alloy. This program start- 
ed in November 1976. Basic data on the waste production and 
characteristics are presented. Preliminary experimental results with 
respect to compaction and encapsulation are repoted. 


32612 Decontamination and melt densification of fuel hull wastes. 
Dillon, R.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). PP. + ey ha of Traitement, conditionnement et stockage des 
dechets so et des coques de degainage. Paris, France; 
Guemielion for 7S) omic Co-Operation and Development (1978). 
From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; 
France Ad. = 1977). 
work in the United States on treatment of cladding 
hull Ph rom nuclear fuel dissolution is described. The report 
proceeds to the description of the Pacific Northwest Laboratories 
melt densification and decontamination program. On a laboratory 
scale, a tw process, initial treatment with 600°C HF-Ar mix- 
tures followed by aqueous decontaminating, has produced effective 
decontamination. The Inductos lag process has been selected for 
densification of the predominately zircaloy waste stream. The proc- 
ess provides for direct melting of the oe density fuel hull residue 
without intermediate preparation of a consumable electrode. Current 
efforts are addressed to the design and fabrication of decontamina- 
tion and melting equipment to be installed in a hot cell and remote. 


32613 Treatment of stainless steels and zircaloy cladding hulls. 
Jenkins, I.L.; Taylor, R.F. (UKAEA Research Group, Harwell. 
Atomic Energy Research Establishment). PP 279-297 of Traitement, 
conditionnement et stockage des dechets solides alpha et des coques 
de degainage. Paris, France; Organization for Economic Co-Oper- 
ation and Development (1978). 

From Technical seminar on the treatment, “mg gs and 
storage of solid alpha-bearing waste and cladding hulls; 
France (5 Dec 1977). 

Results are agen on the fissile material content and the 
distribution of alpha and ee emitters in both types of 
pew Apart very amounts of residual fuel, fissile 

ial is present as a deposit formed during the dissolution of fuel 
and also as material driven into the cladding by fission recoil. Alpha- 
emitters penetrate to depths of 1-2 ym into both S.S. and Zircaloy 
claddings. The surface pow on individual hulls can be effectively 
removed by refluxing with nitric acid or by cleaning with nitric acid 
in an ultrasonic bath. The physical, structural, and handling behavior 
of hull assemblies are examined as being of key importance to the 
establishment of an efficient cleaning process. The reference leach- 
ing target is to extract residual fuel fragments and to remove surface 
deposits. Preferred routes for compaction, drumming, and encapsula- 
tion are briefly reviewed with regard to achieving a final package 
volume half that of the original hulls with associated hardware. 


32614 Research and development in the UK on the treatment, 
conditioning and storage of solid alpha-bearing waste and cladding 
hulls. Keen, N.J. (UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). pp 53-56 of Traitement, condition- 
nement et stockage des dechets solides alpha et des coques de 
degainage. Paris, France; Organization for Economic Co-Operation 
and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Types of plutonium-contaminated materials arising in the 
United Kingdom are described. The development program to reduce 
and treat wastes, to recover plutonium and measure the Pu content is 
outlined. Processes for decontamination of cladding hulls are studied 
to start a plant design. Handling and disposal are also studied. 


32615 Waste management capabilities for alpha bearing wastes at 
the Los Alamos Scientific Laboratory. Keenan, T.K. (Los Alamos 
Scientific Lab., N.Mex. (USA)). pp 257-267 of Traitement, condi- 
tionnement . i a dechets — a et des coques de 
degainage. Paris, France; Organization for Economic Co-Operation 
and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Waste Management activities at the Los Alamos Scientific 
Laboratory (LASL) involve a broad range of effort. There are 
requirements for daily processing of both liquid and solid radioactive 
and chemical wastes using a variety of technical operations. Ap- 
proximately 4.5 x 107 l/yr of liquids and 9x10*m*/yr of solids are 
processed by the Waste Management Group of the LASL. In 
addition, a vigorous program of research, development, and demon- 
stration studies leading to improved methods of waste treatment is 
also carried out within the same group. The current developmental 
studies involve incineration of transuranic-contaminated combustible 
wastes as well as other waste management aspects of alpha emitting 
transuranic (TRU) isotopes. 
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32616 Treatment and disposal of radioactive wastes in the Feder- 
al Republic of Germany. Krause, H.; Randl, R.P. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.)). pp 34-37 of Traite- 
ment, conditionnement et stockage des dechets solides alpha et des 
coques de degainage. Paris, France; Organization for Economic Co- 
Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

In the Federal Republic of Germany a nuclear fuel cycle park 


is in the preparation stage. It will comprise a reprocessing plant of 


1400 t/a capacity, a mixed oxide fuel fabrication plant and the 
corresponding facilities for the treatment and disposal of the arising 
radioactive wastes. Methods for the treatment and disposal of low 
and medium level radioactive wastes have been developed and 
already successfully applied in large scale. Methods for high level 
wastes are under development. The objective of most of the R and 
D.-activities in the field of a-bearing wastes are the transformation 
into a form suitable for final disposal. The recovery of plutonium is 
investigated in connection with the wet combustion of solid burnable 
wastes. 


32617 a-waste conditioning concepts on the basis of waste aris- 
ings, actinide distribution and their influence on final disposal prod- 
ucts. Krause, H.; Scheffler, K. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.)). pp 115-126 of Traitement, conditionne- 
ment et stockage des dechets solides alpha et des coques de degain- 
age. Paris, France; Organization for Economic Co-Operation and 
Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Among the wastes arising from the reprocessing and Pu-fuel 
element fabrication plants, only seven waste streams contain the 
major part of the actinides going into the radioactive waste. It is 
shown that the liquid a-waste from fuel element fabrication, the 
high-level liquid waste, and the active fraction of the medium level 
liquid waste can be incorporated into borosilicate glass. Wet com- 
bustion of solid burnable waste allows a relatively easy and complete 
recovery of plutonium. Leached hulls, sludges from feed clarifica- 
tion and solid non-combustible wastes can be incorporated into 
concrete. These treatment methods guarantee that only relatively 


small amounts of high quality a-bearing residues have to be disposed 
of. 


32618 Experience of the management of solid alpha-bearing 
wastes. Kryuchkov, V.A.; Rakov, N.A.; Romanovskii, V.N.; Yaku- 
shev, M.F. (Radievyj Inst., Leningrad (USSR)). pp 139-146 of Trai- 
tement, conditionnement et stockage des dechets solides alpha et des 
coques de degainage. Paris, France; Organization for Economic Co- 
Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Spent fuel reprocessing is studied in a pilot plant. Low and 
high level radioactive wastes handling is described. Liquid wastes 
are solidified. Combustible solid wastes are incinerated. Non-com- 
bustible and ashes are sent to a disposal site. Volume reduction of 
alpha-bearing wastes is obtained by optimization of the reprocessing 
and development of remote control methods. 


32619 Overview of the transuranium (TRU) contaminated waste 
management program in the USA. Leary, J.A.; Wolfe, R.A.; Perge, 
A.F. (USAEC Division of Waste Management and Transportation, 
Washington, D.C.). pp 73-84 of Traitement, conditionnement et 
stockage des dechets solides alpha et des coques de degainage. Paris, 
France; Organization for Economic Co-Operation and Development 
(1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977) 

The scope and status of the U.S. Program for the manage- 
ment of transuranium wastes are described. Specific areas include 
the objectives of the program, the amounts of waste inventory and 
generation rate, technology development areas, planned new facili- 
ties, retrievable storage and exhumation of burial pits, and final 
geological isolation of TRU wastes. 


32620 Treatment of alpha-bearing combustible wastes using acid 
digestion. Lerch, R.E.; Allen, C.R.; Blasewitz, A.G. (Hanford Engi- 
neering Development 'Lab., Richland, Wash. (USA)). pp 149-164 of 
Traitement, conditionnement et stockage des dechets solides alpha et 
des coques de degainage. Paris, France; Organization for Economic 
Co-Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 
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Acid digestion has been DL a at the Hanford Engineer- 
ing Development Laboratory (HEDL) in Richland, phar nga Fo to 
reduce the volume of combustible nuclear waste materials, while 
converting them to an inert, noncombustible residue. A 100 kg/day 
test unit has recently been constructed to demonstrate the process 
using radioactively contaminated combustible wastes. The unit, 
called the Radioactive Acid Digestion Test Unit Breet ie — 
completed in September 1977 and is currently es = 
shakedown tests. Hot operation is expected in May 1978. 

RADTHU include: storage and transfer station for incoming aes a 
feed preparation station, an extrusion feed mechanism for transfer of 
the waste to the acid digester, the acid digester a residue recovery 
system, and an off-gas treatment system. 


32621 New incinerator for burning radioactive waste. Mallek, H. 
Laser, M. (Kernforschungsanlage Juelich G.m.b.H. <Senmeny, 
F.R.). Abt. Dekontamination). pp 193-203 of Traitement, condition- 
nement et stockage des dechets solides alpha et des coques de 
degainage. Paris, France; Organization for Economic 

and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; i 
France (5 Dec 1977). 

A new two-stage incinerator for burning radioactive waste 
consisting of a pyrolysis chamber and an oxidation chamber is 
described. The fly ash is retained in the oxidation chamber by high 
temperature filter mats. The capacity of the installed equipment is 
about 100 kg/h. Wastes with different composition and different 
calorific value were successfully burnt. The operation of the inciner- 
ator can easily be controlled ad addition of a primary air stream to 
the pyrolysis chamber and a secondary air stream to the oxidation 
chamber. During continuous operation the CO and C (organic) 
content is below 100 ppm and 50 ppm, respectively. The burn-out of 
the ash is very good. After minor changes the incinerator may be 
suitable for burning of a-bearing waste. 


32622 Volume reduction of solid alpha bearing waste by molten 
salt combustion. McKenzie, D.E.; Paulson, R.B.; Grantham, L.F. 
(Rockwell International Corp., Canoga Park, Calif. (USA)). pp 181- 
192 of Traitement, conditionnement et stockage des dechets solides 
alpha et des coques de degainage. Paris, France; Organization for 
Economic Co-Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; 
France (5 Dec 1977). 

Atomics International is designing and constructing a Molten 
Salt Combustion System to reduce the volume of solid radioactive 
waste received and generated at the Idaho National 
Laboratory (INEL) in the United States. This 45 kg/hr system 
be used, initially, for the reduction of beta, -contaminated 
waste and then later for alpha-bearing waste. paper describes 
the Molten Salt Combustion concept of cali combustible waste 
with air in molten sodium carbonate and summarizes the background 
development work. The paper will also discuss the design and 
equipment selection for the INEL unit. 


32623 High-temperature methods for treating spent fuel cladding. 
Novoselov, G.P. (Gosudarstvennyj Komitet po_Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow). pp 323-336 of Traitement, con- 
ditionnement et stockage des dechets solides alpha et des coques de 
degainage. Paris, France; Organization for Economic Co-Operation 
and Development (1978). 

From Technical seminar on the treatment, conditio 
storage of solid alpha-bearing waste and cladding halls: Pare, 
France (5 Dec 1977). 

The physical and chemical characteristics of the wastes from 
power plant fuel claddings are presented and high-temperature 
methods of preparing them for long-term storage are discussed. It is 
shown that a promising approach is that of conducting the oper- 
ations of conditioning fuel cladding waste at the initial stages of 
reprocessing by thermal decladding of spent fuel elements. In this 
way: the fuel to be reprocessed is separated to the extent of 95-99% 
from the cladding material; gaseous and volatile fission products are 
eliminated; the cladding material is moulded into compact ingots 
suitable for long-term storage; insignificant quantities of fuel compo- 
nents and fission products go into the ingot; the main activity of the 
ingots is determined by the Co, '7Cs, Sr, etc. isotopes; the 
volume of solid and gaseous wastes are minimal and no liquid wastes 
are produced. It is also shown that it is advantageous to re-melt non- 
compact claddings to form ingots after the mechanical chopping and 
dissolving operations. This reduces the required waste storage 
volume by a factor of 1.5-3 and the metal surface by a factor of 1000, 
so that there is a considerable decrease in the surface contamination 
of the materials by fission products and a reduction in the surface 
diffusion of isotopes and their corrosion activity. 


32624 Developments in the treatment of solid alpha-bearing 
wastes at the PNC plutonium fuel facilities. Ohtsuka, K.; Miyo, H.; 
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Ohuchi, J.; Shiga, K.; Muto, T. (Power Reactor and Nuclear Fuel 
Dev t .» Tokai, Ibaraki (Japan). Tokai Works). pp 127- 
137 of Traitement, conditionnement et stockage des dechets solides 
alpha et des coques de degainage. Paris, France; Organization for 
Economic Co-Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Some results of experiments done in PNC are presented on 
volume reduction technics for alpha-bearing wastes. A pilot wood 
milling machine automatically mills the ge frames of nipple 
connected HEPA filters, which result in fine sized wooden chips, 
two nipples and the filter components. The filter components are 
melted in an induction furnace to be homogeneous solids. These 
methods and incineration of wooden chips reduce the stored volume 
of HEPA filters to 1/50 approximately 1/100. PVC and neoprene 
rubber are decomposed in concentrated sulfuric acid followed by 
oxidation with nitric acid. The acid digestion poe generates 
chlorine-rich gas, from which only chlorine is selectively absorbed 
in water. An alpha-bearing vessel and a glovebox are cut at their 
installed places without spread of plutonium contamination outside 
the apendounes. 


32625 Research program on alpha-bearing wastes in Japan. Oka- 
moto, H. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). pp 44-46 of Traitement, conditionnement et stock- 
po ew Soe ae 6 oe See > See Se 
Cis. Organization for Economic Co-Operation Development 
From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 
A brief survey of the future research program plan for the 
treatment of alpha bearing wastes is given. 


32626 Management of transuranium-contaminated solid wastes 
from the Department of Energy nuclear materials production and R 
and D programs. Perge, A.F.; Trice, V.G. Jr. (USAEC Division of 
Waste Management and Transportation, Washington, D.C.). pp 57- 
69 of Traitement, conditionnement et stockage des dechets solides 
alpha et des coques de degainage. Paris, France; Organization for 
Economic Co-Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

This plan has been extracted from a master plan that covers 
management of all types of wastes for which the Department of 
Energy (DOE) has responsibility. The overall plan has not received 

roval as polcy for the new DOE which came into being in 
October 1977. Thus, we have to label it as a draft plan, even though 
our programs, as operating today, are being carried forward in 
formance with most of it. Several of our assumptions are contro- 
versial and may be modified before the plan is approved. The points 
we will cover are: goals, , assumptions, sooner. f+ 
objectives, current activities, milestones and Schedule. last 
t, Milestones and Schedule, was not covered at the meeting. 
lowever, it is included here in the proceedings. 


32627 Studies on the management of high-level and alpha-bearing 
wastes in the USSR. Poliakov, A.S. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow). pe 47-52 of 
Traitement, conditionnement et stockage des dechets solides alpha et 
des coques de degainage. Paris, France; Organization for Economic 
Co-Operation Development (1978). 

ey Se ae on the pe — and 
storage of soli pha-bearing waste and cladding ; Paris, 
France (5 Dec 1977). 

In the USSR spent fuel is reprocessed, transuranium elements, 
rare earths and strontium are extracted. The amount of alpha bearin; 
wastes is reduced by different techniques and work on extractants is 
being carried out. 


32628 Evaluation of the borosilicate glass matrix for the immobi- 
lization of actinide waste concentrates. Scheffler, K.; Krause, H. 

lorschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.)). pp 
69-278 of Traitement, conditionnement et stockage des dechets 
solides alpha et des coques de degainage. Paris, France; Organization 
for Economic Co-Operation and Development (1978). 

From Technical seminar on the treatment, eng, and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

J pe liquid storage of HLLW the formation of actinide 
enriched sl — is being expected due to the hydrolysis esp. of 
i other mechanisms. Also during melting of HLW 

glasses an increase of top-to-bottom actinide concentration can take 
place. Both effects will account for increased actinide concentrations 
in the glasses. The phenomena of these actinide enrichment process- 
es are studied. Following the investigations on actinide compatibility 
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with HLW glass a research program has been started aiming at the 
vitrification of special actinide waste concentrates. A hazards evalua- 
tion is established on the basis of experimental results for simulated 

i periods of millenia with respect to leaching of actinides and 
alpha irradiation damage. The chemical compatibility of borosilicate 
glass with actinides has been determined and basic considerations are 
drawn for the solidification of different types of alpha-bearing wastes 
in borosilicate glasses. 


32629 Program and French realizations concerning alpha wastes. 
Sousselier, Y. (CEA Direction des Productions, 92 - Chatillon 
(France). Sous-Direction du Plutonium). pp 29-33 of Traitement, 
conditionnement et stockage des dechets solides alpha et des coques 
de degainage. Paris, France; Organization for Economic Co-Oper- 
ation and Development (1978). (In French) 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Water reactors and breeder spent fuels are reprocessed to 
recover plutonium, minimize wastes and decrease irradiation risks. 
Alloys formation, glass addition and vitrification or metallic matrix 
are studied to treat cladding hulls. Plutonium content is controlled 
by alpha spectrometry or prompt neutron measurements or neutrons 
activation. Wastes are calcined or crushed at low temperature to 
recover transuranium elements by solvent extraction or precipitation 
or ionic exchange or ultrafiltration. Wastes are embedded into bitu- 
men or thermosetting resins and long term storage in geologic 
formation is studied. 


of management of alpha-bearing 

N. (Bhabha Atomic Research Centre, 

Bombay (India)). pp 38-43 of Traitement, conditionnement et stock- 
¢ des dechets solides alpha et des coques de ep Paris, 
ot Organization for Economic Co-Operation and Development 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

Management of alpha contaminated wastes in the Indian 
program is at present restricted to segregation, collection, packaging 
and storage of all the wastes, in a retrievable form, in engineered 
containments. Quantities of such wastes in the past have not been 
very significant. Different techniques for treatment, mainly for 
volume reduction, of these wastes are under study and development, 
in view of the higher quantities of alpha-bearing wastes expected in 
the future. Much emphasis is being placed on pate techniques 
for estimation of fissile material content in the solid wastes. 


32631 UK experience in the management of plutonium contami- 
nated materials. Taylor, H.A. (British Nuclear Fuels Ltd., Risley); 
Sinclair, V.N. Reactor Group, Dounreay. Dounreay Ex- 
i tal Reactor Establishment); e, J.W.; Smith, M.J. 
Research Group, Harwell. Atomic Energy Research Es- 
tablishment). pp 85-103 of Traitement, conditionnement et stockage 
des dechets solides alpha et des coques de ee. Paris, France; 
Organization for Economic Co-Operation and Development (1978). 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

A UK Working Party was formed in 1972 to examine the 
situation relating to Plutonium Contaminated Materials (PCM). This 
paper updates progress as reported to the 1974 Marcoule Seminar. 

strategy adopted has been to: (a) reduce PCM arisings. (b) 
Incorporate PCM treatment as part of the plutonium fuel cycle and 
to demonstrate its environmental acceptability. (c) Formulate site 
designs for integrated PCM treatment facilities. The technical activi- 
= been undertaken to implement the above strategy 
are q 


32632 Radioactive alpha wastes processing at the Nuclear Center 
of Mol. van de Voorde, N. (Centre d'Etude de l’Energie Nucleaire, 
Mol (Belgium)). pp 221-238 of Traitement, conditionnement et stock- 
age des dechets solides alpha et des coques de degainage. Paris, 

tance; Organization for Economic Co-Operation and Development 
(1978). (In French) 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

This pa is based on calcination at very high temperature 
(1500°C) of wastes, mainly burnable, with selected non-burnable 
wastes, such as glass, metal, sludge, ion echanger, etc. Incineration 
wastes melt at this temperature and an insoluble granitic mass is 
obtained. This operation is performed in a special oven equipped 
with a gas purification device installed in a place like alpha bearing 
wastes treatment working spot where the staff can work in an air- 
supplied suit. Two incineration units are planned, the first one with a 
capacity of 150 kg/hr in view to treat a large amount of wastes with 
a low plutonium content (max. 10 mg/1), the second smaller with a 
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capacity of 10 k, , Specially designed to process wastes with a 
high Pu content. is project for the first unit, at least is now tested 
with beta gamma wastes processing. Alpha bearing wastes pocessing 
will start at the end of 1978, we are now building the second unit. 


32633 Fluidized bed incineration of transuranic contaminated 
waste. Ziegler, D.L.; Johnson, A.J. (Atomics International Div., 
Golden, Colo. (USA). Rocky Flats Plant). PP 165-179 of Traitement, 
conditionnement et stockage des dechets solides alpha et des coques 
de degainage. Paris, France; Organization for Economic Co-Oper- 
ation and Development (1978). 

From Technical seminar on the treatment, ogee ing | and 
storage of solid alpha-bearing waste and cladding hulls; 
France (5 Dec 1977). 

A 9 kg/hr pilot scale fluidized bed incinerator is now being 
used for burning various types of radioactive waste at Rocky Flats 
Plant. General solid combustible waste containing halogenated mate- 
rials is burned in a fluidized bed of sodium carbonate for in situ 
neutralization of thermally generated acidic gases. A variety of other 
production related materials has been burned in the incinerator, 
including ion exchange resin, tributyl phosphate solutions, and air 
filters. Successful operation of the pilot plant incinerator has led to 
the design and construction of a production site unit to burn 82 kg/ 
hr of plant generated waste. Residues from incinerator operations 
will be processed into glass buttons utilizing a vitrification plant now 
under development. 


32634 High-level liquid waste solidification: a senior class design 
project. Schneider, A. (Georgia Inst. of Tech., Atlanta). Trans. Am. 
Nucl. Soc.; 30: 80-81(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 32499, 32500, 32517, 32524, 
32587, 32588, 32590, 32603, 32607, 32609, 32614, 32616, 32617, 
32619, 32626, 32630, 32692, 32695, 32696, 32697, 32701, 34786, 
34994, 35008 


32635 (AECL—5998F) Management of radioactive wastes from 
nuclear electric power production. Tomlinson, M. (Atomic Energy of 
Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 
tablishment). May 1978. 25p. (In French). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

In this report the characteristics of the principal radioactive 
by-products from Canadian nuclear electricity generating stations 
are summarized. The strategy and options for storage and disposal of 
the wastes are described. Principles for final dis are stated and 
the resultant scheme for d underground = is outlined. 
Methods which are being deve. — for safety ysis of the buried 
wastes and for the assessment of the likely effects on man and his 
environment are summarized. 


32636 (FMC-R—3679R) Design of an equipment system for 
retrieval and handling of buried radioactive waste. Final report. (FMC 
Corp., Santa Clara, CA (USA). Engineered S +. Div.). Jun 1978. 
Contract EY-76-C-07-1570. 187p. Dep. » PC AO9/MF AOl. 

Included are preliminary design pai of an equipment 
system for retrieval and handling of buried transuranic (TRU) waste. 
Descriptions of the operation, manpower requirements, safety and 
a ical aspects, cost, and other pertinent information are includ- 

igures. 


32637 (LA-UR—79-824) Effects of irradiation on structural 
properties of crystalline ceramics. Clinard, F.W. Jr.; Hurley, G.F. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 16p. (CONF-790420—7). a NTIS, PC A02/MF AOIl. 


From International Use ck m ceramics in nuclear waste 
management; Cincinnati, O SA (30 her 1979). 


Stability of crystalline ceramic nuclear waste may be degrad- 
ed by self-irradiation damage. Changes in density, strength, thermal 
conductivity, and lattice structure are of concern. Structural damage 
of ceramics under various radiation conditions is discussed and 
related to possible effects in nuclear waste. 


32638 (LBL—8532) Basalt alteration and basalt-waste interac- 
tion in the Pasco Basin of Washington State. Final report. Benson, 
L.V.; Carnahan, C.L.; Apps, J.A.; Mouton, C.A.; Corrigan, D.J.; 
Frisch, CJ: Shomura, .K. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Sep 1978. Contract W-7405- ENG-48. 92p. 
Dep. NTIS, PC A05/MF AO1. 

A study was conducted to determine the nature of the miner- 
als which coat vesicle and fracture surfaces in the Grande Ronde 
Basalt Formation, simulate the mass transfer which led to their 
precipitation, and predict the mass transfer associated with the 
dissolution of spent unreprocessed fuel (SURF). Scanning electron 
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microscopy (SEM), petrographic, x-ray diffraction (XRD), and elec- 
tron microprobe (EMP) analyses have been made on a series of 
samples taken from 1100 ft (335.3 m) of core from core hole DC2. 
Preliminary simulations of the mass transfer associated with basalt 
dissolution in a thermodynamically closed system have been accom- 
lished. In addition two mass transfer codes have been modified to 
facilitate data base changes. Thermochemical data for uranium and 
plutonium have been collected and converted to standard state 
conditions. These data will be critically evaluated and input to the 
mass transfer data base in the near future. 


32639 (NVO—0024-1) Rock opening design and analyses for 
radioactive waste repositories. Lyons, W.C.; Oravecz, K.I.; Gallaher, 
B.J.; Buddecke, D. (Science Applications, Inc., Santa Fe, NM 
(USA). Hydro and ori fe aaah Div.). 1978. Contract EW-78-X- 
08-0024. 40p. Dep. NTIS A03/MF AO1. 

The report assesses the uniqueness of the radioactive waste 
disposal when viewed from the standpoint of design, construction, 
and operation of underground cavities dedicated for that use. Under- 
ground excavations design and construction for mining and civil 
engineering — are reviewed and their —_ to the waste 
repository problem are considered. The particular subjects addressed 
in some detail are underground layouts, opening criteria and con- 
struction procedures for supported and unsupported rock, and 
ing protection practices. These subjects are addressed for appli 
tions only to i eous and metamorphic rock (hard rocks) and a 
limited class of basically nonplastic competent sedimentary rock 
(soft rock). The main threat to, repository failure, appears to be in 
the possibility that waste indeoed tat th stresses could eventually 

open pathways for water to pass into and out of the 
It is found that highly elaborate stress analysis and in-situ 
tests may not be completely aj te to the waste repository 
design and construction. Further, it is found that sag tom 
igneous rocks should be more appropriate | to 
others. Protection of the excavation th theo 
of structural supports and through the use of cox tos 
methods may be quite advantageous in promoting the | ° 
the waste repository. Particular attention is given to mine oO! 
heat sources (canisters) in the un on repository and possibl 
also to diluting the waste matrix with more inert materials to lessen 
the local rock thermal stresses. 


(ONWI—15) Status of borehole plugging 

for geologic isolation of radioactive waste. (Battelle Memorial Inst., 
Columbus, OH (USA). Office of Nuclear Waste Isolation). Jan 1979. 
Contract EY-76-C-06-1830. 296p. Dep. NTIS, PC A13/MF AOl. 

Activities in pro; devoted to of radioactive 
waste in deep geologic formations are . Research on bore- 
hole plugging and shaft sealing is emp: Past and current 
activities related to penetration sealing were assessed through an 
exhaustive literature review and contacts with industrial, govern- 
mental, and research organizations. Cited references are included 
along with a Peco ow assembled for this study. Evaluation of 
literature reviewed and presentation of information obtained from 
personal contacts are summarized. Technical considerations for pen- 
etration sealing as related to nuclear waste isolation, but which ma‘ 
differ from conventional technology, are presented and 
needs are identified. 


32641 (PB—283344) Major unresolved issues preventing a timely 
resolution to radioactive waste disposal. (General Accounting Office, 
Washington, DC (USA). Energy and Minerals Div.). 13 Jul 1978. 
14p. NTIS PC A02/MF AO1. 

GAO surveyed a portion of the literature on radioactive 
waste management and identified those major issues which could 
impede the timely and comprehensive removal of obstacles to dem- 
onstrating a national radioactive waste disposal program. Presently, 
U.S. radioactive waste policy goals are unclear in that there is no 
clear differentiation of management, regulation (licensing), and re- 
search, development, and demonstration functions. Decisions on 
such important issues as regulatory responsibility over radioactive 
wastes, criteria for radioactive waste form and performance, method 
of final disposition, and repository site locations must be made, and 
made soon, in order to assure public health and safety and adequate 
management of these potentially hazardous materials. 


32642 Qa ae Study of engineering and water 
practices tha the infiltration of 
trenches oman renee pt Final report. (S Py ry 
Inc., Long Beach, CA (USA)). Sep 1977. Contract EPA: -2452. 
97p. NTIS PC AO0S/MF AO1. 

This report is the final output of a U.S. Environmental 
Protection Agency contract which was funded to review present 
engineering and water management practices to minimize the infil- 
tration of precipitation through trench caps. The objective of this 
effort was to evaluate and compare the existing practices in use at 
sanitary landfills, hazardous waste disposal facilities, and experimen- 
tal burial sites, and to apply these practices to the commercial low- 


water management 
into 
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level radioactive waste sites. The report is based on a review of the 
literature and general knowledge of the state-of-the-art in sanitary 

developments. The report describes presently available 
techniques which may be applicable to current and future shallow 
land burial operations. 


32643 (PNL—2643) Waste Isolation Safety Assessment Program 
scenario methods for use in assessing the safety of the 
geologic isolation of nuclear waste. Greenborg, J.; Winegardner, 
W.K.; Pelto, P.J.; Voss, J.W.; Stottlemyre, J.A.; Forbes, I.A.; Fus- 
sell, J.B.; Burkholder, H.C. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Nov 1978. Contract EY-76-C-06-1830. 49p. Dep. 
NTIS, PC A03/MF AO1. 

The relative utility of the various safety analysis methods to 
scenario analysis for a repository system was evaluated by judging 
the degree to which certain criteria are satisfied by use of the 
method. Six safety analysis methods were reviewed in this report for 
possible use in scenario analysis of nuclear waste repositories: expert 
opinion, perspectives analysis, fault trees/event trees, Monte Carlo 
simulation, Markov chains, and classical systems analysis. Four 
criteria have been selected. The criteria suggest that the methods: (1) 
be quantitative and scientifically based; (2) model the potential 
disruptive events and processes, (3) model the system before and 
after failure (sufficiently detailed to provide for subsequent conse- 
quence analysis); and (4) be compatible with the level of available 
system knowledge and data. Expert opinion, fault trees/event trees, 
Monte Carlo simulation and classical systems analysis were judged 
to have the greatest potential appliation to the problem of scenario 
analysis. The methods were found to be constrained by limited data 
and by knowledge of the processes governing the system. It was 
determined that no single method is clearly superior to others when 
measured against all the criteria. Therefore, to get the best under- 
standing of system behavior, a combination of the methods is recom- 
mended. Monte Carlo simulation was judged to be the most suitable 
matrix in which to incorporate a combination of methods. 


32644 (RHO-LD—29) Scintillation probe profiles, 200 West 
Area, crib monitoring wells. Additon, M.K.; Fecht, K.R.; Jones, T.L.; 
Last, G.V. (Atomics International Div., Richland, WA (USA). 
Rockwell Hanford Operations). Feb 1978. Contract EY-77-C-06- 
1030. 294p. Dep. NTIS, PC A13/MF AOl1. 

Scintillation probe profiles from 187 monitoring wells located 
in 200 West Area have been compiled for input into the Long Term 
Management of Low Level Waste Project’s data base. A thallium 
activated sodium iodide scintillation system and the scintillation 
equipment and instrumentation used to log these monitoring wells 
are described. In addition, waste management applications of scintil- 
lation probe profiles are discussed including the determination of the 
distribution of gamma emitting radiocontaminants and the identifica- 
tion of stratigraphic units. Cross references for well number and 
associated crib facility designation are given in the appendixes. 


32645 (SAND—79-0312C) WIPP facility Scully, L.W. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 7p. (CONF-790304—5). Dep. NTIS, PC A02/MF AO1. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

In the Waste Isolation Pilot Plant facility there will be one 
waste-handling building, divided into two areas, one for contract- 
handled trarsuranic contaminated waste (CH/ TRU), and the other 
for remote-handled transuranic contaminated waste (RH TRU), and 
experiments. Between the two sections of the building will be the 
shaft to lower the waste to the storage horizons. The CH facility is 
being designed to handle 500,000 ft* per year of CH TRU waste on a 
one-shift-per-day basis. On a three-shifts-per-day basis the rate would 
be approximately 1,200,000 ft* per year. Only solid waste forms will 
be received and will be packaged in boxes and 55-gallon drums. The 
RH facility will accommodate approximately two canisters per day 
of remote-handled solid waste. The canisters will be aproximately 1 
to 2 feet in diameter and 10 to 16 feet long. Access to the under- 
ground will be through four shafts: (1) men and materials and fresh 
air (16 feet diameter), (2) construction air exhaust and salt removal 
(14 feet diameter), (3) storage air exhaust (14 feet diameter), and (4) 
waste-handling (19 feet diameter). The storage area will be on two 
levels—the upper level, at approximately 2100 feet, will be for CH 
TRU waste, and the lower level, at approximately 2700 feet, will be 
for RH TRU and experiments. If there is a demonstration of spent 
fuel Jisposal, as proposed by the Department of Energy (DOB), it 
will also be on the lower horizon. The storage rooms on the upper 
horizon will be approximately 16 feet high, 45 feet wide, and 1800 
feet long. The rooms on the lower horizon will be smaller, approxi- 
mately 24 feet high, 14 feet wide, and 500 feet long. On both 
horizons the storage rooms are developed off of a four-entry system, 
one for construction equipment and fresh air, one for salt removal 
and construction air exhaust, one for waste storage operations and 
fresh air, and the last for storage air exhaust. 
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32646 (SAND—79-0402C) Evaluation of tuff as a waste isola- 
tion medium. Tyler, L.D. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 20p. (CONF-790204—8). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on waste management and fuel cycles 1979; 
Tucson, AZ, USA (28 Feb 1979). 

Tuff is of interest for use as an isolation medium for high heat 

producing wastes because it provides highly sorptive minerals and 

Suitable deermseenedbaniont properties. Also, tuff is widespread in 
areas that offer long and deep groundwater flow paths. The occur- 
rence and geologic/hydrologic setting of tuff are discussed. The 
properties of the rock are discussed and compared with other 
isolation media. The favorable and unfavorable aspects are present- 
ed. Also, unresolved issues are discussed along with the investigative 
program for addressing these issues. 


32647 (UCRL—81617) Single-pass leaching of nuclear melt glass 
by groundwater, Part I. Coles, D.G.; Weed, H.C.; Jackson, D.D.; 
Schweiger, J.S.;. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Aug 1978. Contract W-7405-ENG-48. 34p. 
— 790139—1). oe NTIS, PC A03/MF AO1. 

From American Chemical Society symposium; Miami Beach, 
FL, USA (29 Jan 1979). 

Melt glass (fused rock containing fission and activation prod- 
ucts and actinides) produced by three underground nuclear explo- 
sions has been leached at 25°C with groundwater obtained from a 
well near the explosion sites. Leaching was carried out in cells with 
the groundwater passing over glass particles (size range: 40 to 030 p) 
at flow rates of 36 and 6.7 cm/day. With this dynamic flow-through 
system, the solid sample is continually exposed to fresh leaching 
solution in an attempt to simulate actual underground conditions. 
Radionuclide concentrations in the leachate were obtained at inter- 
vals of 1, 2, 3, 6, 11, 32, 38, 70, and 120 days after the leaching began. 
The fraction of radioactivity leached per day per m? surface area 
varied from 1.5 x 10~? for Na on Day 1 to 7.0 x 10~* for ™*Ce on 
Day 120. Except for ™*Ce, leaching rates did not seem to depend 
significantly on flow rates. 10 figures, 5 tables. 


32648 Dilution of nuclear waste in select granular material. 
Chari, T.R.; Kierans, T.W.; Wegenast, W.G. (Memorial Univ. of 
— St. John's). CIM Bull; 72: No. 803, 174-176(Mar 
1979). 

The safe-level dilution of low-level radioactive wastes in 

large volumes of selected granular material is proposed as an alterna- 
tive method of permanent waste disposal to current Canadian prac- 
tice of concentration and encapsulation. Accepting the fact that a 
background level of radioactivity exists throughout the world, the 
authors feel that the concept of controlled dilution of radioactive 
wastes to a level in keeping with background is a plausible alterna- 
tive to current thinking on the subject and is worthy of equal 
consideration. Low-level wastes have less than 5 mCi of activity and 
comprise most packing material, filters, protective clothing and 
other reactor wastes. As a measure of safe-level dilution, the waste 
material could be systematically diluted to such a level that an 
employee could work surrounded by this environment for 2,000 
hours per year and not be subjected to a dose of more than 500 
mrem per year. The resulting radioactivity would be approximately 
that found in the natural ores of uranium, which have been safely 
mined. 
32649 Apparatus for sealing access holes to cavities within the 
earth with rock glass. Holman, R.R. (to Westinghouse Electric 
Corp.). US Patent 4,136,524. 30 Jan 1979. Filed date 10 Nov 1976. 
6p. 


Apparatus is disclosed for establishing a solid, very low 
permeable rock glass plug to seal access holes through rock to 
underground storage vaults. The apparatus is designed to supply a 
filler material having a constituency substantially matching that of 
the rock formation surrounding the access port to the vault, through 
a central feeder tube under pressure to the vault. Means are provided 
for heating the filler material and surrounding rock formation at the 
point where the filler material exits the feeder tube, to a temperature 
sufficient to melt both the rock formation and the filler material. The 
remaining portion of the feeder tube is cooled to preserve the 
surrounding rock formaion spaced from the feeder orifice. The melt 
at the extremity of the feeder tube is forced through the orifice to a 
region below the tool by the force of the pressure feed. As the melt 
is forced below the tool, the tool is retracted until the access hole is 
completely sealed. A second embodiment is provided to seal en- 
larged openings which further includes a cooled core follower that 
enables the deposit to be fused in layers closing in the circumference 
of the hole until a final pass fuses the central core. 


32650 Overview of the Nuclear Regulatory Commission Low- 
Level Waste Management Program. Bishop, W.P.; Bell, M.J.; Dra- 
gonette, K.S.; Adam, J. (Nuclear Regulatory Commission, Washing- 
ton, DC). pp 31-45 of Management of low-level radioactive waste. 





JUNE 30, 1979 


Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, 
NY; Pergamon Press (1979). 

Environmental impacts from Table S-3 of 10 CFR Part 51 are 
included in individual environmental impact statements for LWR’s. 
In response to a U.S. Court of Appeals finding of inadequate 
documentation to support Table S-3, “Environmental Survey of 
Reprocessing and Waste Management Portions of the LWR Fuel 
Cycle” (NUREG-01 16) and “Public Comments and Task Force 
Responses Regarding Environmental Survey of the Reprocessing 
and Waste Portions of the LWR Fuel Cycle’ (NUREG-0216) were 
published. As a result of these in-house studies, an interim rule 
revising Table S-3 has been published. These documents include 
discussions of shallow land burial of low-level waste, past experi- 
ences and sensitivity calculations estima’ a dose commit- 
ments from the groundwater migration of the wastes. An NRC task 
force report (NUREG-0217) examining the Federal and Agreement 
State programs for regulating commercial low-level waste disposal 
recommends increasing the federal role in low-level waste disposal. 
The need to investigate alternatives to shallow land burial is identi- 
fied. The NRC is developing a radioactive waste management pro- 
gram which includes a plan for the implementation of the task force 
recommendations, the development of environmental impacts for 
low-level waste disposal, pono tea of standards and criteria, and 
the establishment of a regulatory framework and licensing proce- 
dures for the disposal of low-level radioactive waste. 


32651 Sources, production rates and characteristics of ERDA 
low-level wastes. Dieckhoner, J.E. (Energy Research and Develop- 
ment Administration, Washington, DC). PP 103-125 of Management 
of low-level radioactive waste. Volume I. Carter, M.W.; Moghissi, 
A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

In recent critical reviews of the long-standing practice of 
disposing of solid non-high-level radioactive waste by shallow earth 
burial, one recurring identified need was for better source-term 
information. As the major employer of this particular radioactive 
waste management technique for the past 30 years, ERDA recog- 
nizes the value of this type of information and has systematically 
collected it. The system used by the AEC and ERDA in the past 
was admittedly cumbersome, so in FY 1976 an improved, automated 
information management system was developed. This new system, 
called SWIMS (Solid Waste Information Management System), was 
designed to replace the older system and accept more detailed 
information from all ERDA solid, non-high-level radioactive waste 
generation, retrievable storage and shallow land burial activities. In 
FY 1977, SWIMS is in a trial phase in which modifications and 
clarifications are being made. In 1978, it will be fully operational. 
This paper presents data concerning the sources and characteristics 
of waste generated by ERDA facilities. Information on the cumula- 
tive status of ERDA’s waste is presented, along with a comparison 
of the types of data collected under the old system and the new 
system. 


32652 Operating cost nuances of nuclear power plant radioactive 
waste disposal. Stouky, R.J. (NUS Corp., Rockville, MD). pp 473- 
492 of Management of low-level radioactive waste. Volum iL 
Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

The annual operating costs associated with radioactive waste 
treatment and disposal at large power reactors, in many cases, 
exceed one million dollars per year; and all indications point to a 
continued increase due to larger waste volumes, increased cost, and 
more stringent shipping and burial requirements. The selection of 
systems and components in the plant design stage has been found to 
impact these costs by as much as a factor of 2. The cost factors in the 
following areas are discussed: system selection, solidification agents, 
disposable container size, transportation, cask rental, and disposal. 
The equipment and service industries that provide systems, transpor- 
tation and casks, and burial for containers are prepared to provide a 
wide range of choices in the above areas. Cement and/or urea- 
formaldehyde polymer systems may be utilized, and other products 
such as polyester resins may soon be available. Containers ranging 
from drums to large containers are available, as are the shielded 
casks to transport them. The transportation costs associated with 
disposal will vary substantially as a function of cask utilization and 
distance. Cask rental/purchase arrangements range from outright 
ownership to full-time rental or per use rental. Disposal costs vary 
for basic services, and other costs as well as alternative burial sites 
must be considered when necessary. The use of volume reduction 
systems, while not discussed here specifically, is a viable alternative; 
and the methodologies are applicable to the product obtained from 
these systems. 


32653 Is the steel drum the answer. Kniazewycz, B.G. (TERA 
Corp., Berkeley, CA); Ash, J.E. pp 593-603 of Management of low- 
level radioactive waste. Volume I. Carter, M.W.; Moghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

Present low-level radioactive waste packaging is dominated 
by the use of 55-gallon drums, while larger sizes are being utilized 
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because of economic incentives. The use of steel wi 

corrosion tendencies results in potential problems at 

The use of advanced fiberglass material is being proposed 

level radwaste containers. While fiberglass has a price penalty w 
compared with the 55-gallon drum, its benefits make it an attractive 
waste burial material. Fiberglass covered drums or containers offer a 
number of advantages over aluminum, steel, plastic, and wood for 
the storage of nuclear waste. The design oo construction 
features, and material capability are discussed in detail 


32654 Poetions cod Sous 0 Se Gat See ee 
radioactive wastes, 1977. Meyer, G.L. tal Protection 
Agency, Washington, DC). pp 637-664 o' Mesaaanelt of low-level 
radioactive waste. Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, 
B. (eds.). Elmsford, NY; Pergamon Press (1979). 

Although alternative methods may be developed for disposal 
or management of some low-level radioactive wastes, shallow land 
burial will probably remain a primary management method for these 
wastes for the next ten to twenty years. This paper, which is 
oriented toward the technical and philosophical aspects of land 
burial, discusses today’s sites, reviews es Ss ee 
new wastes, and identifies technical problems and basic 
issues which may influence the future development of land burial 
techniques and sites. Specific information is presented on the general 
performance of selected burial sites, projections of the availability of 
burial space to the year 2000, problems associated with present and 
future wastes, problems encountered at burial sites, and research and 
development work being conducted by the U.S. Environmental 
Protection Agency (EPA) at burial sites. The relation of EPA's 
work on the ground disposal of low-level radioactive waste to 
research and development being conducted by other Federal agen- 
cies is also discussed. Finally, a listing is given of certain basic 
management issues which should be resolved before shallow land 
burial can be fully implemented at the level needed to support the 
growth of nuclear power expected during the last quarter of this 
century. 


32655 Burial technology. Steger, J.G. (Energy Research and 

Development Administration, W: DC). OY 65-677 of Man- 

agement of low-level radioactive waste. Volume II. Carter, M.W.; 
so A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press 


(1979). 
t became apparent in 1975 that in order for the disposal of 
solid ewrterdl radioactive waste by shallow land burial to remain a 
viable disposal method, the environmental impact of this activity 
would have to be better understood. Public concern was mounting 
and the scientific validity of the existing data base was suspect. As a 
result, there were many positions being taken by individuals and 
groups which were based upon opinion, misinformation, and incom- 
plete knowledge. Clearly, this situation needed to be rectified. In late 
1975, ERDA formed a S Committee on Land Burial com- 
posed of ERDA experts to review the situation and make recom- 
mendations. By mid-1976, the S Committee issued the ERDA 
Plan to Develop a Technology for the Shallow Land Burial of Solid 
Low-Level Radioactive Waste. The Plan contains an evaluation of 
the present state of knowledge and recommends a program to be 
followed which will lead to site selection criteria, proper burial 
practices, waste preparation requirements and a systems analysis 
method to determine the least cost way of achieving a predeter- 
mined level of performance. This program will be reviewed and the 
Plan updated annually until the desired results are achieved. ERDA 
approved this Plan and the recommended programs were imple- 
mented starting in October, 1976. The findings and 
of the Steering Committee are summarized and the basic contents of 
the program are described. 


32656 Description of Allied-General Nuclear Services on-site 
solid waste storage concepts. Sumner, W.B.; Thomas, L.L. (Allied- 
General Nuclear Services, Barnwell, SC). pp 679-698 of 
ment of low-level radioactive waste. Volume II. Carter, M. 
as i A.A.; Kahn, B. (eds.). Elmsford, NY; 
1 

AGNS will divide the majority of the contaminated solid 
waste generated during reprocessing of commercial spent nuclear 
reactor fuels into three categories: spent fuel cladding hulls, high- 
level general process trash (HLGPT) and low-level general process 
trash (LLG The LLGPT will be stored in cargo containers 
identical to those used for road, rail, and sea transport. As these 
cargo containers are filled, they will be covered with earth for 
protection from natural phenomenon. The cargo containers will be 
sufficiently monitored to allow detection and recovery of any ra- 
dionuclides before they reach the environment. The hulls and 
HLGPT will be stored in caissons within separate engineered soil 
berms. The caissons will be lined and capped to provide sufficient 
protection from natural phenomenon. The berms will include imper- 
vious clay layers at the bottom to prevent the downward movement 
of radionuclides and will be provided with sufficient monitoring to 





3382 ENERGY RESEARCH ABSTRACTS 


allow detection and recovery of radioactivity before it reaches the 
environment. 


32657 Operational and engineering developments in the manage- 
ment of low-level radioactive waste at the Idaho N Engineering 
Laboratory. Kendall, E.W. (EG and G Idaho, Inc., Idaho Falls); 
McKinney, J.D.; Wehmann, G. pp 699-716 of Management of low- 
level radioactive waste. Volume II. Carter, M.W.; Moghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

The Radioactive Waste Management Complex (RWMC) of 
the Idaho National Engineering Laboratory is a site for shallow land 
disposal and storage of solid radioactive waste. It is currently 
operated for ERDA by EG and G Idaho, Inc. The facility has 
accepted radioactive waste since July 1952. Both transuranic and 
non-transuranic wastes are handled at the complex. This document 
describes the operational and engineering yet in waste 
handling and storage practices that have been developed during the 
25 years of waste handling operations. Emphasis is placed on above- 
ground transuranic waste storage, subsurface transuranic waste re- 
trieval, and beta/gamma compaction disposal. The proposed future 
fae ape for the RWMC including a Molten Salt Combustion 

acility and Production Scale Retrieval Project are described. 


32658 Waste disposal by shale fracturing at ORNL. Weeren, 
H.O. (Oak Ridge National Laboratory, TN). pp 717-728 of Manage- 
ment of low-level radioactive waste. Volume II. Carter, M.W.; 
us 5 i, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press 
1 q 

The shale fracturing process is a method of waste disposal 
currently in use at the Oak Ridge National Laboratory for the 

ent dis of certain locally generated radioactive waste 
solutions. In this process, the waste solution is mixed with a solids 
blend of cement and other additives; the resulting grout is inj 
into an impermeable shale formation at a depth of 700 to 1000 ft (200 
to 300 m). A few hours after completion of the injection, the grout 
sets, fixed the radioactive waste in the shale formation. The oper- 
ational experience with this process since 1966, the monitoring 
techniques that have been developed, and some considerations of the 
impact on the environment are discussed. 


Land burial of solid radioactive waste at Oak Ridge 
tional Laboratory, Tennessee: a case history. Webster, D.A. (Geologi- 
cal Survey, Knoxville, TN). pp 731-746 of Management of low-level 


radioactive waste. Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, 
B. (eds.). Elmsford, NY; Pergamon Press (1979). 

For 33 years Oak Ridge National Laboratory has routinely 
disposed of its radioactive solid waste by burial in shallow trenches. 
Burial of such waste can afford permanent isolation of the contami- 
nants from man’s environment, provided that the radionuclides, if 
leached from the waste, can be confined by geochemical processes 
to the geologic medium. However, mounting evidence indicates that 
some of the radionuclides from some of the burial areas at this 
facility have been transported in groundwater and released to the 
surface and fluvial environments. Several factors ap to have 
contributed to this problem. Among the hydrogeologic factors are 
the large amounts of annual precipitation, shallow depth to ground- 
water, low permeability of the weathered shale underlying the sites, 
short distances between burial areas and drainages, and fracture and 
solution openings in the underlying rock that diminish the rock’s 
sorptive efficiency. The potential for transport of radionuclides to 
land surface has been enhanced by a long period of operational 
practices conducive to the saturation of waste with water, and a 
dearth of site-specific monitoring that might have tested the ability 
of the geologic medium to retain radionuclides. In view of the burial 
grounds having become a source of radioactive contaminants in the 
drainage, some remedial and experimental measures have been im- 
plemented within the past few years. Insufficient time has yet passed 
to evaluate the long-term effectiveness of these measures. The pro- 
duction of nuclear waste can be expected to increase over the next 
few decades as a result of expansion of the nuclear industry and 
increased use of nuclear power; this implies a need for new waste 
burial areas in this country. It would be prudent to recognize the 
causes of problems at existing sites and to be mindful of these factors 
in the design and operation of new sites. 


32660 Characterization of trench water at the Maxey Flats low- 
level radioactive waste disposal site. Weiss, A.J.; Francis, A.J.; Co- 
lombo, P. (Brookhaven National Lab., Upton, NY). pp 747-761 of 
Management of low-level radioactive waste. Volume II. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

Currently the United States Geological Survey is conducting 
a study of the hydrogeological and geochemical behavior of com- 
mercially operated low-level radioactive waste disposal sites. The 
data collected from this study will be used to establish criteria for 
selection of new sites for disposal of radioactive wastes. As part of 
this study, water samples from trenches at the Maxey Flats, Ken- 
tucky site were analyzed at Brookhaven National Laboratory to 
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determine the source terms of the radionuclides and other compo- 
nents in solution in the trenches. Procedures for collection and 
filtration of the samples under anoxic conditions are described. The 
samples were analyzed for inorganic, radiochemical and organic 
constituents. The inorganic analysis includes the measurements of 

IH, specific conductance, alkalinity, and various cations and anions. 
The radionuclides were measured for gross alpha, gross beta, tritium, 
and gamma activities, followed by specific measurements of stron- 
tium-90 and plutonium isotopes. The organics were extracted, con- 
centrated, and identified by gas chromatography/mass spectrometry. 
Considerable quantities of organics were detected in all of the trench 
waters sampled. Specific organics were found in most of the trench- 
es, however, the organic composition of the trench waters vary. The 
presence of a variety of organic compounds in trench waters sug- 
gests that they may play an important role in the transport of 
radionuclides. 


Improvement in operating incident experience at the Sa- 
vannah River Burial Ground. Cornman, W.R. (E. I. du Pont de 
Nemours and Co., Aiken, SC). pp 787-794 of Management of low- 
level radioactive waste. Volume II. Carter, M.W.; Moghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

Low-level radioactive wastes generated at the Savannah 
River Plant and Laboratory are stored at the Savannah River burial 
ground. These wastes have accumulated from >20 years of repro- 
cessing nuclear fuels and materials for defense programs at the 
Savannah River Plant. Burial in earthen trenches and aboveground 
storage for transuranic materials are the principal modes of storage. 
The infrequent operating incidents that have occurred during the 
year period have been analyzed. The incidents can be categorized as 
those causing airborne contamination, waterborne contamination, or 
vegetation contamination through penetration of plant roots into 
contaminated soil. Contamination was Yep confined to the 
immediate area of the burial ground. Several incidents occurred 
because of unintentional burial or exhumation of material. The 
frequency of operating incidents decreased with operating experi- 
ence of the burial ground, averaging only about two incidents per 
year during the last six years of operation. 


32662 Geohydrologic study of a burial site for solid low-level 
radioactive wastes at the Idaho National Engineering Laboratory. 
Barraclough, J.T. (Geological Survey, Idaho Falls, ID); Robertson, 
J.B.; Janzer, V.J. pp 795-824 of Management of low-level radioac- 
tive waste. Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, B. 
(eds.). Elmsford, NY; Pergamon Press (1979). 

A study of the geohydrologic and geochemical conditions 
which may control subsurface migration of radionuclides from a 
semiarid burial site for solid radioactive wastes is described. Field 
investigation involved drilling 10 observation wells around and 
within an 88-acre (36-ha) area at the Idaho National Engineering 
Laboratory; 1,700 sediment, rock, and water samples were collected 
for mineralogic, chemical, physical, and radioactive analysis. The 
subsurface rocks are chiefly basalt with two principal sedimentary 
beds occurring at depths of about 110 and 240 feet (34 and 73 m). 
The water table in the underlying Snake River Plain aquifer (basalt) 
is at a depth of 580 feet (177 m) at the site. Statistically significant 
trace amounts of radioactivity were found in about one-half of the 44 
sediment samples from six shallow core holes down to depths of 240 
feet (73 m), and in water samples from a small perched zone beneath 
the burial site. The levels of radioactivity detected were generally 
less than the amounts resulting from world-wide fallout found in 
surface soils in this region. The observed trace amounts of radioac- 
tivity may have been derived from the downward migration of 
radionuclides from the buried wastes, from artificial contamination 
of the cores during drilling and sample handling, or from a combina- 
tion of these processes. Available data indicate that waste radionu- 
clides have not migrated from this site into the Snake River Plain 
aquifer in detectable concentrations. Such downward migration ap- 
pears unlikely, provided that water can be prevented from coming in 
contact with the buried wastes. 


32663 Operational and engineering experience in waste manage- 
ment. Shealy, H.G. (Bureau of Radiological Health, Columbia, SC). 
pp 825-830 of Management of low-level radioactive waste. Volume 

. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

Operational aspects of a waste burial site involve all phases of 
waste handling. This commences with the preparation of engineered 
burial trenches and considers stringent surface waste control. Water- 
table wells are drilled to monitor possible migration of radionuclides. 
Cluster wells are also used to monitor migration based on different 
geological structures. Surface erosion control is also required. 


32664 Operational experience of the Kentucky radioactive waste 
disposal site. Hardin, C.M. (Kentucky Dept. of Human Resources, 
Frankfort). pp 831-835 of Management of low-level radioactive 
waste. Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 
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The operational history of the Maxey Flats disposal site in 
Kentucky is discussed. Based on experiences with this site national 
criteria are needed in the following areas: table release rates 
from shallow land burial sites; categorization of “other than high- 
a waste”; types of scientific studies required to determine the 

tability of hydrogeologic areas for siting disposal facilities; 
pons ds for acceptable solidified waste residues for shallow land 
burial; standards for acceptable environmental monitoring programs; 
standards for adequate financial coverage to the landowner for — 
— care and bonding; and standards for decommissioning estal 
lished sites. 


32665 Illinois experience with low-level waste management. 
Blackburn, J.A.; Ed, D.D. (Illinois Dept. of Public Health, Spring- 
field). pp 837- 841 of Management of low-level radioactive waste. 
Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elms- 
ford, NY; Pergamon Press (1979). 

In August, 1967, the first radioactive waste was buried at the 
Sheffield Nuclear Waste Disposal site. Ten years later, a total of 
2,558,000 cubic feet containing over 49,000 curies of by-product 
— 202,000 pounds of source material, and 48,000 grams of 

ial nuclear material have been buried. Our experience with this 
ste has taught us much about the importance of an adequate criteria 
for the site; the interactions between the State as the owner and the 
Federal Government as the licensing agency; the need for extensive 
environmental surveillance data; and the necessity for maintaining an 
impartial and unbiased relationship between tic contractor and the 
general public. Several changes would be instituted if Illinois were 
to undertake such a project today rather than ten years ago. These 
changes would involve such items as land acquisition, site monitor- 
ing and environmental surveillance, funding of State operations and 
rpetual care, and public relations. The adequacy of criteria regard- 
ing the solidification as well as sections of the Transportation Regu- 
lations should also be examined. 


32666 Water problems at the West Valley burial site. Kelleher, 
W.J. (New York State Dept. of Environmental Conservation, 
Albany). pp 843-851 of Management of low-level radioactive waste. 
Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elms- 
ford, NY; Pergamon Press (1979). 

A history of the water problems encountered at the West 
Valley, New York, burial site is presented with recommendations 
concerning operation at this site to prevent migration of radioactiv- 
ity off site. When a permit to bury wastes was first issued in 1963, the 
possibility of water ponding in trenches because of relatively imper- 
meable soil was recognized. Water rose persistently in 3 completed 
trenches in the north burial area, so the permit was revised in 1968 to 
be more explicit on how the trenches should be constructed to 
minimize the entrance of water into completed trenches. Water has 
not risen in the 7 trenches in the south burial area, which were 
completed in accordance with the revised permit. Water continued 
to rise in the 4 trenches in the north burial area and in early 1975 
water from 2 of these trenches began to seep out through the cover. 
Three of the trenches were pumped to halt this seepage. Monitoring 
of surface streams has indicated no large-scale migration of radioiso- 
topes away from the burial site. However, extraneous sources of 
radioactivity made it impossible to detect small amounts of seepage. 
Soil samples taken in 1973 near the trenches confirmed that there 
was no large-scale underground migration. The borings did indicate 
the existence of perched groundwater near the problem trenches in 
the north burial area that could result in the horizontal migration of 
water in or out of trenches. The USGS is now making a detailed 
hydrogeological study of the burial area. Erosion control and pre- 
vention of water from entering completed trenches are the main 
environmental problems at the West Valley burial site. 


32667 Ground-water hydrology and subsurface migration of ra- 
dioisotopes at a low-level solid radioactive-waste disposal site, West 
Valley, New York. Prudic, D.E.; Randall, A.D. (Geological Survey, 
Albany, NY). pp 853-882 of Management of low-level radioactive 
waste. Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

Burial trenches for disposal of solid radioactive waste at West 
Valley, NY, are excavated in till that has very low hydraulic 
conductivity (about 5 x 10~*® centimeters per second). Fractures and 
root tubes with chemically oxidized and/or reduced soil in their 
walls extend 3 to 4.5 meters below natural land surface. Preliminary 
simulations of pressure heads with a digital model suggest that 
hydraulic conductivity is an order of magnitude greater in the 
fractured till near land surface than at greater depth. Hydraulic 
—— are predominantly downward, even beneath small valleys. 

e upper part of a body of underlying lacustrine silt is unsaturated; 


in the lower, saturated part, slow lateral flow may occur. In the 
older trenches, water began to build up in 1971, overflowed briefly 
in 1975, and was pumped out in 1975—76. Water levels rose abruptly 

during major rainstorms in mid-1975, indicating rapid infiltration 
through cracks in the cover material. The new trenches have main- 
tained low, stable water levels, perhaps because of thicker, more 
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compact cover and less waste settlement; pressure heads near these 
trenches are low, locally approaching zero, perhaps because of slight 
infiltration and limited near-surface storage. Peak tritium concentra- 
tions in test-hole cores (generally 10~* to 10~* microcuries per 
milliliter) were found within 3 meters of land surface and are 
attributed to surface contamination. Concentrations declined rapidly 
with depth within the fractured till; secondary peaks found at _ 
9 meters in three holes are attributed to lateral migration from 
trenches. Other radioisoto ve pra were detected only near land surface. 
Samples from the walls of shallow fractures revealed no accumula- 
tion of radioisotopes. 


32668 Chemical and radiochemical character of a low-level radio- 
active waste burial site. Husain, L.; Matuszek, J.M.; Hutchinson, J.; 
Wahlen, M. (New York State Department of Health, Albany). pp 
883-900 of Management of low-level radioactive waste. Volume 
Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

The primary objectives of this study of the radioactive waste 
burial ground at West Valley, NY, were: (1) To identify quantita- 
tively in burial trenches, surface and underground waters, and air the 
radionuclides that are of greatest significance to human health and 
(2) To obtain chemical and radiochemical data essential for predic- 
tive modeling of radionuclide movement from the burial trenches to 
the onsite and offsite government. Measurements were performed on 
trench-water samples for gross-a and gross-B activity and for *H, 
14C, Sr and 20 other radionuclides. Of these, 7H and ® Sr were the 
most abundant. Carbonate- or bicarbonate-'*C reached levels as high 
as 7 x 10°* wCi/ml. Concentrations in a given trench were fairly 
constant (to an order of magnitude), although isolated larger vari- 
ations existed. Thus, the radionuclide concentrations in the 
can be characterized sufficiently for mathematical simulation studies 
as a step toward model development. Determining the contribution 
of the radionuclides from the trenches to surface water is complicat- 
ed by weapons fallout and the nearby presence of the fuel reprocess- 
ing plant, which has released much of the surface contamination 
present in the local environment. Samples of trench gas trapped 
under the soil caps were also collected from several well points. 
Radiochemical analysis yielded unexpectedly high levels of *C, up 
to 9.6 x 10-5 wCi/cc. These samples also contained up to 68% CH,. 
Except for water overflow from the trenches, the largest uncon- 
trolled release from the trenches to the environment may be from 
escaping gases. 


32669 Application of radionuclide pathways studies to 
ment of shallow, low-level radioactive waste burial facilities. 
zek, J.M. (New York State Dept. of Health, Albany); Husain, L.; 
A.H.; Davis, J.F.; Fakundiny, R.H.; Pferd, J.W. pp 901-91 
Management of low-level radioactive waste. Volume II. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

The studies at the commercial burial facility at West Valley, 
NY, are aimed at developing a generic, predictive pathways model 
which may be used for the selection of future sites and for the 
development of remedial measures at cog henge In order to define 
radionuclide transport to the environment from the burial trenches 
via groundwater, surface-water, atmospheric, and biological path- 
ways, comprehensive field and laboratory investigations were begun 
in 1975 at the West Valley site. Groundwater circulation in the 
clayey, silty till that underlies this site appears to be very slow with 
the possible exception of the circulation in weathered, till 
near land surface. The most significant pathway for uncontrolled 
releases of radioactivity to the environment appears to be overflow 
of the trenches and emanation of gaseous *H and “*C the 
trench cover. A simplified, one-dimensional mathematical has 
been developed for preliminary analysis of the subsurface migration 
of leachate and radioisotopes from a trench. Calculated rates of 
migration of *H and Sr agree reasonably well with data from one 
test hole. Prediction of long-term water transport of long-lived 
radionuclides, such as *C and 7°° Pu, requires further data. For 
management in the short term, improved trench cover design and 
precompaction of wastes deserve attention. Results to date toate 
appreciable compaction of wastes deserve attention. Results to 
suggest appreciable infiltration of precipitation, as well as | edo 
through the trench cover. For long-term management, rate at 
which slope retreat encroaches upon the trenches by landslides and 
fluvial erosion may be critical and is being assessed. Data are being 
obtained on radioisotope migration in groundwater beneath the 
trenches to provide for better estimates of long-term rates of travel 
and possible releases of long-lived isotopes. 


32670 Borehole geophysics as applied to the 
radioactive waste: site selection and monitoring. Keys, W.S.; 
D.E.; Taylor, T.A. (Geological Survey, Denver, CO). pp 955- 
Management of low-level radioactive waste. Volume II. 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Press (1979). 
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The U.S. Geological Survey is conducting research on bore- 
hole geophysics, including the application of well logging to the 
investigation of radioactive waste di sites. During the past 14 
years, eight such sites have been . Geophysical well logging 
provides in situ measuring techniques which can be used to supple- 
ment conventional coring and water sampling techniques in both 
site-selection studies and in the monitoring of opera’ disposal 
sites. Some of the advantages of well logging over conventional 
techniques include the relatively large volume of rock investigated 
and the ability to measure temporal c Logging also reduces 
the amount of expensive coring required. Logs provide a continuous 
record of data that can be correlated from hole to hole. Data from 
ame gre logs can be interpreted in terms of lithology, elastic 

uli, bulk density, porosity, moisture content, water quality, and 
the location and orientation of fiactures. After a site is in use, 
borehole geophysics provides a means to monitor changes in mois- 
ture content, water level, and radionuclide concentration in either 
cased or open holes. Water samples, usually taken by conventional 
methods through wells, provide data only on the permeable intervals 
below the water table. Gamma spectral logging techniques —— 
data on the vertical and lateral distribution of contaminants. ion- 
uclides that have migrated have been identified at several sites. 
Detection limits on the order of 0.2 picocuries ¥ gram have been 
attained for Co and “’Cs. A number of o gamma-emitting 
radioisotopes can be identified using in-hole gamma spectrometry. 


32671 Model to project dose-to-man from buried solid waste. 
Wilhite, E.L. (Savannah River Lab., Aiken, SC). pp 1009-1018 of 
Management of low-level radioactive waste. Volume II. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

To plan for the postoperational surveillance and control of 
the Savannah River Plant solid waste burial site, a model is being 
developed to simulate movement of radionuclides from buried solid 
waste through the environment to man. Results from the study of 
the model will be used to validate current ing limits for burial 
and to establish criteria for future surveillance and control. A 
preliminary model has been formulated to estimate the rate and 
extent of Sr movement through a set of aquatic jundwater, 
creeks, and river) and terrestrial (vegetation, i and dust) 
pathways. Estimates based on pessimistic assumptions show that 
drinking water from the shallow groundwater table in the burial 
region is the critical pathway for dose-to-man. Current and planned 
experimental programs to refine model parameters will be presented. 


32672 Concept for long-term isolation of solid radioactive waste 
in deposits. Cherry, J.A. (Univ. of Waterloo, Ontario); 
Gillham, R.W.; Grisak, G.E.; Lush, D.L. pp 1021-1040 of - 
ment of low-level radioactive waste. Volume II. Carter, M.W.; 
us 7 i, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press 

As an alternative to the “bury above the water-table” ap- 
proach, we propose that solid low-level radioactive wastes be buried 
at the bottom of large holes augered to depths of many meters below 
the water-table in fine-grained deposits. In southern Canada the best 
deposits in this regard are dense relatively unfractured clayey till and 
glaciolacustrine clay. Below the zone of water-table fluctuation the 
mechanism of radionuclide transport will be molecular diffusion. 
Diffusion is a process that is so slow that radionuclides such as ®Sr, 
87Cs, and °H will decay to levels that are very near background 
before migration to the biosphere. Long lived isotopes such as *C 
and **Ra will eventually diffuse to the biosphere, but only after 
many thousands of years. The emission flux will be very low. In 
hydrogeologic studies of prospective sites for below-water-table 
disposal in clayey deposits, determination of the age of the ground- 
water by means of the naturally occurring isotopes, *H, 1*O, D, and 
**C is a key factor. The burial zones must be shown to have pore 
water that is very old, thereby indicating extremely small ground- 
water velocities. 


32673 Radionuclide migration from low-level waste: a generic 
overview. Staley, G.B.; Turi, G.P.; Schreiber, D.L. (Nuclear Regula- 

Commission, Washington, DC). pp 1041-1072 of Management 
of low-level radioactive waste. Volume II. Carter, M.W.; Moghissi, 
A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

The objective of this study was to evaluate generically, the 
sensitivity of radionuclide migration to certain transport parameters, 
as related to shallow low-level radioactive waste burial sites. There 
are many site-specific studies of radionuclide migration through 
groundwater reported in the literature; however, no quantitative 
— study of the effects of transport parameters could be found. 

is study could form a basis for establishing site boundaries. A 
range of homogeneous soil types was considered in the analyses. A 
poe A value of hydraulic conductivity, total porosity, effective 
porosity, and bulk density was selected for each soil type. Soils were 
assumed to be completely saturated. For each soil type, the time- 
varying concentrations of specific radionuclides were ined at 
given distances from the source. Sensitivity analyses were performed 
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for each soil type by varying the hydraulic gradient of the water 
table and the leach rate of the source. The sensitivity of distribution 
coefficients to pH was investigated for only the silt soil and three 
radionuclides, because of limited available data. Conservative analy- 
ses were conducted by considering only time decay of radionuclides 
resulting from groundwater travel and holdup due to ion-exchange 
with soil particles. More realistic analyses were performed using a 
three-dimensional dispersion model. 


32674 Suggested quantity and concentration limits to be applied 
to key isotopes in shallow land burial. Leddicotte, G.W. (Florida 
Power and Light Co., Miami); Rodger, W.A.; Frendberg, R.L.; 
Morton, H.W. pp 1073-1118 of Management of low-level radioactive 
waste. Volume TL Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

The increasing public attitudes and actions against shallow 
land burial of radioactive waste from commercial power reactors are 
beginning to be of much concern to the nuclear industry. In order to 
develop an industry position in regard to these public concerns, an 
analysis has been made of the geological, areal, and managerial 
aspects of a typical but hypothetical low land burial site. Our 
premise has been that there should be two isotopic limits, i.e., 
inventory and concentration, associated with the shallow land burial 
of low-level waste from LWR. The study considers several mecha- 
nisms whereby the “escape rate of the radioactivity from the waste 
trench itself’ has been estimated. These lead to inventory limitations 
and are based on such parameters as soil-water equilibrium, time for 
ion exchange equilibrium to be established, isotope decay in the 
watercourse, rate of groundwater flow, and operational spillages. 
Our approach to the study of concentration mechanisms includes a 
consideration of any calculations for potential exposure pathways 
that involve mal intrusion (excavation, inhalation, ingestion), 
natural intrusion (wind and water erosion of the burial site) and 
abnormal events (earthquakes and direct meteor hits). All of these 
assume institutional control will be lifted after 100 years. From these 
calculations it has been possible to determine acceptable concentra- 
tions for key isotopes by the most limiting pathways. The results of 
this study show that isotopic and concentration limitations, with one 
or two possible exceptions, do not limit the usability of existing or 
proposed shallow land burial sites. The limiting mode for the oper- 
ation of a site is more apt to be the annual spillage of materials as 
they are received and handled at the site rather than the escape of 
the buried activity from the site. 


32675 Hydrologic transport of radionuclides from low-level waste 
burial Duguid, J.O. (Oak Ridge National Lab., TN). pp 
1119-1138 of Management of low-level radioactive waste. Volume 


II. Carter, M.W.; Moghissi, 
Pergamon Press (1979). 

The physical characteristics of the virgin site and of the 
disturbed site after burial drastically affect the transport of radionu- 
clides from buried waste. The disturbance of the land surface during 
the waste burial operation causes changes in the local ground-water 
regimen. These changes can increase the water table elevation and 
cause the occurrence of perched water in burial trenches. The 
combination of these changes may lead to submersion of the waste 
and to increased radionuclide transport from the burial site in both 
surface and groundwater. Factors such as ion exchange can retard or 
in some cases, with competing ions, can also mobilize radionuclides 
and increase their discharge into ground and surface water. Because 
of complexing agents (organics) contained in the waste, increased 
mobility of some radionuclides can be expected. The chemical form 
of radionuclides in the water, the ground-water quality, and the 
chemistry of the geologic formation in which the waste is buried all 
influence the movement of radionuclides in the hydrologic system. 
For the assessment of the environmental impact of low-level waste 
burial, models capable of simulating both the chemical and the 
physical factors that affect hydrologic transport must be available. 
Several models for conducting such simulation are presently availa- 
ble. However, the input parameters used in these models are highly 
variable; and the accuracy of parameter measurement must be con- 
sidered in evaluating the reliability of simulated results. 


32676 Exhumation test with aged radioactive solid wastes. 
Horton, J.H. (Savannah River Lab., Aiken, SC). pp 1139-1148 of 
Management of low-level radioactive waste. Volume II. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

This report presents observations during the excavation of 
low-level waste buried for 14 years in the humid environment of the 
Savannah River Plant. The waste was buried in sandy clay soil 
trenches more than 20 feet above the water table and covered with 
soil soon after burial. The waste uncovered included wood, steel, 
plastics, cotton cloth, rubber, and paper. Cardboard boxes not en- 
closed in plastic were the only materials that deteriorated visibly. 


32677 Radionuclide content of an exhumed canyon tank and 
neighboring soil. Holcomb, H.P. (E. I. du Pont de Nemours and Co., 


, A.A.; Kahn, B. (eds.). Elmsford, NY; 
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Aiken, SC). pp 1149-1160 of Management of low-level rac lioactive 
waste. Volume II. Carter, M.W.; Moghissi, A.A.; Kahn, E}. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

To assess the long-term hazard potential associated vvith the 
burial of partially decontaminated process equipment, burial em- 
placements of equipment from an irradiated-fuel separations t wilding 
(canyon) are being exhumed and examined. One piece of equ ipment 
a Purex feed adjustment tank that was retired in 1957 from set vice in 
a hot canyon at the Savannah River Plant, has been exhunzed and 
studied. Assays of the tank and soil show that only 1 mCi oi° °7Cs 
and 0.4 mCi (7 mg) of ***Pu remain on the surfaces of the: tank; 
amounts of these radionuclides in neighboring soil are substa atially 
less. Radionuclides from the contaminated surface of the tarik mi- 
grated into neighboring soil. Of the three nuclides studied, Sr 
migrated most extensively, as observed previously. ***Pu contents of 
the tank and neighboring soil were less than the 10 nCi/g total 
transuranic nuclide content allowed under ERDA standards for 
burial of nonretrievable waste. Future studies planned include: (1) 
exhumation of other equipment and (2) in-place lysimeter and /abora- 
tory-column tests for studying radionuclidic migration in soil. 


32678 Radionuclide transport model for shallow land burial :iites. 
Wight, L.H.; Kniazewycz, B.G. (TERA Corp., Berkeley, CA.). pp 
1161-1172 of Management of low-level radioactive waste. Volume 
II. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

A state-of-the-art computer code has been developed that 
calculates the transport of pollutants through soils. The computer 
code calculates the one-dimensional transient response of a soil 
column to infiltrating water carrying a pollutant that interacts with 
the soil. The soil can initially contain a specified amount of water (0 
to 100% of pore volume), and the surface boundary conditions can 
reflect either a variable rainfall or a variable pond height. The 
interaction includes both absorption and diffusion. These are the 
dominant interaction mechanisms for most heavy metals. However, 
the structure of the code is such that other mechanisms can be easily 
incorporated. Because of these capabilities the code is applicable to 
the evaiuation of shallow land burial sites typically utilized for 
disposal of low-level radioactive wastes. The process of modeling, 
should not only produce manageable abstracts of reality but also 
focus on important characteristics of the system modeled. Among 
the major factors = the movement of pollutants from residu- 
als down through the soil profile are the characteristics of the 
residuals and the soils. Among the former are hydraulic conductivity 
(the ability of the material, sludge, etc., to transport fluid), leachabi- 
lity (the parting of soluble constituents under the effects of the 
percolating liquid), the extent of release of particulates (the washing 
out of suspended solids), the chemical behavior of interstitial fluids, 
and the presence of complexing agents. Important soil characteristics 
are hydraulic conductivity, the chemical environment, and the mi- 
crobial environment. The product of this assessment would be 
concentration-time and flux-tiiae curves at depths corresponding to 
aquifers. These results would be used to determine the bottom-line 
impact, that is, the concentration of radionuclides in the aquifers 
surrounding an actual or proposed burial site. 


32679 Borehole monitoring of radioactive waste trenches. Feni- 
more, J.W. (Savannah River Lab., Aiken, SC). pp 1173-1192 of 
Management of low-level radioactive waste. Volume II. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

To detect leaching and migration of radionuclides from low- 
level radioactive waste buried in the Savannah River Plant burial 
ground, eleven dry wells are monitored annually. These wells were 
installed through backfilled waste trenches in 1964. Radiation pro- 
files are obtained by plotting radiation levels at various depths. 
Twelve years of radiation profile measurements in these dry wells 
show that most photon-emitting radionuclides buried with waste 
remain in place after burial. Radiation intensities in half of the 
monitored wells have decreased considerably in 12 years. 


32680 NRC models for evaluating the transport of radionuclides 
in groundwater. Codell, R.B.; Schreiber, D.L. (Nuclear Regulatory 
Commission, Washington, DC). pp 1193-1212 of Management of 
low-level radioactive waste. Volume II. Carter, M.W.; Moghissi, 
A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

A series of models have been developed for evaluating disper- 
sion of radionuclides in groundwater. These models have been used 
to predict the migration of radionuclides released to the ground- 
water under normal and accidental circumstances. They are part of a 
larger set of radionuclide dispersion models that are used for both 
groundwater and surface water. The groundwater models are based 
on the solution of the three-dimensional equation for the conserva- 
tion of mass in uniform media with simple geometries. The models 
account for advection with groundwater flow, dispersion in the 
aquifer, radioactive decay, and the sorption of chemically active ions 
on the aquifer medium. The point concentration model is used for 
calculating the concentration downgradient from the source in a 
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three-dimensional aquifer of infinite lateral extent, and either con- 
stant or infinite thickness. The flux model is used to compute the rate 
of radioactive material which enters a surface water body that 
intercepts the groundwater flow. This flux can then be utilized as 
input to models describing dispersion of radionuclides in surface 
waters. Limited confirmation has been performed with field data 
from deep well injections. Results are reasonably accurate consider- 
ing the simplicity of the model. These models have proven useful, 
when used with appropriate conservative coefficients, for routine 
licensing evaluations, as well as for generic studies of the liquid 
pathway. 


Adsorption of Co and selected actinides by Mn and Fe 
oxides in soils and sediments. Means, J.L. (Princeton Univ., NJ); 
Crerar, D.A.; Borcsik, M.P.; Duguid, J.O. Geochim. Cosmochim. 
Acta; 42: No. 12, 1763-1773(Dec 1978). 

Iron and Mn oxides and associated radionuclides in soils and 
sediments from the radioactive waste burial grounds at Oak Ridge 
National Laboratory have been selectively extracted using wet 
chemical techniques. Product-moment-correlation analyses have 
demonstrated that ©Co and various actinides, principally *“*Cm, 
241Am and **Pu are dominantly associated with Mn oxides. Corre- 
lation coefficients between these radionuclides and Fe oxides and 
organic C are generally very low. The important role of Mn oxides 
in radionuclide adsorption is attributed to their unique surface and 
colloidal properties. The data illustrate the importance of the Mn 
oxide component of soils and sediments in controlling transition 
metal and actinide solubility. These results suggest two major impli- 
cations for the disposal of radioctive waste. First, in order to 
minimize future ®Co and actinide mobilization from disposal sites, a 
chemical environment in which Mn oxides are least soluble should 
be maintained. Second, the liberal use of Mn oxides in waste 
ment operations might improve long-term retention of these radionu- 
clides. Deep-sea Mn modules, which may in the future by mined for 
their trace metal contents, could serve as a ready supply of Mn oxide 
for waste disposal applications. 61 references, 8 figures, 1 table. 


32682 
materials in geo! 


.24: No. 3, 61-71(May 1978), (In German). 

The disposal of radioactive waste materials and their storage 
in suitable geological formations is at the moment the subject which 
iss most wideley discussed in nuclear engineering. The author de- 
sicribes several servicing steps after the fuel elements have been 
removed from the reactor, and discusses the problems which arise. 
Hle discusses in more detail the thermal behaviour of the crystalline 
disposal material, the expected heat dissipation in such deep stores, 
aiad the ecological effects derived from the first analyses. 


312683 a ee ae Adam, J.A. (Nuclear a 
latory Commission, Washington, DC); Rogers, V.C. 
Ni of Soc.; 30: 125-126(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Wiashington, DC, USA (12 Nov 1978). 


326'84 Burning actinides in very hard spectrum reactors. Robin- 
son, A.H. (Oregon State Univ., Corvallis) Shirley, G.W.; Prichard, 
A.W’.; Trapp, T.J. Trans. Am. Nucl. Soc.; 30: 289-290(1978), (CONF- 
7811 109—). 

From 1978 winter meeting of American Nuclear Society; 
Wash ington, DC, USA (12 Nov 1978). 


32685 Solute and gas transport from radioactive waste. Lu, A.H.; 
Matus: tek, J.M. (New York State t. of Health, Albany). Trans. 
Am. Nucl. Soc.; 30: 94-95(1978). (CONF-7811109—). 

.From 1978 winter meeting of American Nuclear Society; 


Washington, DC, USA (12 Nov 1978). 


326865 Survey of trench waters at commercial low-level radioac- 
tive waste disposal sites. Weiss, A.J.; Colombo, P. (Brookhaven 
National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 95-96(1978). 
(CONF-'811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washingt »n, DC, USA (12 Nov 1978). 


32687 Shallow land disposal of low-level radioactive wastes: mi- 
crobiologica I aspects. Francis, A.J.; Colombo, P. (Brookhaven Na- 
tional Lab., Upton, NY). Trans. Am. Nucl. Soc.; 30: 96-97(1978). 
(CONF-781 1109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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32688 Leachability of solidified low-level radioactive waste 
forms, Neilson, R.M. Jr.; Nicolaras, H.; Lai, J.; Colombo, P. (Brook- 
haven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; W: 
97(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32689 Trends of radioactive waste disposal. Nomi, M. (First 
Atomic Power Industry Group, Tokyo (Japan)). FAPIG (Tokyo); 
No. 87, 44-49(Nov 1977). (In Japanese). 

The disposal of radioactive wastes instead of their treatment 
has come to be important problem. The future development of 
nuclear fuel can not be expected unless the final dis of nuclear 
fuel cycle is determined. Research and development have been made 
on the basis of the development project on the treatment of radioac- 
tive wastes published by Japan Atomic Energy Commission in 1976. 
The high level wastes produced by the reprocessing installations for 
used nuclear fuel are accompanied by strong radioactivity and heat 
generation. The most a method for their di is to keep 
them in holes dug at the sea bottom after they are solidi Middle 
or low level wastes are divided into two groups; one contains 
transuranium elements and the other does not. wastes are 
preserved on the ground or in shallow strata, while the safe aban- 
donment into the ground cr the sea has been discussed about the 
latter. The co-operations among nations are not only for 
— — utilization of atomic energy but also for radioactive waste 

is ; 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 32492, 32493, 32494, 32495, 
32496, 32497, 32647, 32650, 32685, 32686, 32687, 32688, 32701, 
32705, 34785, 34810, 34825, 34827, 34831, 34945 


32690 (AED-Conf—77-473-018) Impact of release of cesium-13-$ 
and -137 from Windscale on the marine environment. Preston, A.; 
Mitchell, N.T.; Jefferies, D.F. (Ministry of ——. Fisheric:s 
and Food, Lowestoft (UK). Fisheries Radiobiological Lab.). (Ze n- 
tralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eggen- 
stein-Leopoldshafen (Germany, F.R.)). 1977. 11p. (CONF-771139 — 
15). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Radioactive effluents from nuclear fuel reprocess ing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

One of the most important components of the liquid efflu ent 
released from the BNFL fuel reprocesssing plant at Wi le to the: 
Irish Sea in recent years has been Cs**’. Together with ‘Cs it has 
been responsible for the highest levels of radiation exposure to the 
public. Cs is essentially conserved in solution in the marine envir'on- 
ment and disperses —— waters of the Irish Sea and bey ond 
which include important fisheries. Though Cs is found in a numaber 
of materials including edible seaweed and sediment, both com:po- 
nents of exposure pathways to the human population, it is through 
consumption of fish and shellfish that it generates the highest doses. 
The paper includes a brief review of other marine environm ental 
exposure pathways but concentrations on recent environmental mea- 
surements of '*7Cs and '**Cs and discusses in detail how estima tes of 
dose via the consumption of fish and shellfish have been de rived. 
Dose to individual (critical group) members of the public rep: :esents 
a higher proportion of the ICRP-recommended dose limit tha n does 
the collective or average, per caput, dose when related to the 
appropriate limit. It is thus on the former criterion that envir onmen- 
tal capacities are assessed whilst the role of the latter is ft>und in 
decision-making such as in application of the principle of keeping 
doses as far as below the dose limits as is reasonably act tievable. 


32691 (AED-Conf—77-473-030) Cost-benefit consider: itions of 
reducing environmental exposures and effluents from uran iru fuel 
cycle facilities to levels below limits set by the U.S. Envir omental 
Protection Agency. Bernero, R.M.; Harmon, D.F.; Steyer, K.G. 
(Nuclear Regulatory Commission, Washington, D.C. (US/,)). (Zen- 
tralstelle fuer Atomkernenergie-Dokumentation (ZAED'), liggen- 
stein-Leopoldshafen (Germany, F.R.)). 1977. 29p. (CONF -771 139— 
11). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Radioactive effluents from nuclear fuel re sprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 

Cost-benefit analyses have been made for furth sr reducing 
effluent releases and environmental exposures from u ranium fuel 
cycle facilities below the limits established by the EPA. ’ The primary 
purpose for the analyses is to examine whether the eff] uent releases 
and environmental exposures from fuel cycle facilitic +s in the US 
conforming to EPA standards can be considered to | se ‘as-low-as- 
reasonably-achievable’ as required by regulations estat slished by the 
NRC. The analyses are based on studies performed toy the ORNL 
under contract with NRC. The analyses indicate that; it would cost 
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significantly in excess of 1000 per organ-person-rem to further 
reduci: environmental exposures and effluent releases below the 
EPA standards from uranium mills, uranium oxide fuel fabrication 
plants, and uranium fuel reprocessing facilities. Although 1000 
organ .-person-rem is an interim guideline value set for consideration 
of effluents, its use here indicates that NRC may consider that 
releases from fuel cycle facilities will be as-low-as-reasonably- 
achie :vable if they meet the EPA limits. 


32612 (LA-UR—79-322) Retention of low-level radioacrive 
wast e material by soil. Essington, E.H.; Fowler, E.B.; Polzer, W.L. 
(Los; Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
EN(3-36. 37p. (CONF-790209—4). Dep. NTIS, PC A03/MF AO1. 

From 12. Health Physics Society midyear topical symposium; 
Williamsburg, VA, USA (12 Feb 1979). 

Beacuse of the wide variations in soil and waste characteris- 
tics, the degree of radionuclide retention would be expected to vary; 
knowledge of that variation may be of value in predicting radion- 
uchde mobility. This report discusses results of investigations of 
radioactive waste/soil interactions as they relate to radionucldie 
retention and its variability among soils and radionuclides. In soil 
col!umn leaching studies, radioactive waste solutions were applied to 
four different soil types; ***Am, ®*Y, and ‘Hf were retained in the 
top four cm of soil with better than 90% retained by a protective 
surface sand layer. Less than 50% of the ®Sr, **7Cs, and *Rb was 
retained by the surface sand. No **Y, *”Hf, Sr, '°7Cs, or Rb was 
detected by gamma counting in the leachate solutions, however, 


using a more sensitive analytical technique small amounts of ***Pu, 
23.9 240Py and **1 Am were found in leachates from all soils. It ae 
that 

t 


t'hat release of this small fraction of mobile radionuclide may 
——— long-term impact on the environment. It aslo aj 

i for attenuation of some radionuclides can not placed 
solely on characteristics of the soil matrix. 


32693 (PNL—2812) Estimate of airborne release of plutonium 
from Babcock and Wilcox plant as a result of severe wind hazard and 
earthquake. Mishima, J.; Schwendiman, L.C.; Ayer, J.E. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Oct 1978. Contract 
EY-76-C-06-1830. 74p. Dep. NTIS, PC A04/MF AOl1. 

As part of an interdisciplinary study to evaluate the potential 
radiological consequences of wind hazard and earth upon 
existing commercial mixed oxide fuel fabrication plants, the potential 
mass airborne releases of plutonium (source terms) from such events 
are estimated. The estimated souce terms are based upon the fraction 
of enclosures damaged to three levels of severity (crush, puncture 
penetrate, and loss of external filter, in order of decreasing severity), 
called damage ratio, and the airborne release if all enclosures suf- 
fered that level of damage. The discussion of damage scenarios and 
source terms is divided into wind hazard and earthquake scenarios in 
order of increasing severity. The largest airborne releases from the 
building were for cases involving the catastrophic collapse of the 
roof over the major production areas--wind hazard at 110 mph and 
earthquakes with so ground accelerations of 0.20 to 0.29 g. Wind 
hazards at higher air velocities and earthquakes with higher ground 
acceleration do not result in ee see source terms. The 
source terms were calculated as additional mass of respirable parti- 
cles released with time up to 4 days; and, under these assumptions, 
——— tely 98% of the mass of material of concern is made 

re from 2 h to 4 days after the event. The overall building 
source terms from the damage scenarios evaluated are shown in a 
table. The contribution of individual areas to the overall building 
source term is presented in order of increasing severity for wind 
hazard and earthquake. 


32694 (UT/CES-ES—2) Technical and economic evaluation of 
the atmospheric containment technology for radioactive isotope re- 
leases from nuclear fuel plants. Environmental Study No. 
2. Cooper, H.B.H. Jr.; Gautam, S.R. (Texas Univ., Austin (USA). 
— for Energy Studies). Jun 1978. 88p. Dep. NTIS, PC A0S/MF 
AOl. 

This document is a review of technology for controlling the 
releases of }*°I, ®Kr, **C, tritium, and particulate matter containi 
Pu and U. The methods are HgNOs + AgZeO + NaOH (Iodox) for 
129], cryogenic distillation or selective fluorocarbon absorption for 
®Kr, caustic scrubbing for ‘*C, and voloxidation for tritium. Re- 
moval efficiencies are 98 to 99.999%. This review determined the 
adequacy of the GESMO Statement in addressing the technical, 
economic, and time issues regarding the containment of such re- 
leases. Tritium containment is the most difficult, with the voloxida- 
tion process being expected to be fully commercialized by 1990 for 
new plants. Projected capital and operating costs are evaluated for 
the four radioisotopes and two plants (new 2,000-MT/y and existing 
1,500-MT/y) at low and high efficiencies. Removal of NO2 and 
other nonradioactive pollutants is also considered. 23 tables. (DLC) 


32695 Potential population dose from radon-222 released by ura- 
nium tailings piles. Travis, C.C.; Watson, A.P.; McDowell-Boyer, 
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L.M. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 30: 90- 
91(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32696 Environmental impact of uranium mill tailings generated 
between 1975 and 2030. Rogers, V.C. (Ford, Bacon and Davis Utah 
Inc., Salt Lake City). Trans. Am. Nucl. Soc.; 30: 91-92(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


32697 Radiation pathways and potential health impacts from 
inactive uranium mill tailings. Rogers, V.C.; Baird, R. (Ford, Bacon 
and Davis Utah Inc., Salt Lake City). Trans. Am. Nucl. Soc.; 30: 92- 
94(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32485, 32486, 32499, 32503, 
32505, 32516, 32524, 32643, 32661, 32664, 32670, 32671, 32674, 
32675, 32676, 32677, 32678, 32679, 32695, 33593, 34946 


32698 (AED-Conf—77-473-015) Evaluation of the radiological 
impact on the environment from normal operation of large fuel repro- 
cessing plants. Handge, P. (Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Koeln (Germany, F.R.)). (Zentralstelle fuer Atom- 
kernenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen 
(Germany, F.R.)). 1977. 22p. (In German). (CONF-771139—13). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 
From Radioactive effluents from nuclear fuel reprocessing 
plants seminar; Karlsruhe, F.R. Germany (22 Nov 1977). 
The evaluation of the radiological impact on the environment 
resulting from a large spent-fuel reprocessing plant during normal 
operation does not differ from that of a nuclear power plant insofar 
as all released radionuclides, their dispersion in the environment, 
possible enrichment processes of the food pathways and their contri- 
bution to the radiological exposure of the general public and critical 
ea groups have to be studied. Dispersion patterns of the 
iquid radioactive material released are dependent upon the nature of 
the recipient water body. If, therefore, the reprocessing plant should 
utilize a cooling pond, for recycling cooling water, the situation will 
differ from that using rivers or tidal waters. The radionuclide 
spectrum in the air discharged from a reprocessing plant is also 
different from that in the air discharged from a conventional nuclear 
power plant. The radionuclides requiring most attention are T, '*C, 
Kr, *Ru and '°I. The considerations involved in dealing ade- 
quately with the radiological impact of these significant radionu- 
clides within the frame of the newly launched licensing procedure 
for a large spent-fuel reprocessing plant will be discussed. 


32699 (DOE/EV—0005/11) Formerly utilized MED/AEC Sites 
Remedial Action Program, Final report. (Oak Ridge National Lab., 
TN (USA)). Feb 1979. Contract W-7405-ENG-26. 118p. Dep. NTIS, 
PC A06/MF AO1. 

Results of a radiological survey of the Seneca Army Depot, 
Romulus, New York, are presented in this report. For a short period 
in the early 1940s, eleven munition bunkers on this site were used for 
storage of approximately 2000 barrels of pitchblende ore. The survey 
was undertaken to characterize the radiological status of the bunkers 
and to determine the extent of contamination in the area surrounding 
the bunkers, in the surface waters in the vicinity of the bunkers, and 
along a rail spur leading into the area. It appears from the survey 
results that residual radioactivity resulting fon the storage of the 
uranium ore is confined almost entirely to the interiors of eight of 
~ a and to the outdoor areas near the entrances to these 

unkers. 


32700 (PNL—2844) Source term and radiation dose estimates for 
postulated damage to the 102 Building at the General Electric Valleci- 
tos Nuclear Center, Mishima, J.; McPherson, R.B.; Schwendiman, 
L.C.; Watson, E.C.; Ayer, J.E. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Feb 1979. Contract EY-76-C-06-1830. 85p. 
Dep. NTIS, PC A0S/MF AO1. 

Three scenarios representing significant levels of containment 
loss due to moderate, substantial, and major damage to the 102 
Building at the Vallecitos Nuclear Center are postulated, and the 
potential radiation doses to the general population as a result of the 
airborne releases of radionuclides are estimated. The damage scenar- 
ios are not correlated to any specific level of seismic activity. The 
three scenarios are: (1) Moderate damage scenario—perforation of 
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the enclosures in and the structure comprising the Plutonium Ana- 
lytical Laboratory. (2) Substantial damage scenario—complete loss 
of containment of the Plutonium Analytical Laboratory and loss of 
the filters sealing the inlet to the Radioactive Materials 

hot cells. (3) Major damage scenario—the damage outlined in (2) 
plus the aap of enclosures holding significant inventories of 
dispersible plutonium in and the structure comprising the Advanced 
Fuels Laboratory. 


32701 Radioactivity measurements in the environment of the 
Maxey Flats Waste Burial Site. Montgomery, D.M.; Blanchard, R.L. 
(Environmental Protection Agency, Cincinnati, OH). pp 763-786 of 
Management of low-level radioactive waste. Volume II. 4 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

The results of environmental monitoring of radioactivity 
levels near the Maxey Flats Radioactive Burial Site are reported. 
Radioactivity measurements were made to identify and quantify 
radionuclides released to the environment from the site and to 
identify the exposure pathways to people in the immediate area. 
Environmental media that were sampled for analysis included sur- 
face water, stream sediment, well water, milk, and ve; les. Spe- 
cific analyses were for *H, gamma-ray emitters, Sr, **Ra, and *** 
23°Pu. Radionuclide levels in the vicinity of the site were quite low. 
Tritium from surface runoff and the site evaporator was the most 
abundant radionuclide and was the major source of exposure to 
people in the area. The potential dose to individuals ingesting water, 
milk, and vegetables at the observed *H concentrations was estimat- 
ed to be less than 0.5 mrem/yr. 


32702 Analysis of the effects of abnormal natural phenomena on 
existing plutonium fabrication plants. Ayer, J.E.; Burkhardt, W. 
(Nuclear Regulatory Commission, Washington, DC). pp V.6.1-V.6.9 
of Proceedings of the topical meeting on the plutonium fuel 

La Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Title 10 of the Code of Federal Regulations requires that 
existing licensed plutonium fabrication plants be examined to deter- 
mine their ability to withstand adverse natural phenomena. The 
Nuclear Regulatory Commission has started the analysis on a site 
and plant specific basis using a team of highly qualified reviewers. 
The natural phenomena being considered are recurrent severe 
weather, earthquake, and flood. The review will provide for each 
facility a realistic risk assessment of the range of credible conse- 
quences of natural phenomena and the likelihood thereof. The results 
of analysis will provide an assessment of the consequences to the 
public of exposure of each plant to potentially — natural 
phenomena and a basis for determining modifications, if any, neces- 
sary to improve an existing plants ability to withstand adverse 
natural phenomena. 


REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 


REFER ALSO TO CITATION(S) 32506, 33320, 33387, 33390, 
33589, 33590, 33591, 34314, 34316 


32703 (BNL—50869) Annual report on the U.S. program of 
technical assistance to safeguards of the International Atomic Energy 
Agency (POTAS), January—December 1977, (Brookhaven National 
Lab., Upton, NY (USA)). 1 Mar 1978. Contract EY-76-C-02-0016. 


22p. (ISPO—17). Dep. NTIS, PC A02/MF AO1. 

Major accomplishments are highlighted in the following six 
fields of IAEA safeguards: measurement technology, training, 
system studies, information processing, surveillance and contain- 
ment, and support for field operations. (DLC) 


32704 (NUREG—0524) Domestic safeguards: annual report to 
Congress, fiscal year 1978. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Management and Program Analysis). 
Jan 1979. 47p. NTIS, PC A04/MF AO1. 

The annual report includes an assessment of the effectiveness 
and adequacy of safeguards at facilities and activities licensed by the 
Commission. The report details NRC's criteria for judging the 
adequacy of safeguards at fuel cycle facilities; the report also summa- 
rizes actions required by NRC at any fuel facility whose safeguards 
systems are judged to provide less than high assurance protection 
against our design threat. The report also contains a discussion of 

C's criteria for safeguards adequacy at nuclear reactors and for 
transportation activities. 


32705 (RHO-LD—44) Granulometric data 216-A Crib Facilities 
monitoring well sediments. Fecht, K.R.; Last, G.V.; Marratt, M.C. 
(Atomics International Div., Richland, WA (USA). Rockwell Han- 
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ford tions). Mar 1978. Contract EY-77-C-06-1030. 176p. Dep. 
NTIS, PC A09/MF AO1. 

pproximately 2,160 sediment samples collected during the 
drilling a wells in the 216-A Crib Facilities have been analyzed for 
grain size and calcium carbonate content. The grain size data were 
used to categorize the sediment — into ieuent classes. The 
granulometric data, the calcium mate data, and the sediment 
class of each of the 2,160 sediment samples are documented in this 
report. 


32706 (SAND—79-0070) Secure stand alone positive personnel 
identity verification system (SSA-PPIV). Merillat, P.D. (Sandia 
Labs., Albuquerque, NM (USA)). Mar 1979. Contract EY-76-C-04- 
0789. 20p. Dep. NTIS, PC A02/MF AO1. 

The properties of a secure stand-alone positive personnel 
identity verification system are detailed. The system is designed to 
operate without the aid of a central computing facility and the 
verification function is performed in the absence of security person- 
nel. Security is primarily achieved by means of data encryption on a 
magnetic stripe badge. Several operational configurations are dis- 
cussed. Advantages and disadvantages of this system compared to a 
central computer driven system are detailed. 


32707 First report of the Subcommittee on 
Protection. 


uclear Material 
Genshiryoku linkai Geppo; 22: No. 9, -o1MDee 1977). (In 


Japanese). 

The Ist report of the Subcommittee on Nuclear Material 
Protection submitted to Japan Atomic Energy Commission is pre- 
sented. Those described in chapters are the current world trends, the 
state of the protection in Japan and the need for its strengthening, 
the purpose and the constituents of protecting system, requirements, 
and measures for its Rap nym 4 Then, the requirements for the 
protection are given in details, such as those in usage and storage and 
during pomretin by classifying in three groups of the quantity of 
nuclear mate 


32708 Ordinance on the technology standards concerning nuclear 
fuel materials for power generation. pp 45/45/31/12-45/45/32 of 
Laws and regulations concerning atomic energy. Tokyo, Japan; 
Taisei (1977). (In Japanese) 

Based on the Electricity Enterprises’ Act, the Ordinance 
sergio the technology standards for metallic uranium fuel, UO2 
uel, fuel cladding, end plugs, graphite sleeves, fuel elements and fuel 
assemblies. The dimensional, physical and other aspects and external 
appearance are given. 


32709 Summary of physical protection and material accounting. 
Koppel, P.J. pp II.4.1-11.4.4 of Proceedings of the topical meeting on 
the plutonium fuel cycle. La Grange Park, IL; American Nuclear 
Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The tremendous growth in safeguards and security require- 
ments for activities involving strategic eatin of high enriched 
uranium and plutonium has resulted in a wealth of proposed regula- 
tions, counter proposals, interim plans, license conditions, and final 
regulations. This paper reviews the actions taken and indicates their 
impact on facilities handling special nuclear material. 


32710 Attempt to quantify plutonium safeguards. Leachman, 
R.B. (Nuclear Regulatory Commission, Washington, DC). pp II.6.1- 
11.6.10 of Proceedings of the topical — on the plutonium fuel 
cycle. La Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The focus of this analysis is to estimate the relative improve- 
ment in safeguards from possible commercial use of various blends of 
plutonium dioxide in uranium dioxide. These estimates were ob- 
tained from many expert evaluations of the possibilities of adversary 
success in the necessary component accomplishments. The accom- 
plishments are largely technical. Several of these accomplishments 
would be required for the adversary to proceed from a theft of a 
blend to construction of a workable plutonium explosive. Questions 
of abnormal human motivations are not directly involved in this 
analysis. These evaluations by experts were obtained in a manner 
allowing statistical combinations of component data to estimate 
overall success probabilities. In comparision with the overall prob- 
ability for unblended (100%) plutonium dioxide, the overall prob- 
ability of adversary success was thereby estimated to be reduced by 
a factor of 10 for 30% blends, 18 for 20% blends, 90 for 5% blends, 
and 670 for 0.4% blends. A rate of between zero and 107! attempts 
per year is estimated from the use of statistics with the historic 
datum of no known attempts in over 30 years. Use of these estimates 
along with published estimates of fatalities per explosion indicates an 
estimated fatalities risk rate between zero and 10? per year. This 
estimate is also from statistics, and to this extent has perhaps order- 
of-magnitude uncertainty, but confidence in an uncertainty estimate 
is poor. In actuality, estimates of both this fatality rate and the 
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attempt rate are quite uncertain since they do not thoroughly consid- 
er abnormal human motivations. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 32511, 32513, 32527, 34831 


32711 (SAND—78-0706C) Computerized LCC/ORLA method- 
ology. Henderson, J.T. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 15p. (CONF-790116—2). Dep. 
NTIS, PC A02/MF AO1. 

From Annual reliability and maintainability symposium; 
Washington, DC, USA (23 Jan 1979). 

The effort by Sandia Laboratories in developing CDC6600 
computer programs for Optimum Repair Level Analysis (ORLA) 
and Life Cycle Cost (LCC) analysis is described. Investigation of the 
three repair-level strategies referenced in AFLCM/AFSCM 800-4 
(base discard of subassemblies, base repair of subassemblies, and 
depot repair of subassemblies) was expanded to include an additional 
three repair-level strategies (base discard of complete assemblies and, 
upon shipment of complete assemblies to the depot, depot repair of 
assemblies by subassembly repair, and depot repair of assemblies by 
subassembly discard). The expanded ORLA was used directly in an 
LCC model that was procedurally altered to accommodate the 
ORLA input data. Available from the LCC computer run was an 
— value corresponding to the strategy chosen from the ORLA. 2 

gures. 


32712 Regulations the uses etc. of nuclear fuel materi- 
als. pp 45/45/34-45/45/54 of Laws and regulations concerning 
atomic energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

Based on the prescriptions of The Law for the Regulations of 
Nuclear Source Marerial, Nuclear Fuel Material and Reactors, the 
regulations stipulate on the permission of usage, facility inspection, 
records, security, the standards for usage, waste disposal, transport 
and storage, reports, termination of use, etc. Protection against 
radiation injuries, security, and also the responsibilities for usage are 
ensured by way of various aspects. 


32713 Regulations concerning the uses of nuclear source materi- 
als. pp 45/45/55-45/45/63 of Laws and regulations concerning 
atomic energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

Based on the prescriptions of The Law for the Regulations of 
Nuclear Source Material, Nuclear Fuel Material and Reactors, the 
regulations stipulate the technical standard, records, reports, aboli- 
tion of use etc. By the technical standard for usage, the rules of 
— against radiation are specified in detail. Responsibilities 
‘or the usage are imposed strictly by way of recording, reporting, 
and so on. 


FUSION FUELS 


WASTE MANAGEMENT 


32714 Fusion fuel cycle solid radioactive wastes. Gore, B.F. 
(Battelle Pacific Northwest Labs., Richland, WA); Kabele, T.J.; 
Kaser, J.D. pp 193-213 of Management of low-level radioactive 
waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

Eight conceptual deuterium—tritium fueled fusion power 
plant designs have been analyzed to identify waste sources, materials 
and quantities. All designs included the entire D—T fuel cycle 
within each plant. Wastes identified include radiation-damaged 
structural, moderating, and fertile materials; getter materials for 
removing corrosion products and other impurities from coolants; 
absorbents for removing tritium from ventilation air; getter materials 
for tritium recovery from fertile materials; vacuum pump oil and 
mercury sludge; failed equipment; decontamination wastes; and laun- 
dry waste. Radioactivity in these materials results primarily from 
neutron activation and from tritium contamination. Activation prod- 
uct isotope production is subject to control by plant designers 
—— materials selection and location. For the designs analyzed 
(which were prepared in part to identify needed research) annual 
radwaste volume was estimated to be 150 to 600 m*/GWe. This may 
be compared to 500 to 1300 m*/GWe estimated for the LMFBR fuel 
cycle. Major sources are replaced reactor structures and decontami- 
nation waste. Research to improve the economic attractiveness of 
fusion power by reducing reactor materials requirements and by 
increasing lifetimes of structural materials may reduce estimated 
volumes of replaced structures significantly. Estimates of waste 
volumes from decontamination are extremely uncertain. More com- 
plete design information is required to improve them. 
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ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


32715 (MLM—2594) Stable isotope sales: Mound facility cus- 
tomer and shipment summaries, FY 1978. Ruwe, A.H. Jr. (Mound 
Lab., Miamisburg, OH (USA)). 16 Mar 1979. Contract EY-76-C-04- 
0053. 25p. Dep. NTIS, PC A02/MF AO1. 

A listing is given of Mound Facility’s sales of stable isotopes 
of noble gases, carbon, oxygen, nitrogen, chlorine, and sulfur for 
Fiscal Year 1978. Purchasers are listed alphabetically and are divid- 
ed into domestic and foreign groups. A cross-reference index by 
location is included for domestic customers. Cross-reference listings 
by isotope purchased are included for all customers. 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 32717 


32716 Deuterium separation with 1400-fold single-step isotopic 
enrichment and high yield by CO2-laser multiple-photon dissociation of 
2,2-dichloro-1,1,1-trifluoroethane. Marling, J.B. (Irving P.,Herman). 
Appl. Phys. Lett.; 34: No. 7, 439-442(1 Apr 1979). 

The compound 2,2-dichloro-1,1,1-trifluoroethane, CFsCHCh, 
has been selected in an exhaustive search as the most promising 
working material for potentially viable laser separation of deuterium. 
Highly isotopically selective absorption in CFsCDClk occurs near 
10.2 and 10.6 um, accessible with the normal CO: laser. The single- 
step deuterium isotopic enrichment factor attains a value of 1400 at a 
fluence of 10 J/cm? for the dominant photoproduct, trifluoroethene 
(CF,:=CFD and CF;=CFH). The probability for CFsCDCk disso- 
ciation into CF2=CFD photoproduct occurs with a fluence thresh- 
old near 1.5 J/cm? and appears to saturate near 100% yield above 15 
J/cm?. Liquid-phase base-catalyzed H/D exchange occurs rapidly 
with water without hydrolysis to permit redeuteration of the 
CFsCHCk working material. 


HEAVY WATER PRODUCTION 


32717 Hydrogen isotope separation. Manuccia, T.J.; Geosling, 
C.E. (to Secretary of the Navy). US Patent 4,139,439. 13 Feb 1979. 
Filed date 31 May 1978. 8p. 

The invention discloses a method of separating isotopes of 
hydrogen. The method consists of subjecting a mixture of methane 
and isotopes of hydrogen in a methane to hydrogen mole ratio from 
about 1000:1 to about 1:10 to a glow electrical discharge from about 
10~* to about 50eV per hydrogen bond at a temperature from about 
50°K to about 310°K and at a pressure from about 0.3 Torr to the 
pressure at which arcing occurs. 


32718 Process for the exchange of hydrogen isotopes using a 
catalyst packed bed assembly. Butler, J.P.; den Hartog, J.; mie, 
F.W.R. (to Atomic Energy of Canada Ltd. ». US Patent 4, 126, 667. 21 
Nov 1978. Priority date 25 Jun 1976, Canada. 22p. 

A process for the exchange of hydrogen isotopes between 
streams of gaseous hydrogen and liquid water is described, wherein 
the streams of liquid water and gaseous hydrogen are simultaneously 
brought into contact with one another and a catalyst packed bed 
assembly while at a temperature in the range 273° to 573°K. The 
catalyst packed bed assembly may be composed of discrete carrier 
bodies of e.g. ceramics, metals, fibrous materials or synthetic plastics 
with catalytically active metal crystallites selected from Group VIII 
of the Periodic Table, partially enclosed in and bonded to the carrier 
bodies by a water repellent, water vapor and hydrogen gas perme- 
able, porous, polymeric material, and discrete packing bodies having 
an exterior surface which is substantially hydrophilic and relatively 
noncatalytically active with regard to hydrogen isotope exchange 
between hydrogen gas and water vapor to that of the catalyst bodies. 


32719 Method for heavy-water production by H2S—H2O chemi- 
cal exchange process. Strathdee, G.G. (to Atomic Energy of Canada 
Ltd.). US Patent 4,125,598. 14 Nov 1978. Priority date 19 Dec 1975, 
Canada. 4p. 

The invention discloses a heavy water production stage in a 
bithermal H2S gas H2O liquid exchange plant wherein the cold 
tower is operated under temperature and pressure conditions such 
that H2S in the liquid phase is formed and is maintained in the 
separation units (sieve trays or plates) of the cold tower. It has been 
found that the presence of liquid HeS acts as an efficient anti-foaming 
agent. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 


RADIATION SOURCES 
REFER ALSO TO CITATION(S) 34400, 34892 


USE IN FOOD PROCESSING 
REFER ALSO TO CITATION(S) 34913 


USE IN MEDICAL SUPPLY STERILIZATION 
REFER ALSO TO CITATION(S) 34913 


OTHER INDUSTRIAL USES 


32720 (JEN—417) Principles and techniques of gamma ray 
ers, Claxton, K.T. (Junta de Energia Nuclear, Madrid (Spain)). 1978 
60p. (In Spanish). Dep. NTIS (US Sales Only), PC AO5/MF A01 
Radioactive tracer techniques provide a very sensitive means 
of studying physical and chemical processes in a whole variety of 
different media. Some of the eyo and principles of stay 
tracers and their application to engineering s 
discussed. Information which has come found useful in the “p= rk of 
high temperature liquid sodium facilities employi pensetcoe is 
presented. The report deals solely with the use o emitting 
species as the tracer. These find particular application on for in-it in-situ 
studies on engineering systems where the highly 
ties of gamma rays are needed for detection through socndiraien absor- 
bent media such as stainless steel pipe walls. 


ISOTOPIC POWER SUPPLIES 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 34274, 34287 


32721 (PNL—1845-41) Quarterly report on the strontium heat 
el program, Advanced 


Pacific Northwest Labs., Richland, WA (USA)). a 1979. Contract 
EY-76-C-06-1830. 27p. Dep. NTIS, PC A03/MF Ai 

The 20,000-hr compatibility tests using WESF SrF, have 
been completed. The test capsules were shipped to Oak of the 
National Laboratory (ORNL) and metallographic examination of 
test specimens is now underway. Work continues on the final 
of the prototype outer capsule. Efforts are underway = pr a 
Hastelloy S and Hastelloy C-4 to be used in fabrica' saps pe 
outer capsules. Puncture testing of the stand-in outer apes 
was carried out without damage to the capsule. Effort continued on 
impact testing of the stand-in capsule. Tests to measure the oxidation 
rates of Hastelloy S and Haste: o, wp 00 3500 expennrs inane 
continuing. Short-term test data for up to 2500-hr ure indicated 
that oxidation of the two alloys adhered to parabolic rate relation- 
ships. Specimens oxidized for 5000 hr and 7500 hr S00 hr exhibited erratic 
oxidation behavior, and the average oxidation rates were less than 
predicted by parabolic rate equations developed from the short-term 
rate data. Room-temperature tension testing of oxidized in 
air at 600 to 800°C for up to 7500 hr indicated that oxidation had no 
yo effect upon the room-temperature tensile properties of the 
two alloys. 


32722 Investigation of alpha-particle effect on the performance of 
silicon converters in nuclear batteries. 7 say V.V.; Kodyukov, 
V.M.; Pochtakov, A.A.; Pustovalov, A.A. pp 62-67 of Radiatsion- 
naya tekhnika. Moscow; " Atomizdat (1976). (in Russian) 

The dependence ‘of the atomic battery life-time on changes in 
semiconductor convertor operation induced by a-particles from fuel 
impurity isotopes is studied. The change in diffusion length of 
minority charge carriers is investigated for silicon convertors irradi- 
ated by the **Pu a-particles. The obtained results allowed estima- 
tion of the impurity a-isotope maximum permissible concentration 
for the '*7Pm fuel used in atomic batteries. The above concentration 
in a **’Pm preparation with a specific activity of **Curie/g must 
correspond to 30 a-particles/(Curiexmin). 


32723 Effect of radioactive impurities on radiation level of isoto- 
pic energy sources, Terent’ev, V.P.; Makarenko, A.I.; Zharkov, 
V.A.; Zorina, T.P.; Fradkin, G.M. pp 35-41 of Radiatsionnaya 
tekhnika. Moscow; Atomizdat (1976). dn Russian) 

The effect of radioactive impurities in fuel on the ionizi 
radiation level of an energy isotope source (EIS) is couhaanet 
Coefficients of the effect are found for a series of heavy — 
(from lead to curium) which are possible impurities in alpha-radiat- 
ing isotope fuel. Maximum values of the effect coefficients, calculat- 
ed with a Minsk-22 computer, are presented which can be directly 
used in technical condition development for EIS as well as in 
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— out requirements for purity of materials irradiated to obtain 
isotopes. 


HYDROGEN 


REFER ALSO TO CITATION(S) 34142 


32724 (BNL—25760) Hydrogen technology: an overview. Sal- 
zano, F.J.; Mezzina, A.; Beller, M.; Strickland, G.; Srinivasan, S. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
—_ 15p. (CONF-790415—16). Dep. NTIS, PC A02/MF 
AOl. 
1979) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
This paper surveys briefly the key technologies needed for 
hydrogen to make major inroads into the U.S. energy economy as a 
fuel derived from renewable or abundant nonfossil resources. In 
addition, the unique relationship between hydrogen and the fuel cell 
is discussed. The state-of-the-art of hydrogen transmission and stor- 
age are presented, and a scenario shows how the commercialization 
of the fuel cell as an electric-generating device in urban areas could 
lead to the introduction and use of hydrogen in a wider variety of 
end uses. At the present time there is a great deal of international 
interest in hydrogen. A broad picture of the activities of a number of 
western European countries and Japan in the area of hydrogen and a 
summary of international interest in this area is presented. 


— IGT research experience in hydrogen energy systems. Chi- 
cago, IL; Institute of Gas Technology (Nov 1978). 13p. (NP— 
23585). 
IGT’s role in hydrogen energy research is discussed briefly, 
and a chronology of IGT hydrogen energy research programs is 
given. (LK) 


PRODUCTION 
REFER ALSO TO CITATION(S) 32031 


32726 (AED-CONF—77-422-001) New method for obtaining hy- 
drogen with carbon molecular sieves. Juentgen, H.; Knoblauch, K.; 
Reichenberger, J.; Schroeter, H.J. (Bergbau-Forschung G.m.b.H., 
Essen (Germany, FR). Abt. Physikalische Chemie). 1977. 21p. din 
German). (CONF-7709136—4). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From Meeting of process engineers; Stuttgart, F.R. Germany 
(28 Sep 1977). 

Hydrogen is needed for many industrial purposes, e.g., for the 
synthesis of ammonia, oil desulfurization, oxysynthesis, fat ‘harden- 
ing, direct reduction of metal oxides, and as a raw material for 
hydrocracking. The demand increases annually by 11 to 12%. 
Mining research has developed a new aahed’ based on carbon- 
containing adsorbents to obtain hydrogen from coke oven gas. The 
carbon molecular sieves developed have adsorbent pore radii less 
than 10 A. The sieves hardly adsorb hydrogen molecules, but do 
adsorb nitrogen, carbon monoxide, methane, and carbon dioxide 
molecules for which the chargeability increases with rising adsorp- 
tion pressure. The adsorption system working to the pressure change 
technique consists of four adsorption containers, each connected to 
pre-filters for the trace impurities. One container is always switched 
to adsorption, two to desorption, and the fourth to increase the 
pressure. Two pilot plants producing 12 to 30 m*/hr hydrogen with 
a purity of 96 to 99.9 vol % Hz working according to this method 
have now been tested for 1,500 hr. 


= (JAERI-M—7316) Studies on closed-cycle processes for 

hydrogen production. II. Progress report for the FY Y. 1975 and 1976. 
Sato, S.; Ikezoe, Y.; Shimizu, S.; Nakajima, H.; Kobayashi, T. (Japan 
Atomic’ —e-, Research Inst., Tokyo). Oct 1977. 38p. (In Japa- 
nese). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Studies on the closed-cycle processes for hydrogen produc- 
tion by nuclear energy are reported, which have been carried out in 
the F.Y. 1975 and 1976. Reactions of FeX2 with CO. were studied. 
The highest CO concentrations observed experimentally in the CO, 
stream were 2% by FeCh, 6% by FeBr2 and 22% by Fel. Salt 
additions to iron halides did not increase significantly the CO 
concentration. By x-ray diffractometry, FesO, was the only iron 
oxide from the high temperature reaction. Halogenation of FesO, 
was studied in aqueous or gaseous phase with X2 and HX (X=Cl, 
Br, I). O2 was formed only by the reaction of Ck. Employment in 
the hydrogen production processes of CO shift reaction was dis- 
cussed. CO, admixed with C3Hs was irradiated. The following 
products were identified and their yields measured; CO, H2O, 
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(CHs):, i-PrOH, Ha, CH,, C2He, CsHio, CsHi2 and CeHis. Efficien- 
cies of the conversion of the absorbed radiation energy to potential 
energies of the products were calculated to be 1.5% for y-rays and 
2.0% for fission fragments. 


ELECTROLYSIS 


32728 (CONF-781142—8) Hydrogen from e: 


xisting falling-water 
sites: an initial feasibility assessment (summary). Johnson, D.G.; 


Escher, W.J.D.; Pangborn, J.B. (Institute of Gas Technology, Chica- 
o, IL (USA)). 1978. Contract EY-76-C-02-0016. 1l1p. Dep. NTIS, 
BC A02/MF AOl1. 


From Chemical hydrogen energy systems contracts review; 
Washington, DC, USA (28 Nov 1978). 

When viewed on a macroscopic scale, falling-water hydrogen 
cannot be a major contributor in strengthening the nation’s guaey 
base. However, when viewed on a regional or mini-regional e, 
there appears to be strong possibilities that falling-water hydrogen 
can become an economic reality in the near term, as a high-value 
commodity that would serve as a replacement in part, for steam- 
reformed natural gas, and in the future, as an economic gas supple- 
ment through direct injection into the natural-gas distribution 
system. Although appearing favorable, the characteristic seasonal- 
yearly variation in hydrogen production may or may not diminish 
the economic attractiveness of falling-water hydrogen. This will 
depend upon specific local market or energy demands and their 
relative location to the resource and the associated cost of storage 
and delivery. 


32729 Gaz de France's research work in the field of hydrogen. 
Donat, G.; Lecoanet, A.; Roncato, J.P. (Gaz de Fr). Rev. Inst. Fr. 
Pet. Ann. Combust. Liquides; 33: No. 3, 391-416(1978). (In French 
with English abstract). 

This article reviews Gaz de France's research work aimed at 
the large-scale production of hydrogen by water decomposition. 
This research work has led to rather gloomy conclusions as to the 
competitiveness of thermochemical processes in comparison with 
electrolytic methods, In contrast, water electrolysis was found to 
offer good § rn ony if its ormance and economics could be 
improved. Moreover, research work on hydrogen storage and trans- 
portation has permitted some conclusions to be drawn in these fields 
where gaseous vectors offer good possibilities. 11 refs. 


32730 Method of electrolytic hydrogen production in the 
medium-temperature, high-pressure range. Luft, G.; Wendt, H. (to 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,557,081/A/. 7 Jul 1977. 4p. (In German). 

The claim refers to hydrogen production by means of elec- 
trolysis of water-containing eit heloenide melts in the tempera- 
ture range of 200-600°C under pressures of appr. 30-300 bar. The 
transition metals or their alloys are used as electrode materials. The 
porous membrane placed between the electrodes is only some frac- 
tions of a mm thick and consists of Mg/Al,Os-ceramics. Another 
claim refers to the heat exchange of the method. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 32729, 32747 


STEAM REFORMER PROCESSES 


32731 Production of hydrogen rich gas by combined steam re- 
forming and intermediate oxidation-reduction. Erickson, D.C. US 
Patent 4,126,668. 21 Nov 1978. Filed date 23 May 1975. 10p. 

A hydrogen rich pas such as pure hydrogen, ammonia synthe- 
sis gas, or methanol synthesis gas is generated by reacting steam with 
a nongaseous intermediate, whereby some of the steam is reduced to 
hydrogen and some of the intermediate is oxidized. Carbon dioxide 
may be added to or substituted for the steam, whereby carbon 
monoxide is produced in addition to or in lieu of Hz. The oxidized 
intermediate is reduced by a reducing gas. The reducing gas is 
generated by partially reforming a light hydrocarbon such as natural 
gas or naphtha with steam and/or COs, and then partially oxidizing 
the partially reformed gas with air. The low BTU exhaust gas 
resulting after reduction of intermediate oxide is used as fuel for the 
primary reformer. When ammonia synthesis gas is produced by this 
process, the purge and flash gases from the ammonia synthesis loop 
are added to the reducing gas. 


WATER GAS PROCESSES 


32732 Production of purified synthesis gas H2-rich gas, and by- 
product CO,-rich gas. Child, E.T.; Schlinger, W.G.; Richter, G.N. 
(to Texaco Inc.). US Patent 4,052, 176. 4 Oct 1977. Filed date 29 Sep 
1975. 20p. 

A raw synthesis gas feed stream, e.g., gaseous mixtures com- 
prising He and CO and containing gaseous impurities including CO:, 





JUNE 30, 1979 


H2S, COS, and mixtures thereof (acid gas) and CH, optionally in 
admixture with a CO-rich gas stream produced subsequently in the 
process, is introduced into a water-gas shift reactor to produce He 
and CO2. Acid gases are then removed to produce a stream of 
purified synthesis gas by contacting the process gas stream with a 
first liquid solvent absorbent such as methanol, N-methyl-pyrroli- 
done, or dimethyl ether of polyethylene glycol. An He-rich gas 
stream may be obtained by removing CO from the purified synthesis 
gas stream. This may be done by physical absorption in a second 
liquid solvent absorbent comprising an aqueous solution of cuprous 
ammonium acetate. By regenerating the second liquid solvent, the 
aforesaid CO-rich stream may be produced. The first liquid solvent 
absorbent may be desorbed of said acid gas and regenerated for reuse 
by such techniques as flashing plus reboiling or stripping. Advanta- 
geously, the gas used for stripping the first liquid solvent absorbent 
may be a portion of the synthesis gas feed either before or after 
removal of said acid-gas, or a portion of said He-rich product gas. 
The CO,-rich gas optionally in admixture with stripping gas which is 
produced during the regeneration of said first liquid solvent absor- 
bent may be injected into a subterranean oil reservoir to effect 
secondary or tertiary recovery of oil. Optionally, H2S may be in 
admixture with said CO:-rich gas mixture. 


BOSCH PROCESS 
REFER ALSO TO CITATION(S) 33007 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 32923, 33796 


32733 Homogeneous catalysis of the photoreduction of water by 
visible light. Mediation by a tris(2,2'-bipyridine)ruthenium(D— 
cobalt(II) macrocycle system. Brown, G.M.; Brunschwig, B.S.; 
Creutz, C.; Endicott, J.F.; Sutin, N. (Brookhaven National Lab., 
Upton, NY). J. Am. Chem. Soc.; 101: No. 5, 1298-1300(28 Feb 1979). 

A system consisting of Ru(bpy)s*, Co/sup_ II/ 
(Mee[14]dieneN,)-(H2O02)2** (Co/sup II/L), and either ascorbate ion 
or europium II in hydrochloric acid is designed to attempt the 
catalyzed photoreduction of water using visible light. The quantum 
yields of hydrogen in these solutions were determined at 450 nm as a 
function of the concentration of the various reactants. Laser flash 
photolysis of a solution of Ru(bpy)s**, Co/sup II/L, and ascorbic 
acid adjusted to pH 8.1 with sodium hydroxide shows the presence 
of an intermediate which appears with a rate comparable to that of 
the disappearance of Ru(bpy)s*. 


PARTIAL OXIDATION PROCESSES 


32734 Fuel reformer for generating gaseous fuel containing hy- 
drogen and/or carbon monoxide. Kosaka, K.; Ueno, Z. (to Nissan 
Motot Co., Ltd.). US Patent 4,108,114. 22 Aug 1978. Priority date 27 
May 1975, Japan. 8p. 

A reformer is claimed for obtaining a reformed gas containing 
He and/or CO from an ordinary fuel exemplified by a petroleum 
fuel. The reformer has a reaction chamber in the form of a combus- 
tion chamber of a compression-ignition internal combusion engine, 
preferably with a swirl-producing auxiliary chamber, and a piston 
adapted to compress the fuel usually together with air at a compres- 
sion ratio ranging from about 14 to about 20 in order to initiate and 
sustain a reforming reaction by the heat of adiabatic compression. 


STORAGE 
REFER ALSO TO CITATION(S) 34159, 34224 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 34268 


32735 Hydrogen-hydrides energy concept. Buchner, H. 
(Daimler-Benz A.G., Stuttgart (Germany, F.R.). Abt. Forschung). 
Chem. Tech. (Berlin); 7: No. 9, 371- -371(Sep 1978). (In German). 

Hydrogen, chemically bonded in the form of metal hydrides, 
has a wide range of application whether mobile (vehicle) or station- 
ary (household, industry) as a particularly environmentally harmless 
fuel (combustion product: water). It is shown that metal hydrides by 
storage and recovery of combustion waste heat enables one to make 
optimum use of primary energy. Furthermore, the utilization of 
hydrides for isotope separation (heavy water production) and for the 
storage of electrical energy is discussed. 


OTHER SYNTHETIC AND NATURAL FUELS 


SAFETY 


32736 (SAND—78-1589) Thermal hazard from 

balls. Hardee, H.C.; Larson, D.W. (Sandia Labs., Albuq ue, NM 
(USA)). Mar 1979. ‘Contract EY-76-C-04-0789. 17p. Dep. S, PC 
A02/MF AOl1. 

Accidents with chemical fuels such as propane, butane, and 
gasoline frequently result-in the formation of fireballs. If the United 
States should change to a hydrogen-based economy, the 
tion and storage of large quantities of hydrogen fuel would be 
required. An accident could ignite this fuel, and a large fireball could 
result. A simple fireball model is presented here which describes the 
potential thermal hazard. Depending on atmospheric conditions, the 
thermal effects from such a fireball could produce third degree burns 
and ignite fires out to a distance of several kilometers from the scene 
of the accident. 


32737 Hydrogen safety problems. Reider, R.; Edeskuty, F-.J. 
(Univ of California, Los Alamos, New Mexico). Int. J. Hydrogen 
Energy; 4: No. 1, 41-45(1979). 

Consideration of use of hydrogen as a common fuel always 
raises questions on the matter of safety. The hazardous properties of 
hydrogen should not disqualify if for widespread use. Hydrogen has 
been used as a transmissible fuel for 150 yr (mixed with carbon 
monoxide in water gas) and as a portable fuel in cryogenic form 
within this generation. The accident experience with hydrogen, 
other than its use in lighter-than-air craft, has not been inordinately 
worse than the accident experience with more commonly used fuels. 
Hydrogen has unique properties which require special treatment to 
lessen risk: broad combustible range, low energy for ignition, rapid 
diffusion rate and, as a cryogen, the capability to create high 
pressures if confined without available relief, and the ability to 
condense all other gases except helium. 


PROPERTIES 
REFER ALSO TO CITATION(S) 32426 


32738 Calculation of the structure of laminar flat flames. Pt. 3. 
Structure of burner-stabilized h: xygen and 

flames. Warnatz, J. (Technische Hochschule Darmstadt (Germany, 
F.R.). Physikalische Chemie 3). Ber. Bunsenges. Phys. Chem.; 82: No. 
8, 834-841(Aug 1978). 

The development of proper boundary conditions permits the 
solution of the conservation equations for burner-s laminar 
flat flames. Hence, comparison is possible with corresponding ex- 
perimental results. The examples considered are burner-stabilized 
H2-O2 and Ho-F2-Ar flames. In both cases there is satisfactory 
agreement of calculation and experiment. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


32739 (SRO—933-3) Transition metal chemistry under high 
carbon monoxide pressure: an infrared spectroscopic study of 

in the Fischer—Tropsch reaction. King, R.B.; King, A.D. Jr. (Geor- 
gia Univ., Athens (USA). t. of Chemistry). Jan 1979. Contract 
EY-76-S-09-0933. 14p. Dep. NTIS, PC A02/MF AO1. 

The reactions of CO to produce alcohols, He, and allhydes all 
involve catalysis by transition metal complexes and carbonyls. High- 
pressure infrared spectroscopy was used to study the chemistry of 
these complex carbonyls. Co and Ru carbonyls were studied in the 
alcohol manufacture reaction, while the carbonyls of Cr, Mo, W, 
and Fe were used in the water gas shift reaction CO + HzO —+ CO, 
+ He. Rh was used in the hydroformylation (allehyde synthesis) 
reaction. Addition of CO to metal—metal triple bonds was studied. 
(DLC) 


HYDROCARBON FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 32187, 32264, 32426, 34397 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 34348, 34369 
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oe ake roe yt geen ge conceptual design and 
of methanol ee gasoline. 
ahh. 11, 1978—October 27, 1978. 


eas oma 
(Badger Plants, i Coe Cambridge, MA say, — Contract EX- 
76-C-01-2416. lip. Dep. NTIS, PC A02/MF A 
Conceptual design work completed d uarter on the 
obil ng the -gasoline process is 
summarized. Preliminary ry done on the marketing study for 
methanol is also summarized. (JSR) 


converson of coal to gasoline using the M 


32741 ion the product distribu- 
tion during CO hydrogenation over Fe single crystals. er, D.J.; 
Somoriai, G.A. (Univ. of California, Berkeley). J. Catal; 56: No. 2, 
249-257(Feb 1979). 


The H2/CO reaction has been investigated over well-charac- 
terized iron(111) single crystal surfaces. Under the reaction condi- 
tions (6 atm, 3:1 H2CO, 300°C) the dominant product was methane 
(85 mole %) with small amounts of ethylene (11 mole %) and 
pany prey (3 mole %). Due to the low surface area of our catalyst (1 

the total conversion was less than 1%. The addition of ethyl- 
ene propylene in small concentrations (0.04 to 2.7 mole %) *o the 
reactant stream resulted in a product distribution more typical of 
high conversion reactors (dominant product C,*). These results 
suggest that readsorption and secondary reaction of the initially 
produced a-olefins is an important pathway | to the formation 
of large molecular weight hydrocarbons during Fischer—Tropsch 
synthesis. 10 figures. 


32742 Relations between structure 


, German 

F.R.)); Heil, J.; Ralek, M. (Technische Univ. Berlin wn 
F.R.). Inst. fuer Technische Chemie). Erdoel Kohle, Erdgas, Petro- 
chem. Brennst.-Chem.; 31: No. 8, 356-35 Aug an (In German). 

Iron catalysts, a ee at various levels, tempered, 
carbided and used in the Fischer-Tropsch synthesis were examined 
with the help of raster electron microscopy, IR-spectrometry and x- 
ray analysis. It was observed that the conditions of precipitation and 
those of the process have a decisive effect on the structure and the 
phase composition. a. the contract used in the pressure 
synthesis consists of y magnetite, whereas the catalyst used 
under normal pressure contains hexagonal epsilon-iron carbide and is 
less active. Metallic iron in freshly reduced contacts does not permit 
x-ray identification after a short process application. Therefore, the 
results obtained with model iron catalyst are of limited use while 
studying the action of Fischer-Tropsch catalysts. 


32743 Iron precipitation catalysts for Fischer-Tropsch synthesis. 
Influence of halogen ions on selectivity. Hammer, H.; Bittner, D. 
(Technische Hochschule Aachen (Germany, F.R.). Inst. fuer Brenn- 
stoffchemie und Physikalisch-Chemische Verfahrenstechnik). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: No. 8, 369(Aug 1978). 
(In German). 


32744 Beryllium-containing catalysts for selective Fischer- 
Tropsch synthesis. Hammer, H.; Friedrichs, G. (Technische Hochs- 
chule Aachen (Germany, F.R.). Inst. fuer Brennstoffchemie und 
Physikalisch-Chemische Verfahrenstechnik). Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 31: No. 8, 370(Aug 1978). (In German). 


32745 te liquid fuel (A.L.F.) compound and method for 
processing. Rose, J.M. (to Department of Energy). US Patent Appli- 
cation 886,380. 14 Mar 1978. 18p. 

An alternative fuel mixture suitable for use in large commer- 
cial and industrial boilers is claimed. A fuel mixture of up to 60% by 
volume light, high volatility fuels, which may be obtained at low 
cost from industrial scavengers, with heavier lower volatility fuel 
oils, which may be substandard or non-standard, is disclosed. A 
method for producing such a fuel mixture so that the mixture 
remains stable and homogeneous under normal storage, pumping and 
firing conditions is also disclosed. 


32746 Use and production of high-purity hydrocarbons. Hees- 
chen, G. Gas Aktuell; No. 14, 15-18(1977). (In German). 

The users of a series of gases are used to being able to choose 
between several purity stages of these gases. Depending on the 
Pp of use however, it is possible to have technical quality as 
well as extreme purity of up to 99,9999%. Up to now it was only 
— to obtain such a wide purity range to a very limited extent 

bon monoxide and the lower hydrocarbons of methane to 
butane. A versitile usable os urification plant has now been put 
into operation by Messer eim Industrial Gases which enables 
carbon monoxide and the sate hydrocarbons post-purified products 
to be made available in sufficient quantities. 


32747 Procedure and device for synthesizing a gas mixture con- 
taining acetylene, ethylene, methane, and hydrogen by thermal crack- 
ing of liquid hydrocarbons. Ballweber, D.; Jansen, G.; Rosewicz, H.; 
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Trieschmann, H.G. (to BASF A.G., Ludwi en am Rhein (Ger- 
many, F.R.). Technische Entwicklung Verfahrenstechnik; Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,402,844/A/. 31 Jul 1975. 12p. (In German). 

Equipment and method are described to manufacture an 
acetylene, ethylene, methane, hydrogen containing gas mixture by 
thermal cracking of liquid hydrocarbons by means of numerous light 
arcs burning below the surface of the liquid hydrocarbon. The total 
effective energy is distributed by a system of electric components 
effecting the stability of the light arcs, to numerous spatially limited 
burner sites. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 32759, 32902, 32909, 32910, 
32911, 34094 


32748 (CONF-780902—16) Symposium on advances in synthetic 
fuels presented before the Division of Petroleum , American 
Chemical Society, Miami Beach meeting, September 10-15, 1978. 
Antal, M.J. pe pes T.B. ee a NJ (USA). Dept. of 
Mechanical and Solar Energy Research 
Inst., Golden, COW oy 1978. pon ET-78-F-02-5058. 9p. 
Dep. nad PC A02 

American i tleabed Society meeting; Miami, FL, USA 
(10 Sep 1978). 

The effects of gas phase temperature and residence time on 
the products of the pyrolysis/steam reforming of red alder pellets 
have been ee the conditions studied, residence times of 
6 to 9 seconds at 700°C produces the largest quantity of medium Btu 
oo the pellets. The quantity of gas produced is less than one- 

that obtained from cellulose under similar conditions. This 
relative paucity of yield may be an artifact of the pelletizing 
process, or it may reflect an inherent difficulty in erste § red alder 
wood. Of course, more extreme conditions than examined here could 
be used to obtain higher gas yields. However, the high cost of 
reactors utilizing extreme conditions militates against their use for 
biomass gasification. More research is needed to determine the 
desirability of pelletized fuels for gasification proceses, and th opti- 
mal conditions for steam pyrolysis/gasification of biomass. 
32749 (TID—29417) Kinetic analysis of manure pyrolyzers. 
Huffman, W.J.; Lin, C.; Beck, S.R.; Halligan, J.E. (Texas Tech 
Univ., Lubbock (USA). Dept. of Chemical Engineering). 1977. 
Contract EY-76-S-04-3779. 40p. Dep. NTIS, PC A03/MF AOI1. 

The thermochemical processing or pyrolysis/partial oxidation 
of cattle feedlost manure for the high-volume production of low or 
medium Btu gas, ammonia synthesis gas, and/or ethylene is dis- 
cussed. Three different reactor designs and operating methods for 
the production of = from manure are analyzed. The three designs 
discussed are the fluidized sand bed developed by Bailie, the en- 
trained bed —- of Halligan, and the countercurrent fluidized 
reported by Huffman. A physical description of each desi 
operation is given first. An interpretation of the results for the 
development of design principles and experimental parameters then 
follows. (JSR) 


32750 Conversion of organic wastes and biomass to substitute 
natural gas. Klass, D.L. Chicago, IL; Inst. of Gas Technology 
(1979). 17p. (CONF-790208—1). 

From International symposium on engineering; San Salvador, 
E] Salvador (19 Feb 1979). 

Major sources of continuously renewable nonfossil carbon 
can be converted to substitute natural gas. Promising sources of this 
carbon are waste materials, such as urban refuse, and biomass 
produced from solar energy by photosynthesis. The development of 
this concept is presented in this paper. The scope of the technolo, y 
and its potential impact on energy supplies are reviewed. 
renewable feature of both wastes and biomass makes them waunhe 
natural resources that inevitably will be fully developed and =. 
mercialized as sources of SNG and other synfuels. The 
availability of organic fuels will permit the conservation eae able 
fossil fuel reserves, and, as time passes, offer a long-term solution to 
independence from foreign energy supplies and fossil fuel depletion. 


32751 Pyrolysis: Competition without a flame. Refuse gasifica- 
tion for power generation. Nowak, F. Energie; 30: No. 7, 243-247(Jul 
1978). (In German). 

In the ‘System Kiener’ pyrolysis process, the organic compo- 
nents of refuse are degassed in a low-temperature carbonization 
drum. After separation of the solid raw materials, the carbonization 
gases are treated again in a gas converter where they are cracked 
and gasified. Each of these processes can be optimized fully auto- 
matically. The cleam gas thus obtained can be used to drive gas 
engines or turbines or be converted by syntheses into other products 
in chemical plants. The layout of the pilot plant and the functioning 
of the pyrolysis system are described. 
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32752 Low temperature carbonisation generator for obtaining 
gaseous and liquid hydrocarbons and other materials from heat treat- 
ment of car tyres. Schaefer, W. (to Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,404,800/B/. 8 Sep 1977. 
6p. (In German). 

The invention concerns a low temperature carbonisation gen- 
erator for obtaining gaseous and liquid hydrocarbons and other 
materials from heat treatment of car tyres with the exclusion of air. 
It is claimed that the generator is built as a low temperature 
carbonisation tube fitting the tyre diameter, which can be heated and 
can be installed in a thermally insulated room, which is provided at 
one end with an airtight inlet device, with one or more connections 
for distillation or rectification columns and at the other end with an 
outlet or extraction device for the solid residue. 


32753 Recovery and utilization of methane gas from a sanitary 
landfill: City of Industry, California. Stearns, R.P.; Wright, T.D.; 
Brecher, M. Long Beach, CA; SCS Engineers ({nd]). 18p. (NP— 
23648). SCS Engineers, 4014 Long Beach Blvd., Long Beach, CA. 

The design and installation of a system to recover and utilize 
methane gas produced in a completed sanitary landfill is described. 
A 160-acre landfill, completed in 1967, is located within a larger 500- 
acre parcel owned and currently under development by the City of 
Industry, California. The overall development includes two 18-hole 
championship golf courses, golf clubhouse and service facilities, an 
industrial exhibit center, swimming pool, and tennis complex. The 
golf clubhouse and service facilities and industrial-exhibit center 
occupy a multi-story buildng with a ground floor area in excess of 
70,000 sq ft. A 10-story hotel is planned for addition at a future date. 
The building is being constructed on natural ground, surrounded by 
the old sanitary landfill. Facilities were required to protect the 
building from the effects of migrating methane gas. Spurred by 
increases in energy costs, the City of Industry contracted with SCS 
Engineers to conduct a landfill gas withdrawal test program at the 
Industry Hills site. Results of the pilot test program indicated that 
from 400 to 450 cfm of landfill gas (approximately 50% methane) 
could be recovered. The gas quantity could be used in an, as- 
recovered, state to provide for a large percentage of the overall 
energy requirements for the proposed development for a period 
from 8 to 15 years. The proposed methane withdrawal system would 
also aid in protecting the buildings by withdrawing landfill gases and 
thereby inhibit subsurface migration. Beneficial effects were also 
projected for controlling carbon dioxide migration to groundwater, 
and protecting landscaping from the effects of migrating gases. 


ALCOHOL FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 32187 


32754 Alternative fuel methanol. Selection criteria and state of 
the art. Koenig, A.; Menrad, H.; Lee, W.; Bernhardt, W. (Volkswa- 
genwerk A.G., Wolfsburg (Germany, F.R.). Forschung 2). Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: No. 8, 360-367(Aug 
1978). (In German). 

Since the end of 1973, the Research Division of Volkswagen 
is investigating the possibilities and problems of the use of methanol 
as an alternative automotive fuel. All in all, methanol has the most 
favorable properties of the possible fuel alternatives, in respect to 
raw material availability, overall economy, handling, and exhaust 
emissions. For the use of unmixed methanol, prototyp vehicles are 
being developed and optimized. The use of a 15% methanol-gaso- 
line-blend, which could serve as an intermediate step in the introduc- 
tion period of methanol, has been investigated in a fleet test. A third 
research project deals with the economical evaluation of the techni- 
cal arguments. The results, as obtained so far, show a number of 
considerable advantages of the methanol fuels compared to conven- 
tional fuel. The technical problems connected with the introduction 
of methanol are to be solved in principle with the current technol- 
ogy of the vehicle and fuel producers. 


PREPARATION 
REFER ALSO TO CITATION(S) 32031, 32731 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 32745 


32755 High-pressure carbonylaton of metal-coordinated carbenes 
and hydrogenolysis of the ketene complexes. Herrmann, W.A.; Plank, 
J. (Chemisches Institut der Universitaet, Regensburg, Germany). 
Angew. Chem. Int. Ed. Engl.; 17: No. 7, 525-526(Jul 1978). 


OTHER SYNTHETIC AND NATURAL FUELS 3393 


Under the conditions of high-pressure carbonylation the 
diphenylcarbenemanganese (1) complexes (carbon monoxide addi- 
tion, 30 to 45% conversion) produce the diphenyl-ketene complexes. 
Their physical and spectroscopic data are in agreement with those of 
the compounds obtained by d displacement from the tetrahy- 
drofuran complexes (ota CoLR)M CO),THF(R=H,CHs) with 
diphenylketene--their identity was confirmed by x-ray structure anal- 
ysis. The carbonylation products can be hydrogenated under —_ 
pressure to diphenylacetaldehyde and 2 "2-diphenylethanol while 
starting complexes (1) are not attacked by hydrogen below their 
decomposition “a, cen The carbonylation of carbenes can 
therefore success’ compete with reductive displacement of the 
carbene ligand from the metal. 1 drawing. 


32756 Procedure and device for the synthesis of methanol in pipe- 
shaped furnaces. Herbert, W.; Marcks, R.; Liebgott, H. (to Metall — 
sellschaft A.G., Frankfurt am Main (Germany, F.R.); Deutsc'! 
Patentamt, Muenchen agrag oy Btien F.R.)). German(FRG) Patent 
2,123,950/C/. 12 Jun 1975. 5p. (in German 

A method is described for the synthesis of methanol from 
hydrogen and synthesis gas containing carbon oxides, at temperature 
of 230 to 280°C and pressures of 10 to 200 atm, especially 20 to 80 
atm, suitably 40 to 60, over a ice & contact masses. These 
masses are arranged in form in contact pipes which are 
flowed around by callie ressurized water. The invention deals 
with a generally valid in ‘or the dimensions of a tube reactor for 
synthesis at 230 to 280°C (in the coolant or on the outer wall of the 
catalyst pipe) and at 10 to 200 atm, preferably at 20 to 80 atm, 
whereby the law includes three equations for the mass flow density, 
pipe length and one for the inner diameter of the catalyst pipe. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 32901, 32906, 32909, 32910 


32757 (COO—5007-1) Technology and economics of conversion 
of cellulose (wood) and corn starch to 

report. Wolnak, B. (Wolnak (Bernard) and Associates, See ete a 
(USA)). Aug 1978. Contract ET-78-X-02-5007. 253p. Dep. 

PC Al2/MF AOl. 

The present status of the technology and economics for the 
production of glucose, alcohol, and yeast from cellulose (wood), 
corn starch, and molasses is analyzed. The basic processes for 
producing glucose and the factors affecting the economics of its 
a are reviewed. The costs of producing ethanol and yeast 

‘om the glucose are derived. Market availability of glucose, ethanol, 
and yeast is surveyed. (JSR) 


INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 32905, 33007 


PREPARATION 


REFER ALSO TO CITATION(S) 32731 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 33797, 34034, 34082, 34090, 
34092, 34560 


32758 (NBSIR—78-1494) Test procedures for the determination 
of the gross calorific value of refuse and refuse-derived-fuels by 
oxygen bomb calorimetry. of the 1977 fiscal year results. 
Kirklin, D.R.; Mitchell, D.J.; Cohen, J.; Domalski, E.S.; 
Abramowitz, Ss. (National Bureau of Standards, Washington, DC 
(USA)). Dec 1978. Contract EA-77-A-01-6010-026. 34p. Dep. NTIS, 
PC A03/MF AOl1. 

Gross calorific values have been determined for refuse-de- 
rived-fuels (RDF) from two manufacturers, Teledyne National and 
Combustion Equipment Associates. Test procedures used are modifi- 
cations of those used for coal and coke. The calorific values (mois- 
ture- and ash-free basis) obtained for Teledyne National RDF 
from 24.51 to 25.20 MJ kg™! (10,539 to 10,835 Btu 1b~') wi 
standard deviation of 0.8 percent. The calorific values (moisture- and 
ash-free basis) of Combustion Equipment Associates ECO-FUEL II 
RDF range from 21.93 to 22.16 kg™' (9427 to 9528 Btu 1b~') 
with a standard deviation of 0.4 percent. Results of 23 laborato 
samples are presented at various stages of sample preparation whic 
were derived from single field samples from each of the two sources. 
Calorimetric results based on an equilibrated laboratory sampie are 
presented along with some semi-quantitative spectrochemical results. 
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The results indicate that the techniques of oxygen bomb calorimetry 
can be successfully applied to a non-homogeneous refuse stream 
after considerable processing to prepare a homogeneous refuse- 
derived-fuel (RDF). 


32759 Process for making coke from cellulosic materials and 
fuels produced therefrom. Koppelman, E. US Patent 4,129,420. 12 
Dec 1978. Filed date 7 Sep 1977. 14p. 

A process is described for converting cellulosic materials, 
including waste cellulosic materials, into a useful, low-sulfur and 
low-ash fuel by subjecting the cellulosic feed material to an autoclav- 
ing treatment at a controlled elevated temperature and controlled 
high pressure for a period of time to convert the moisture and a 
portion of the organic constituents therein to a gaseous phase and to 
effect a controlled thermal restructuring of the chemical structure 
thereof, producing a solid carbonaceous or coke-like product and a 
by-product fuel gas. It is further contemplated that the low-sulfur 
coke product can be comminuted to a desired particle size range and 
admixed with high-sulfur fuel oils, providing a blended liquid slurry 
fuel of an acceptable sulfur content. 


32760 Combustion of nitrogen-containing wastes. Boerger, G.G.; 
Huening, W.; Schweitzer, M. (Bayer A.G., Leverkusen (Germany, 
F.R.)). Chem.-Ing.-Tech.; 50: No. 6, 439-441(1978). (In German). 

A report is given on the problems of the waste materials 
aniline and nitrochlorobenzene as regards their suitability as fuel or 
additonal fuel. A pilot plant for two-stage combustion and the NOx 
content depending on the heating oil/nitrochlorobenzene ratio are 
treated. 


32761 Energy reeds and the environment. Bjoerk, S.; Graneli, W. 
(Univ of Lund, Swed). Ambio; 7: No. 4, 150-156(1978). 

The common reed (Phragmites australis) can be harvested in 
dry condition during the winter, ground into a powder, and used as a 
fuel for heating houses. One kg of dry matter will yield 5 kWh of 
energy. Technically rational harvest methods already exist. Cultiva- 
tion of wetlands would greatly increase the amount of reed available 
for energy production. A harvest of 10 tons of dry matter per ha (50 
MWh/ha/year) should be achievable. Cultivation of reed and fabri- 
cation of reed powder would yield about ten times more energy than 
would be used for soil preparation, harvesting, grinding, transporta- 
tion etc. Estimated costs for reed powder from natural reed stands 
are competitive with present consumer oil prices in Sweden. Reeds 
can be harvested in such a way that wetland ecosystems are man- 
aged without major disturbances, and cultivation of reed would 
make it possible to preserve or even increase the area of wetlands 
now threatened by extensive ditching. This would improve water 
balance, waterfowl production and wildlife management, and the 
land would become economically productive. 25 refs. 


GASEOUS WASTE FUELS 


32762 Process and device for avoiding the emission of carbon 
monoxide from converter waste gases. Hoegner, W. (to GHH Gute- 
hoffnungshuette Sterkrade A.G., Oberhausen (Germany, F.R.); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,525,427/A/. 9 Dec 1976. 10p. (In German). 

Converter gas which is not combustible at the beginning and 
end of the period of blowing because of too low CO concentration 
is, according to the invention made combustible if a combustible gas 
or gas mixture, such as coking oven gas, natural gas or stored 
converter gas which contains carbon monoxide in combustible con- 
centration, is added in a controlled fashion to converter gas contain- 
ing less than 30% by volume of carbon monoxide and less than 5% 
by volume of oxygen, and this mixture is then burnt. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 33612 


32763 (IDO—10076) Small low-head hydroelectric power. 
Krauss, O. (ed.). (Michigan State Univ., East Lansing (USA). Coll. 
of Engineering; Department of Energy, Washington, DC (USA); 
Upper Great Lakes Regional Commission (USA)). Aug 1978. Con- 
tract ET-78-S-07-1732. 495p. (CONF-7805120—). Dep. NTIS, PC 
A21/MF AOl1. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 

Small low-head hydroelectric power is an energy resource 
which is currently underutilized. Rehabilitation of abandoned hydro 
sites and generation of power at dams which were constructed for 
non-power purposes could add to the supply of electric energy. Such 
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development near the sites could also aid local economies. Multipur- 
pose use could be considered. However, a host of requirements need 
to be satisfied before candidate sites can be effectively activated. 
Major potential problems are economic and/or institutional in 
nature. These conference proceedings cover the spectrum of issues 
which surround the subject. Thirty-three papers were presented at 
the conference. A separate abstract was prepared for each paper. 
(LCL) 


32764 (IDO—10076, pp 7-24) Development of hydroelectric 
power in the Midwest. Hyde, C.K. (Wayne State Univ., Detroit, MI). 
Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The history of hydraulic power development from the time of 
the Roman mills to industrial waterwheels in England and New 
England to modern hydroelectric power plants in the USA, particu- 
larly in the US Midwest, is reviewed. (LCL) 


32765 (IDO—10076, pp 25-28) Dam inventory and dam inspec- 
tion program. Malamud, B. (Army Corps of Engineers, Detroit, MI). 


From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


Following dam failures which caused fatalities, a U.S. dam 
safety inspection program for non-federal dams was initiated in late 
1977. This program, to inspect 49,000 dams, should be completed in 
4 years, will be carried out by the U.S. Corps of Engineers, and is 
designed to encourage states to develop or strengthen their own dam 
safety programs. (LCL) 


32766 (IDO—10076, pp 45-55) National small hydro program. 
McDonald, R.J. (Department of Energy, Washington, DC). Aug 
1978. 


From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The U.S. Department of Energy Low-Head Hydro Program 
is reviewed. This program has six parts: resource assessment, engi- 
neering development, environmental and safety evaluation, informa- 
tion dissemination, coordination of institutional involvement, i.e., 
licensing, regulation, insurance, etc., and funding of feasibility stud- 
ies and demonstration projects. The goal of this program is to put 
individual dam owners in touch with engineers, equipment manufac- 
turers, and financing institutions so that small-scale hydroelectric 
power plants can be privately developed. (LCL) 


32767 (IDO—10076, pp 57-70) September 1977, Low-Head/ 
Small Hydroelectric Workshop. Klotz, L.H. (Univ. of New Hamp- 
shire, Durham). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The organization of, participants in, activities and recommen- 
dations of the September 6—9, 1977 workshop held at Durham, NH 
on “Low-Head/Small Hydroelectric Power Development” are de- 
scribed. (LCL) 


32768 (IDO—10076, pp 209-219) Hydropower program. Smith, 
G.L. (EG and G, Inc., Idaho Falls, ID). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


Observations made at low-head hydroelectric plants through- 
out Europe are related. Installations which integrated flow manage- 
ment, water transportation facilities, highway bridges as well as 
generating facilities were reviewed and examples of these installa- 
tions are described. It was concluded that the Europeans have used 
extremely competent engineering to achieve simplistic, cost effec- 
tive, multi-functional facilities which are environmentally and aes- 
thetically sound and which produce needed electric power. (LCL) 


32769 (IDO— 10076, pp 221-224) Hydro storage, river-flow regu- 
lation and coordination. Wylie, R.C. (Wisconsin Valley Improvement 
Co., Wausau). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The operation and performance of the Wisconsin Valley 
Improvement Co., owned by 4 investor-owned electric utilities and 6 
paper corporations and vested with the authority to develop and 
manage the flow and uses of the Wisconsin River, are related. This 
company operates the 21-reservoir system and 26 hydro electric 
power plants which generate 918 x 10° kWh annually. The water 
resource management activities of the company include flow regula- 
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tion, flood control, water quality improvement, recreational utiliza- 
tion as well as hydro power generation. (LCL) 


32770 (IDO—10076, pp 237-244) Small hydropower ventures: 
Wisconsin Edison Corporation. Burno, P.H. (Wisconsin Edison Co., 
Edgerton). Aug 1978. 

From Midwest regional conference; East Lansing, M{I, USA 
(23 May 1978). 


One man’s activities in acquiring and rehabilitating tw/o small, 
old dam sites in Wisconsin in order to own and operate hi: private 
business of generating hydroelectric power are related. (LCI_) 


32771 (IDO— 10076, pp 259-276) Cornell hydro plant. Bristow, 
W.T. (Harza Engineering Co., Chicago, IL). Aug 1978. 

From Midwest regional conference; East Lansing, JWI, USA 
(23 May 1978). 


The restoration of an obsolete hydro power plant built in 
Wisconsin in 1912 to a modern station which fully utilizes the 
enerating capacities and energy capabilities of the site is described. 
a new turbines operating at 36 ft head capable of a combined 
output of 30 MW were installed. The total cost of the project was 
$15 million or $500 per KW of installed capacity. This experience 
showed that restoration of obsolete hydro plants is practical, eco- 
nomically justifiable and will conserve fuels otherwise used for 
power generation. (LCL) 


32772 (IDO—10076, pp 403-404) Upper Mississippi River Basin 
Commission and small hydroelectric power. Waltcm, W. (Upper Mis- 
sissippi River Basin Commission, Twin Cities, MN). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The water resource management prograra of the Upper Mis- 
sissippi River Basin Commission is briefly desciribed. This plan will 
encourage the development of hydro plants at existing dams and at 
feasible, but currently undeveloped sites. (LCL) 


32773 Epoxy-coal hydraulic insulation for structures of the 
Nurek Hydroelectric Powerplant. Sakharov, V.I.; Segal, M.S.; 
Solov’ev, I.N.; Yazev, R.E. Gidrotekh. Stroit.; No. 3, 13-17(Mar 
1978). (In Russian). 

The design of the Nurek Powerplant exposed the base of the 
core of the dam to a head of 270 m. To avoid seepage, it was decided 
to construct an antiseepage screen. Given the tote] hydraulic insula- 
tion area required, 26,540 m?, the use of a metal screen would be 
quite expensive. It was therefore decided to use an epoxy-coal 
material consisting of a primer, varnish and enamel based on epoxy 
resins modified by the addition of coal tar, a waste product from the 
dry distillation of coal. A typical hydraulic insulation layer consists 
of a coat of primer, three or four coats of varnish and a coat of 
enamel. Glass-reinforced fabric is used with the first through third 
coats of varnish to increase crack resistance. The coating thus 
produced is found to be resistant to overbearing soil pressure of up 
to 600 t/m’, hydrostatic head of up to 300 m and constant shear 
— of up to 100 t/m* The method also saves labor and expensive 
metal. 


32774 Seepage through the concrete of the ‘apstream face of the 
UST-ILIM Hydroelectric Powerplant dam. Shau.kin, B.V.; Ivanilova, 
T.N. Gidrotekh. Stroit.; No. 3, 17-19(Mar 1978). (In Russian). 

Since the Ust-Ilim reservoir was filled in October of 1974, 
measurements have been made of the quantity of water seeping 
through cracks and seams in the upstream face of the dam. The 
measurements are conducted by intercepting the: water with a poly- 
ethylene film and draining the water into a calibrated vessel. The 
quantity of water seeping through a known area in one minute is 
measured. With seepage rates of over 40 1/min, the error is not over 
10 to 15%. At lower seepage rates, the error is still less. It has been 
found that the variation in seepage rates, the error is still less. It has 
been found that the variation in seepage retes depends on the 
temperature of the concrete of the upstream face of the dam and the 
level of water in the backwater pool. The maximum seepage occurs 
in February-March, the minimum in Septembe:-October. The seep- 
age rate in February of 1976 was 20 1/s, in Fetruary of 1977, 7 1/s, 
primarily a result of cementation of cracks ir the spring of 1976. 
Physical leaching of lime has occurred in all of the cracks studied. 


RESOURCES AND AVAILABILITY 


32775 (DOE/TIC—10017) Low head hyc.ropower: focus group 
results. (Market Facts, Inc., Washington, DC> (USA)). Aug 1978. 
Contract EV-78-C-01-6458. 32p. Dep. NTIS, PC A03/MF AOl. 

This report presents the major conclusions and findings ob- 
tained from a focus group discussion concerning low-head hydro- 
electric power generation. The information will provide DOE infor- 
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mation from which to evaluate the barriers and opportunities associ- 
ated with the successful commercialization of low head hydropower 
and to evaluate the appropriate Federal actions for promoting and 
facilitating commercialization of this technology. The primary ques- 
tions put before the discussion group participants were: is commer- 
cialization of low head hydropower feasible; what is the nature and 
extent of the market for this technology; what barriers and opportu- 
nities are critical to the commercialization of low head hydropower; 
and what actions, if any, should be taken by the Federal government 
to bring about successful commercialization of this technology. The 
opinions, attitudes, and knowledge of the participants on these issues 
are summarized. 


32776 (IDO—10076, pp 29-36) Institute of Water Resources. 
Hanchey, J.R. (Army Corps of Engineers, Ft. Belvoir, VA). Aug 
1978. 


From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


In 1977 the U.S. Corps of Engineers made a comprehensive 
study of the potential for additional hydroelectric power installations 
at existing U.S. dams, particularly at small sites. It was concluded 
that 55,000 MW of generating capacity could be achieved at all 
existing sites by upgrading or adding generating facilities. This 
includes a potential capacity of about 26,000 MW at existing non- 
hydroelectric dams, including dams with a potential of less than 5 
MW each. The methodology used to identify this potential, the 
development of a comprehensive computerized data base on all 
existing dams and the development of a manual so that owners of 
potential sites could perform feasibility studies of small-scale hydro- 
power plants are discussed. (LCL) 


32777 (IDO— 10076, pp 37-44) Water fact for hydropower. Cum- 
mins, T.R. (Geological Survey, Okemos, MI). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The dissemination of water data and the activities of the U.S. 
Geological Survey's Water Resources Division are discussed. (LCL) 


32778 (IDO—10076, pp 71-79) Ongoing study in New York 
State. Napoli, R. (Polytechnic Inst. of New York, Brooklyn). Aug 
1978. 


From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


Activities of the New York State Energy Research and 
Development Authority in identifying and inventorying dams which 
are possible sites for low-head hydro plants are described. (LCL) 


32779 (IDO— 10076, pp 81-108) Status of hydropower studies in 
New York State. Napoli, R. (Polytechnic Inst. of New York, Brook- 
lyn). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


Activities of the Center for Regional Technology of New 
York State in assessing the marketing potential of low-head hydro- 
electric power redevelopment are discussed. Dams of 50 kW poten- 
tial were inventoried. Twenty sites were examined to determine the 
institutional, financial, environmental and legal problems associated 
with hydro power generation at each type of site, and feasibility 
studies are being performed on 4 sites. (LCL) 


32780 (IDO—10076, pp 245-258) Feasibility of hydropower at 
Ohio River dams. Joering, E.A. (Ohio River Basin Commission, 
Cincinnati). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The Ohio River Basin Commission performed an analysis of 
projected energy development in the Ohio Basin and the associated 
water resources impacts of that development. This study will assist 
in developing a plan for the use of the Basin’s water and related land 
resources. The Commission concerned itself with the water needs 
and problems associated with thermal electric generation, synthetic 
fuel development, and hydroelectric generation. Each of these as- 
pects is discussed. It was concluded that the installation of hydro- 
electric power facilities at each of 15 dams on the Ohio River is 
economically worthwhile, would have little or no adverse environ- 
mental effects, and would save over a million tons of coal per year 
that would otherwise be required to generate an equivalent amount 
of power in coal burning plants. (LCL) 


32781 (PNL-RAP—32) Analysis of the tradeoff between irrigat- 
ed agriculure and hydroelectric power in the Pacific Northwest. Davis, 
A.E. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Jan 
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1979. Contract EY-76-C-06-1830. 45p. Dep. NTIS, PC A03/MF 
AO0l. 

Hydrogeneration and irrigated agriculture are major compet- 
ing users of the waters of the Columbia River and its tributaries. 
Irrigated agriculture requires the diversion of large amounts of water 
from the rivers, only part of which returns. As a result, streamflow is 
reduced and the generation potential of dams located downstream 
from points of irrigation diversion is reduced. In addition, i 
agriculture involves the direct consumption of electricity to pump 
irrigation water and to apply it to crops in the field. The purpose of 
this report is to make a baseline estimate of the impact on the 
electrical generation system in the region of the level of irrigation 
development projected for year 2020 by the states of Oregon, 
Washington, and Idaho. This baseline estimate reflects the assump- 
tion that current conditions will prevail in the future. The results, 
therefore, provide a standard against which the impacts of changes 
in current conditions can be measured. It is estimated that the 
projected development level of 11.4 million acres of irrigated agri- 
culture in Oregon, Washington, and Idaho by year 2020 would result 
in foregone hydroelectric generation potential of approximately 17.8 
million megawatt-hours (MWh) annually and direct consumption of 
electric power for Lone and application of approximately 10.3 
million MWh's annual us, a total of 28.1 million MWh’s of 
electric power generation will have to be traded off each year if 

ci” agriculture is to be conducted on the projected scale. 


32782 World's water power resources. Cotillon, J. Houille 
Blanche; 33: No. 1-2, 1-113(1978). 
‘. The author presents a comprehensive review of the literature 
on the subject followed by a description of nine bi rivers on which 
aoe schemes featuring several run-of-the-river plants “in cascade” 
ve been or are about to be completed. Ten exceptional sites are 
discussed. Statistical classification data for the largest river barrages, 
storage capacities and power plants are presented and related specifi- 
cally to large river dams. The paper considers theoretical, harnessa- 
ble and harnessed potential, and relates water power to total world 
electricity production and the latter to world energy production 
from all sources. 247 refs. 


PLANT DESIGN AND OPERATION 


32783 (AD-A—058826) Injection nozzle geometries pursuant to 
the reduction of draft tube surge in hydroelectric pump-turbines. 
Master's thesis. Seybert, T.A. (Pennsylvania State Univ., University 
Park (USA). Applied Research Lab.). 1 Jun 1978. Contract NO0017- 
73-C-1418. 94p. NTIS PC A05/MF AO1. 

A method to eliminate draft tube surge in pump-turbines is 
proposed by injecting some high energy fluid from the spiral casing 
into the draft tube counter to the direction of the swirling flow. An 
air flow facility was used to simulate the rotating flow in the draft 
tube. This thesis is the result of an investigation of the effectiveness 
of various nozzle geometries in reducing draft tube surge for given 
surging conditions. The minimum ratio of bypass flow to draft tube 
flow required to eliminate surge is determined. The results of these 
tests provide basic design criteria for selecting injection nozzle 
configuration. 


32784 (IDO—1699-1) Idaho Falls hydroelectric project. Design 
criteria, (International Engineering Co., Inc., San Francisco, CA 
(USA)). Dec 1978. Contract ET-7 a F-07-1699. 53p. Dep. NTIS, PC 
A04/MF AOl1. 

Design criteria for the basic design of all civil works a = 
ble to the Idaho Falls Hydroelectric project are presented. 
specifications —_ to hydrologic and hydraulic criteria; dams me 
dikes; materials properties; roads, walls, and buildings; mechanical 
systems for materials handling, heating—ventilation- and cooling; 
fire protection; turbine governors; and electrical equipment. (LCL) 


32785 (IDO— 1699-2) Idaho Falls Hydroelectric Project. Selec- 
tion of unit size. (International En ss Co., Inc., San Francisco, 
CA (USA)). Oct 1978. Contract ET-78-F-07- 1699. 42p. Dep. NTIS, 
PC A03/MF AOl1. 

Studies performed to select the unit size for the Idaho Falls 
Hydroelectric Project are described. The project comprises three 
separate power plants: the Upper, City, and Lower Plants. The plant 
forebays will have no storage; power operation will be on a run-of- 
river basis utilizing Snake River flows. The new generating units 
will be three identical horizontal-axis bulb turbine—generators, one 
at each plant. At the Lower Plant, the exis generating units will 
remain in service on a standby basis. At the my hans and City Plants, 
the existing equipment will be removed. 


32786 (IDO— 10076, pp 123-130) Small hydro development in 
= Keyzer, K. (BOFORS-NOHAB, New York, NY). Aug 
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l*rom Midwest regional conference; East Lansing, MI, USA 
(23 May’ 1978). 


S\veden has at least 1300 sites on which low-head hydroelec- 
tric power plants are feasible. Standard designs of hydraulic turbine 
generato‘rs are available for use in such plants. Methods for assessing 
the cost of developing specific sites are discussed. It is concluded 
that smaill-scale hydro power projects should be implemented soon 
so that equipment manufacturers will continue to produce the 
needed ¢:quipment and that utility companies should be provided 
with financial incentives for developing low-head power projects. 
(LCL) 


32787 (IDO— 10076, pp 131-137) Small hydro development in 
Norway. Moe, J.B. (BBC-SORUMSAND Verksted A/S, North 
Brunswicl:, NJ). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 19978). 


The development, design, fabrication, cost, and operation of, 
and contre] equipment for turbines for low-head hydroelectric 
o~ plants are described. These turbines, produced by the same 

orwegian company which designed and built the first Francis 
turbine for water heads exceeding 500 m, will be used in unmanned 
small-scale hydro ata plants either to restore out-of-date mini 
prob plants or to er develop Norway's hydro power potential. 


32788 (IDO— 10076, pp 139-171) Low-head hydroelectric funda- 
mentals. Mayo, H. Jr. (Aths-Chalmers Corp., York, PA). Aug 1978. 

‘From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The principles of hydraulics involved in evaluating sites for 
low-head hydro power plants and in dictating the types of equip- 
ment which can be used are discussed. Information is included on 
variability of the water supply flow, equipment sizing, intakes, 
turbine design and performance, water control devices and the 
design of electric generators. The advantages of “tube” units are 
itemized. (LCL) 


32789 (IDO—10076, pp 173-184) Straflo turbine. Moser, B. 
(Sulzer Brothers, New York. NY). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The design, >peration, advantages, sealing requirements, and 
cost of Straflo turb.nes which are usable in low-head hydroelectric 
power plants are described. These are hydraulic machines which are 
oriented horizontally in the flow direction and in which the turbine 
and generator are a single unit. The generator rotor forms a massive 
rim attached to the turbine runner periphery. Straflo units are being 
installed in low-head European power plants. (LCL) 


32790 (IDO—10076, pp 185-187) Leffel hydraulic turbines. 
Winkler, B. (James Leffel Co., Springfield, OH). Aug 1978. 

From Midwe.it regional conference; East Lansing, MI, USA 
(23 May 1978). 


The types of hydraulic turbines produced by the Leffel Co. 
which are applicable to low-head power generation are discussed 
briefly. (LCL) 


32791 (IDO— 10076, pp 189-193) Ossberger cross-flow turbines. 
Kanger, F. Aug 1978 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The Ossbergei cross-flow turbine, an impulse turbine in 
which the water passes the runner blading twice, first from the 
outside towards the center and then, after crossing the open center, 
from the inside outward, is particularly suitable for small run-of-the- 
stream operations and will operate at 70% efficiency even when the 
available water is only 15% of rated flow. Over 5000 of these simple 
machines, which contain a maximum of 3 moving parts, are in 
successful operation tk roughout the world. (LCL) 


32792 (IDO—10076, pp 201-203) Operation of an investor- 
owned hydroelectric utility. Andrae, M.O. (Consolidated Water 
Power Co., Wisconsin Rapids, WI). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The Consolidated Water Power Company operates 7 low- 
head power plants on che Wisconsin River. These plants contain 48 
generating units with several different types of turbines ranging in 
size from 400 to 7000 HP. The plants, built over the period from 
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1900 to 1963, operate on heads ranging from 17 ft to 42 ft. The 
operation of these plants is summarized. (LC) 


32793 (IDO—10076, pp 205-207) History and operation of a 
municipally owned hydro facility. Mullen, E.J. (Kaukauna Electric 
and Water Dept., WI). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The city-owned Kaukauna (Wisconsin) Electric Utility Com- 
pany operated 5 low-head hydro plants on the Fox River. These 
plants, installed between 1907 and 1948, have heads varying from 8 
1/2 to 24 ft, generate 110 x 10° kWh annually, and contain 13 
generating units ranging in size from 600 to 2400 kW. The operation 
and maintenance of this hydro system are summarized. (LCL) 


32794 (IDO—10076, pp 277-295) Canadian—St. Mary's River 
project. Leonardson, K.R.; Bristow, W.T. (Harza Engineering Co., 
Chicago, IL). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The design, economics, and current status of a plan to replace 
or upgrade the Great Lakes Power Co. Soo Plant on the St. Mary’s 
River at Sault Ste. Marie, Ontario are discussed. This low-head 
hydroelectric plant has a reliable water supply with negligible head 
variation. The 1976 cost estimates indicated development of the 
project is just barely justfiable economically, but the project will be 
constructed and equipment bids are being obtained. (LCL) 


32795 (IDO—10076, pp 297-317) Generation and interface tech- 
nology. Schooley, N.B. (Consumers Power Co., Jackson, MI). Aug 
1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The technical aspects of connecting isolated generating units, 
such as small hydro plants, into an electric power system are 
discussed. These aspects include connection costs, control problems, 
safety aspects, and contracts with the electric utility. 


32796 Investigating the asynchronous operation of the water cur- 
rent power generators of Krasnoyarsk power station with the aid of a 
mathematical model. Bol’nov, V.V.; Erusin, V.P. Arch. Ener- 
giewirtsch.; 32: No. 9, 740-743(Sep 1978). (In German). 

When running asynchronously (with an effective power near 
the rated value), modern high-power water current generators soon 
lose their asynchronous stability, and the machine is then subject to 
dangerous overload. The mathematical model presented helps to 
investigate the characteristics of stable and unstable asynchronous 
conditions of these machines with and without excitation, so that the 
dangerous ‘natural’ experiments can be dispensed with. 


32797 Parameters and losses of hydrogenerator damping systems. 
Chiricozzi, E. (Aquila Univ., Italy); Hagopian, R.; Nazarian, A. Proc. 
Inst. Electr. Eng. (London); 125: No. 9, 853- -856(Sep 1978). 

The necessity for more exact methods for calculating and 
measuring the parameters and damping system losses of highly 
utilized hydrogenerators; a more exact method for measuring the 
damping rod currents by means of Hall's generators, and for the 
design of a current measurer and the measuring circuit, and a new 
method for calculating losses in the damping system of a large 
synchronous hydrogenerator as a result of experiments carried out 
on the physical model of the synchronous machine are shown. An 
example of calculation losses is given. The losses are compared with 
the experimental data. 


32798 Diversion-type run-of-river power stations. Kelenc, H. 
(Oesterr Draukraftwerke, Klangenfurt, Austria). O.Z.E., Oesterr. Z. 
Elektrizitaetswirtsch.; 31: No. 7, 213-216(Jul 1978). (In German). 

The diversion of rivers from their natural channels is a 
method which has become common practice in the construction of 
power stations on rivers. The Rosegg power station on the River 
Drau is used as an example to demonstrate what problems arise and 
how it is possible to solve them. 


32799 Operating conditions of the Krasnoyarsk Hydroelectric 
Plant, and its part of the Angara—Yenisey grid of hydroelectric plants 
of the united power system of Siberia. Kurbatov, A.P.; Khalyapin, 
L.E. Elektr. Stn.; No. 4, 32-35(Apr 1978). (In Russian). 

An analysis is made of the rules now in force for regulation of 
reservoir resources as applied to the hydroelectric plants in the 
Angara—Yenisey cascade. In accordance with these rules (Basic 
Principles of Rules for Using the Water Resources of Hydroelectric 
Reservoirs) the dispatcher schedule of the Krasnoyarsk Hydroelec- 
tric Plant regulates the power of the plant at each instant in depen- 
dence on the reservoir level. Because of the seasonal nature of both 
hydrological and load conditions on this power grid, the electric 
generation facilities are not utilized in the economically optimum 
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way. In the warm season when economic hydroelectric power 
generation is at its peak, the load is lightest, and even the most 
economic fossil-fuel plants must be shut down. In the cold period, 
when demand is at the maximum, the hydroelectric facilities are least 
productive, and even the least economic fossil-fuel plants are heavily 
loaded. This situation could be alleviated by using the Krasnoyarsk 
Plant as a compensatory facility. The resultant improvement in the 
structure of distribution of power production would save about 
100,000 metric tons of fuel per year. It is that the 
appropriate modifications should be made in the rules for both the 
Krasnoyarsk Plant and the Sayan—Shushen Plant. 


32800 Asynchronous conditions of hydraulic generator operation 
at the Krasnoyarsk Hydroelectric Plant on the basis of a mathematical 
model, Vol'nov, V.V.; Erushin, V.P. (Novosibirsk Electrical - 
neering Inst., USSR). Elektr. Stn.; No. 4, 36-37(Apr 1978). 
Russian). 

Research done at the Krasnoyarsk Hydroelectric Plant to 
determine the optimum adjustment of the automatic regulators 
during transient processes in the power system and to determine the 
thermal stability of the damper system in asynchronous operation is 
reported. Because of the danger involved in doing studies under 
some asynchronous conditions, a combination of experimental and 
mathematical methods was used. A mathematical model is proposed 
on the basis of the complete Park—Gorev equations adapted for 
analog computer solution. This model accounts for the influence of 
the speed regulation system of the hydraulic generator and the field 
excitation system on asychronous operating conditions. A compari- 
son of theoretical and experimental oscillograms for asynchronous 
generator operation shows good agreement. 


REGULATIONS AND LICENSING 
REFER ALSO TO CITATION(S) 32808 


(IDO—10076, pp Pay sn Small low-head hydroelectric 
power: history and at Alpena Power Company. Bowen, J.E. 
(Alpena Power Co., MI). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The history and performance of the Alpena Power Co. in 
Alpena, Michigan which has been generating electric power in low- 
head power plants for almost 100 years are discussed. The company 
presently operates 4 small hydroelectric generating stations and 
produces 25 x 10°kWh/yr. (LCL) 


32802 (IDO— 10076, Lon 4 357-368) Redeveloping old hydroelectric 
dams in New England. Follin, J.W. Jr. (Johns Hopkins Univ., Laurel, 
MD). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


Institutional barriers which must be considered in redevelop- 
ing old low-head hydro plants are discussed. These include regula- 
tions on the sale of privately generated power, safety requirements, 
licensing, and insurance. (LCL) 


32803 (IDO—10076, pp 369-375) Licensing problems. Corso, 
R.A. (Federal Energy Regulatory Commission, Washington, DC). 
Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The problems and procedures associated with obtaining a 
Federal license for operating a low-head hydro plant are discussed. 
(LCL) 


32804 (IDO— 10076, pp 377-390) — scale hydro development 
institutional and legal ite) al Corso, R.A. (Federal Energy Regu- 
latory Commission, Washington, DC). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


Procedures to be followed in obtaining a license for small- 
scale hydroelectric power plants and the role and activities of the 
Federal Energy Regulatory Commission in authorizing all non- 
Federal projects are discussed. (LCL) 


32805 (IDO—10076, pp 399-402) State regulation and dam 
safety. —- S. (Wisconsin Dept. of Natural Resources, Madi- 
son). Aug 197 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 
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A general outline is presented of how Wisconsin regulates 
rivers Re? attempts to insure the safety of dams. (LCL) 


ECONOMICS AND MANAGEMENT 
REFER ALSO TO CITATION(S) 32794, 32795 


32806 (IDO—10076, pp 319-342) Economic models: industrial. 
Krikorian, J.S. Jr. (Univ. of Rhode Island, Kingston). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The development and uses of a computer cash flow system 
model for assessng the financial feasibility of installing low-head 
hydro plants at specific sites are discussed. This model is also useful 
for obtaining base line data, for performing optimization studies, and 
for selecting features of a power plant system that will maximize 
financial feasibility. This model takes into account site conditions, 

g requirements for dam and power conversion equipment, 
government regulatory aspects of hydro power development, utility 
Operations and power rate structure, and availability and cost of 
project financing. (LCL) 


32807 (IDO— 10076, pp 343-353) Financing. Wood, R.M. (Na- 
tional Rural Utilities Cooperative Finance Corp., Washington, DC). 
Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The financing of small-scale hydroelectric power plant pro- 
sources and cost of capital, and how to approach potential 
investors are discussed. It is concluded that the developer must 
provide investors with studies of the technical feasibility of the 
serge? ae details on the demand for the power generated and 
w it be sold to other power suppliers, and a management plan, 
all of which will contribute to the profitability of the venture. (LCL) 


32808 (PB—284530) Regional hydroelectric reclamation. Vance, 
P.R. (Mitre Corp., Bedford, MA (USA). Jan 1976. 60p. NTIS PC 
A04/MF AO1. 
Based on the favorable economic results of a previous 1975 
study conducted in Wareham, Massachusetts, the M Corpora- 
roposed a program designed to encourage the einen of 
aa abandoned hydroelectric facilities. The thrust of the program 
is to demonstrate the technical and economic feasibility of renewed 
use of the power canals and private development of ‘mini’ hydro- 
electric sites. New England's hydroelectric potential is sufficiently 
large to make a major impact in reducing its present dependence on 
oil. The use of hydroelectric power would also be useful in alleviat- 
ing some of the substantial environmental problems associated with 
fossil and nuclear generating plants, including the likelihood of 
significant economic advantages. Since the licensing, regulatory, and 
institutional constraints involved in the implementation of such a 
could be severe, recommendations are offered for the need 
to establish a regional organization that would act as an advocate for 
hydroelectric power. The need for a research and development 
program addressing the technical and operational problems that 
must be resolved in order to encourage public and private utilities to 
develop New England's unused hydroelectric capacity is also dis- 
cussed. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 32193 


32809 (IDO—10076, pp 391-398) Environmental implications in 
redevelopment of old hydroelectric dams. Waters, T.F. (University of 
Minnesota, St. Paul). Aug 1978. 

From Midwest regional conference; East Lansing, MI, USA 
(23 May 1978). 


The environmental implications of old dam renovation on 
relatively small rivers are discussed. These environmental consider- 
ations are classified into four major categories: downstream effects 
on water quality and aquatic life; reservoir-based recreation; fisheries 
management in the reservoir; and comparison of environmental 
effects between small hydroelectric facilities and large non-hydro- 
power generators of equal capacity. 


LAND USE AND AESTHETICS 


32810 (PB—283172) Cultural resource investigation: Grand 
Coulee Dam third power plant extension. Volume 1. Bryant, R.L. 
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ysts, Inc., Eu OR =. _ 1978. Contract DI-7-07- 

0800833 210p. NTIS PC A10/MF 
During October and ew throng 1977, Pro-Lysts, Inc. con- 
ducted an evaluation of the known cultural resources in an area 
which will be affected by construction and operation of the Grand 
Coulee Dam Third Powerplant Extension was conducted. Project 
personnel evaluated Pn previously recorded archeological sites in 
poe to determine their significance in local and regional history 
and prehistory. Sites which were expected to be damaged or de- 
stroyed by reservoir related operations are assigned a salvage exca- 
vation priority rating based on the site’s significance, the type and 
degree of impact anticipated at the site, and the practicality of 

excavation. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 33656, 33681, 33743 


a aga ste Solar thermal energy utiliza- 

tion: a bibliography with abstracts. Quarterly update, July—Septem- 

yo 1976. (New Mexico Univ., Albuquerque (USA). Lg | 
lication Center). Mar 1977. 142p. (TAC/ST—76-608). NTIS 
A07/MF AO. 

The bibliography contains citations on the following subjects: 
development, solar and atmosheric radiation, material properties, 
components, space heating and cooling, process heat, and power 
generation. An author index and a permuted title/subject term index 
are included. (MHR) 


32812 (NTISUB/B/024—76/004) Solar thermal energy utiliza- 

tion: a y with abstracts. Quarterly update, October—De- 

cember 1976. (New Mexico Univ., Albuquerque (USA). Dm. NTR 

we Center). Mar 1977. 130p. (TAC/ST—76-609). NTIS. 
A07/MF AOl1. 

This bibliography contains citations on the following subjects: 
development, solar and atmospheric radiation, material properties, 
components, space heating and cooling, process heat, and power 
generation. An author index and a permuted title/subject term index 
are included. (MHR) 


32813 (PB—283770) ion of solar technology to today’s 
energy needs. Volume 1. (Office of Technology Assessment (U.S. 
Congress), Washington, DC). Jun 1978. 522p. NTIS PC A22/MF 
AOl. 

This report reviews a —o of solar energy systems designed 
to produce thermal and electrical energy directly from sunlight with 
units small enough to be located on or near the buildings they are 
designed to serve. It examines the state-of-the-art technology, identi- 
fies the circumstances under which such systems could be economi- 
cally attractive, and discusses the problems encountered in integrat- 
ing these devices into existing energy generation and delivery sys- 
tems. The study also assesses the impact that widespread use of 
decentralized solar energy equipment could have on the United 
States -- its energy supplies, its ability to achieve foreign policy 
objectives, its physical environment, its levels and patterns of em- 
ployment, and the functioning of the society as a whole. 


32814 CN 8)) Technological limits for the utili- 
zation energy. Ehrenswaerd, 


G. 

emien, Stockholm a Dec 1977. 
62p. Dep. NTIS (US Sales Only), PC A04/MF AO1 

A survey of the technological limits for the utilization of solar 

energy is given. It is stated that solar energy in the long run is the 

only single, reliable and continuous energy source at disposal for 


ES. 


human being on earth. Its yearly contributions harvested by known 
and advanced technology is definitely limited, yet may be shared to 
mutual advantages by a limited number of people at an advanced 
stage of future p aol Bee The stage is definitely set for a level of 
2 billion persons sharing at best 40 x 10’ kWh/year, not more. 


32815 Solar energy update ‘77: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). vp. (CONF-770894—). $25.50. 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Sixty-one papers are included. Separate entries were prepared 
for each paper. (MHR) 


32816 Solar energy success stories: a summary of current eco- 
nomically viable applications of direct and indirect solar energy. 
Robertson, E.E. (Biomass Energy Inst., Winnipeg, Manitoba). pp 
, Pa aper 14 of Solar energy update ‘77: ada. Edmonton, 
; Univ. of Alberta (1977). 
From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 
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The great expectations for solar energy’s contribution to 
future energy needs hinge to a considerable extent upon its economic 
competitiveness with other forms of energy. There are already 
numerous examples of economically successful applications, mostly 
indirect, but also including a growing number of direct applications. 
Canada has a predominantly large proportion of the INDIRECT 
category at present but observing the enthusiastic developments here 
in DIRECT solar, it is not unreasonable to anticipate a broadly 
based increase in its proportions over the next few decades. In order 
to facilitate this, it is recommended that a catalog of economically 
successful uses be periodically updated, complete with the economic 
and technical aspects both favorable and otherwise. Such a catalog 
would prove invaluable to planners, designers, and senior energy 
decision-makers. 


32817 Alternate energy technologist. Kelly, P.E. Aignems 
Coll., Ontario). pp 3p, Paper 50 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Cniv. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The Electronics-Physics Dept. at Algonquin College of Ap- 
plied Arts and Technology in response to the growing demand for 
expertise in basic alternate energy technology offers an energy 
option to its Physics Technology Program. The course prepares 
graduates to work in research and development of solar and other 
alternate energies as well as providing people who are familiar with 
the current technology. It is expected they will be able to provide 
designers and builders the expertise necessary to apply alternate 
energy technology in both retrofit and new building applications. 
The course concentrates heavily on developing basic laboratory 
skills in a ‘hands-on’ approach as well as providing a reasonable 
theoretical background. Graduates have a strong foundation in elec- 
tronics, mathematics, and computing. 


32818 Schools, students and solar energy. Stoker, D.G.; Wismer, 
W.W.; Sandhu, H.S. (Alberta Dept. of the Environment, Edmonton, 
Canada). pp 10p, Paper 51 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The environmental education factsheet is described as a 
means of inexpensively getting much-needed information on solar 
energy into the classrooms. Some of the details concerning the 
preparation of factsheets that meet the needs of teachers are dis- 
cussed and then illustrated through the inclusion of four samples 
designed for different grade levels. Instructions are provided for 
groups or individuals wishing to initiate porgrams to prepare fact- 
sheets. 


32819 Solar energy. Geneva, Switzerland; World Meteorologi- 
cal Organization (1977). 707p. (WMO—477; CONF-7608108—). 
$26.00. 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Separate abstracts were prepared for each paper. An intro- 
duction summarizing the conclusions of the symposium and sugges- 
tions for consideration is presented in English, French, Russian, and 
Spanish. (MHR) 


32820 Solar energy applications for the arid areas. Chatel, B. pp 
219-225 of Solar energy. Geneva, Switzerland; World Meteorologi- 
cal Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

In April 1975, an Inter-Agency fact-finding mission visited 
some of the Sahelian countries to collect the facts about possible 
applications of solar energy to solve the most urgent problems of the 
drought stricken countries. The mission found that useful applica- 
tions could be developed, notably for pumping underground water 
and generating small outputs of electric power for villages. Other 
useful devices would include water heaters to replace the present 
burning of scarce wood for cooking, solar distillers, food dryers, and 
refrigeration equipment for food conservation and the cooling of 
buildings. The grinding of cereals by solar electricity would be a 
particularly useful labour-saving equipment as it would avoid hours 
of hard work for the African women, now crushing cereals manually 
with long wooden poles in mortars. The Advisory Committee on the 
Application of Science and Technology to Development has urged 
the use of non-conventional sources of energy (solar, wind and 
biological energy conversion) for many applications in developing 
countries. The United Nations Environment Programme (UNEP) i is 
now engaged in setting up two rural energy centers, one in Sri 
Lanka, one in Dakar, using simultaneously solar, wind and biogas to 
fulfill the needs of 1000 persons in villages (200 families) for cooking, 
lighting and pumping underground water. 
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32821 Solar energy potential in Malawi. Som, A.K. pp 262 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 
zation (1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 


32822 National solar program for research and development in 
Argentina, Fernandez, R.; Saravia, L.; Scheuer, W. pp 263-271 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 
zation (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Research and development in solar energy began in Argenti- 
na during 1970 and continued for some years with little co-ordina- 
tion among the few groups at work. Activity in the field consider- 
ably increased during 1974 and, at the beginning of 1975, the 
Government, through the National Commission of Geophysical 
Studies (CNEGH), started a national effort to co-ordinate work in 
this area. One and a half years later, several agreements have been 
reached among the research groups, the CNEGH, and the State 
Secretaries of Energy, of Science and Technology, and of ——s 
and Urban Development; furthermore, the Argentine Solar Ener ey 
Association has been established and at present it has over 
members, regularly issues a Bulletin and has already sponsored two 
national workshop meetings. A National Pro e for research 
and development in solar energy is being worked out to further co- 
ordinate the activities of 22 groups belonging to Universities, Insti- 
tutes, and Federal Agencies. It is meant to cover three main areas: 
(a) Conversion to Thermal Energy (applications to buildi indus- 
try and agriculture); (b) Conversion to other Forms of Energy 
(electricity, gas, etc.); (c) Related Studies (solar PP crave vv national 
solar data center, transference to industry, socio-economical 
etc.). The state-of-the-art in Argentina is briefly described with 
references to climatological conditions, social needs, and results so 
far obtained, including their regional implementation. 


32823 Utilization of solar energy in Brazil. MacDowell, A.M.A. 
pp 272-277 of Solar energy. Geneva, Switzerland; World Meteoro- 
ogical Organization (1977). 
From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 
Research on the use of solar energy in Brazil is based primar- 
ily on a processes using flat-plate collectors. Research pro- 
grams on the following are reviewed briefly: collectors, dryers, stills, 
refrigeration, heat engines, solar architecture, photovoltaic effect, 
thermomechanical conversion, storage, bioconversion, concentra- 
tors, wind energy, and solarimetry. (MHR) 


32824 Status of the CCMS and IEA solar energy activities. 
Morse, F.H. pp 292-308 of Solar energy. Geneva, Switzerland; 
World Meteorological Organization (1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

In 1973 the NATO Committee on the Challenges of Modern 
Society (CCMS) initiated a Solar Energy Pilot Study and in 1975 the 
International Energy Agency initiated the Solar Energy Research 
and Development Co-operative Program. The objective of the 
CCMS Solar Energy Pilot Study is the exchange of information on 
the solar heating and cooling systems programs and projects of each 
participating country so as to encourage the cost-effective and 
practical application of solar energy to heating and cooling in 
residential, commercial, industrial, agricultural, and public buildings. 
The key elements in this information exchange are: (1) the prepara- 
tion and distribution of special reports, prepared in an agreed format, 
on certain projects in the participating country; (2) the distribution 
of relevant and publicly available reports; and (3) the participation in 
meetings for the review of research, development and demonstration 
programs, discussions and exchange of nteunatien and ideas. The 
IEA Solar Energy Research and Development Co-operative Pro- 
gram involves additional levels of participation and is hardware- 
oriented. The objective of the IEA Solar Energy Co-operative 
Program is to reduce overall costs of solar energy systems by the 
pooling of efforts and experience, and to accelerate the large scale 
introduction of this technology in the participating countries. This 
IEA program presently includes co-operative projects in five Re- 
search and Development areas: (1) Development of solar heating, 
cooling and hot water supplying systems, (2 2 Devehiinaat of com- 
ponents for the above systems, (3) Thermal performance testing of 
solar collectors, (4) Development of an insolation instrumentation 
package and handbook, and (5) Inference of insolation parameters 
from existing meteorological records. The status of the solar energy 
activities of the CCMS and IEA is described. 


32825 Status of solar energy projects in the Federal Republic of 
Germany. Friedrich, F.J.; Klein, H. pp 342-350 of Solar 
Geneva, Switzerland; World Meteorological Organization (19 
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From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

In early 1974 the Federal Government initiated its Energy 
Research and Development Program for non-nuclear sources of 
energy aiming at both reduction of dependence on oil imports and 
the long-term security of a wide range of energy supplies. Within 
this program, solar energy research for both solar-thermal and 
photo-voltaic conversion is subsidized. In the field of solar-thermal 
conversion, a technological gap existed. Industry was first provided 
with the necessary funds to accumulate the required know-how. The 
second phase, which is now underway, is characterized by demon- 
stration projects and preparation for quantity production processes. 
In a few years, complete solar hot water systems will be economical- 
ly feasible. For the time being solar-electric conversion based on 
thermodynamic cycles is essentially cheaper than direct conversion 
pF geri cells. Small solar power stations in the 10 KW level 

ill be available in 1977. Improved production processes for silicon 
Ihoto cells, as well as alternative material combinations are under 
investigation, the aim being to achieve a substantial price reduction. 
Together with research on fuel production, these projects can pro- 
vide a significant economical impact by the end of the century. 


32826 Solar energy and limits to the energy on the earth. Fran- 
cia, G. pp 422-423 of Solar energy. Geneva, Switzerland; World 
Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The sun is the only source of energy which can be used 
without limitations, without disturbing the energy equilibrium and, 

uently without changing the temperature of the earth's sur- 
face. The conventional sources of energy increase the amount of 
energy which the earth radiates to space. The consequences that the 
production of energy on the part of man might have on the planet's 
temperature are examined. 


32827 Appropriateness and implementation of solar energy in 
rural development programmes of developing countries. Kennedy, 
W.K. pp 487-497 of Solar energy. Geneva, Switzerland; World 
Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

An evaluation of the contribution which solar energy can 
make to the rural development efforts of developing countries has 
been carried out. In particular the priorities of solar energy imple- 
mentation geared to specific objectives within rural development 
programs are outlined. The difficulties incurred are considered and 
the strategy and further development necessary to promote the 
implementation of solar energy in rural areas are specified. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 32821, 32918, 32979, 33017, 34766 


32828 (DOE/ET—0082) Insolation resource assessment pro- 
gram plan. Fiscal year 1979—Fiscal year 1981. (Department of 
Energy, Washington, DC (USA). Office of Solar, Geothermal, Elec- 
— Storage Systems). Jan 1979. 49p. Dep. NTIS, PC A03/MF 
AOl. 

The purpose of the Insolation Resource Assessment Program 
is to collect, standardize, certify, process,, and archive geophysical 
data for solar energy applications. The principal solar parameters to 
be measured are global, direct, diffuse and total radiation on an 
inclined surface. The measurement of the spectral distribution of 
solar radiation is also important to the development of several 
technologies. The aim of many of the completed, current, and 
planned projects presented in the IRAP Plan is to improve solar data 
collection methods and procedures and to refine solar radiation 
forecasting capabilities. 


32829 (LBL—7860(Vol.1)) Analysis of the California solar re- 
source. Volume 1. Executive summary. Berdahl, P.; Grether, D.; 
Martin, M.; Wahlig, M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 16p. 
Dep. NTIS, PC A02/MF AO1. 

The main points, conclusions, products, and recommendations 
of this project are outlined briefly. (MHR) 


32830 (SAND—78-7044) Deterministic Insolation Model Pro- 
gram description and user's guide. French, E.P. (Atomics Internation- 
al Div., Canoga Park, CA (USA)). Jul 1978. Contract EY-76-C-04- 
0789. 53p. Dep. NTIS, PC A04/MF AOI. 

A simple mathematical model is described for estimating the 
monthly average insolation experienced by a fixed or tracking col- 
lector. It is designed to fulfill the need for a rapid, economical 
method of assessing the availability of solar radiation as a basis for 
site selection and system performance estimation. It attempts to make 
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maximum use of predictable factors, introducing random factors 
associated with local weather in the simplest way possible. The 
method lends itself to a formulation in terms of simple mathematical 
expressions and is suitable for use by hand calculators and small 
computers. It has been implemented by a three-module program 
written for the Texas Instruments SR-52 Programmable Slide-Rule 
Calculator, as described herein. The same mathematical model has 
been incorporated into the Fortran Program STESEP. The model 
described here is intended for the rapid, approximate analysis of 
solar systems. It does not take the place of the SOLMET data base 
which provides, in a single FORTRAN compatible tape, quality 
controlled hourly insolation and meteorological data for representa- 
tive sites throughout the United States. 


32831 Sun meter. Younskevicius, R.E. (to Dept. of Energy). US 
Patent 4,110,049. 29 Aug 1978. Filed date 8 Mar 1977. 4p. 

PAT-APPL-775,493. 

A simple, inexpensive photodetector device is described for 
measuring the radiation energy of the sun impinging on the device. 
The measurement of the energy over an extended period of time is 
accomplished without moving parts or tracking mechanisms. 


32832 Estimated hourly radiation on a tilted surface for Thunder 
Bay, Ontario. Jones, R.E. Jr.; Kemp, D.D. (Lakehead Univ., Thun- 
der Bay, Ontario). pp 12p, Paper 30 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Calculation of the efficiency on a solar energy system requires 

information about the amount of radiation on a tilted surface while 
most insolation data are for a horizontal surface. An estimation is 
presented of the monthly averages for Thunder Bay of the hourly 
total radiation on surfaces tilted south at 30°, 45°, 60°, 70° and 90°. 
First, monthly averages are determined for hourly total radiation on 
a horizontal surface from data for a typical year. Then two models 
are used to estimate the radiation on a tilted surface. Model A 
assumes that the diffuse radiation comes from near the Sun and cang 
be treated the same as the direct radiation. Model B is that intro- 
duced by Liu and Jordan which assumes the diffuse radiation is 
isotropic over the sky and also considers the earth’s albedo. The 
difference between the two models is the greatest when the Sun is 
low in the sky. The net effect of this difference is slight in summer 
but becomes more severe in winter. Until data on tilted surfaces or 
better models are available, using the average of the results from the 
two models is suggested, since they represent limiting cases for the 
diffuse radiation distribution. 
32833 Simulation of hou570ly global radiation from hourly re- 
ported meteorological parameters: Canadian prairie area. Won, T.K. 
pp 23p, Paper 34 of Solar energy update '77: Canada. Edmonton, 
Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A regression technique was developed utilizing hourly global 
radiation against coincident hourly weather information. Monthly 
calculations were performed to account for seasonal variations. The 
Prairie region was initially studied because of its uniformity in 
topography and homogeneity in weather. 155,000 records from 
Edmonton, Swift Current, Winnipeg and The Pas were examined, 
from which 23,500 were extracted for verification purposes. A 
relationship between solar radiation received on a horizontal collec- 
tor at the earth’s surface and radiation incident at the top of the 
atmosphere was developed utilizing factors of attenuation due to the 
exponential coefficients of density, water vapor and dust, modifica- 
tion factors due to astronomical variables and a further attenuation 
factor due to cloud opacity. Calculated empirical coefficients were 
used with the verification file and the resulting simulated hourly 

lobal radiation compared against observed values. Correlation coef- 
icients of the order of 0.93 to 0.95 were achieved in the test 
allowing the conclusion that a reasonable degree of accuracy may be 
attained in the calculation of hourly global radiation at hourly 
reporting weather stations in the Prairie region. 


32834 Monitoring solar radiation for solar energy. Machta, L. pp 
1-35 of Solar energy. Geneva, Switzerland; World Meteorological 
Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

What is perceived to be the requirements for solar radiation 
monitoring are reviewed. An attempt is made to summarize how 
well these — may be met by the existing networks. Some 
—— are offered on what must yet be done to satisy the user’s 
needs. 


32835 Radiation regime of inclined surfaces. Kondratev, K.Y.; 
Fedorova, M.P. pp 36-61 of Solar energy. Geneva, Switzerland; 
World Meteorological Organization (1977). 
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From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

For the solution of diverse problems of solar power engineer- 
ing it is necessary to have data on the radiation regime of variously 
oriented surfaces. The problem of radiation regime of inclined sur- 
faces consists of determining fluxes of direct solar, scattered, and 
global radiation incoming to inclined surfaces, and of the assessment 
of the radiation balance (net radiation) of inclined surfaces which is 
of primary importance for the successful operation of solar power 
installations. The radiation balance components of inclined surfaces 
were determined from the radiation balance components for the 
horizontal surface by making use of the corresponding calculations 
and empirical relationships. (MHR) 


32836 Use of existing meteorological information for solar energy 
application. Dahlgren, L. (SE). pp 62-65 of Solar energy. Geneva, 
Switzerland; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Co-operative projects in the field of solar ener By research and 
development have started under the sponsorship of the International 
mes 9 Agency of the OECD. One of the projects the objective of 
which is to determine the quantitative relationship between measure- 
ments of solar radiation and other relevant meteorological param- 
eters is presented. Another objective is to develop an internationally 
uniform system of presentation of solar radiation data in order to 
facilitate the calculations for utilizing solar energy. Selected prob- 
lems related to the project mentioned are treated. 


32837 Variation of solar and terrestrial radiation with time of the 
day and time of the year as deduced from many years records. Kasten, 
F. pp 80-88 of Solar energy. Geneva, Switzerland; World Meteoro- 
logical Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

At the Meteorological Observatory Hamburg, 20 year rec- 
ords of daily sums and 10 year records of hourly sums of global solar 
radiation, sky radiation, atmospheric radiation as well as radiation 
reflected and emitted from the ground have recently been com: > 
ed. The mean daily course of the hourly sums for each month o 
year and the mean yearly course of the daily sums of these podesd a 
fluxes and of radiation quantities derived thereof, e.g., direct solar, 
direct solar net solar, net terrestrial and net total radiation, albedo, 
etc., are presented. 


32838 Solar radiation model building with data of non-uniform 
reliability and completeness. Goh, T.N.; Tan, K.J. pp 89-99 of Solar 
onan Geneva, Switzerland; World Meteorological Organization 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The application of variations of commonly used statistical 
techniques in the modelling of solar radiation data is demonstrated 
and the use of suitable indicators built up from a subset of complete 
and reliable data for the refinement of overall modelling of total 
available data is demonstrated. Such new approaches would provide 
users of the resulting models with an improved and known degree of 
accuracy in solar radiation prediction as well as in performance 
evaluation of solar energy utilization systems. The procedure is 
illustrated through the analysis and modelling of solar radiation data 
from Singapore. i pas has an equatorial type of climate, for 
which fourteen years of monthly averaged hourly (from 0600 hours 
to 1800 hours) solar radiation data is available. However, such data 
does not discern between rainy and sunny conditions. In one particu- 
lar year, a complete set of hourly data for every day of the entire 
year is available. A detailed analysis is thus made of this record. 
Pattern of occurrence and amount of radiation of rainy, cloudy, and 
sunny days are analyzed and indicators are computed for use as 
weighing factors in the overall model building. The results are 
particularly useful in tropical regions, where the climate does not 
have seasonal variations throughout the year but is subject to short- 
term changes which affect the statistical usefulness of individual data 
values. 


32839 Availability of solar energy at the Eastern Mediterranean. 
Manes, A.; Teitelman, A. PP 100-113 of Solar energy. Geneva, 
Switzerland; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The availability of solar energy at the Eastern Mediterranean 
is presented in terms of daily totals of global solar radiation actually 
measured at the station network in the area. It is shown that the 
distribution of daily global radiation deviates strongly from a normal 
pattern, especially during the summer months. Maps of the 5th, 25th, 
50th, 75th, and 95th ean her han of daily solar radiation are presented 
for the four seasons. A well pronounced longitudinal gradient is 
apparent in the coastal areas of the Eastern Mediterranean due to the 
influence of marine air enhancing cloudiness. It passes gradually to a 
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latitudinal gradient typical for continental arid and desert areas. The 
relatively higher values over mountains in the area are well 
nounced during summer and transition seasons. Extremel figh 
values of daily global radiation were recorded at the Santa 

ina area of the Sinai Peninsula. The 95th percentile for June reaches 
a value as high as 850 langleys per day. In winter the daily solar 
radiation over the mountainous regions is reduced due to 
cloudiness caused by orographic 


32840 Detailed study of solar radiation and potential photosyn- 
~~ get nage in Kenya. Obasi, G.O.P.; Rao, N.N.P. pp 114-124 
re) ener, 


. Geneva, Switzerland; World Meteorological Orga- 
nization (1977). 


From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Up to date mean monthly maps of the distribution of con 
radiation in Kenya are presented. The data used for the 
include those acquired from stations a ne with ye hoe and nd Kipp 
Pyranometers, calibrated Gunn Bellani radiation in‘ 
those derived indirectly from stations with good and ‘religble re aches 
of sunshine hours and cloudiness to Pcl, voy he: data from areas 
where the radiation network is oa maps, and a 
slightly modified technique of Monteith’s (1965) method d oft estimat- 
ing potential photosynthesis an estimate of the actual net photosyn- 
thesis over Kenya is made. The potential photosynthesis presents us 
with an estimate of the size of crop yields that can be obtained from 
a particular locality in Kenya. —— are given for the utiliza- 
tion of solar energy in Kenya both for power production and for 
= tion of crop yields and for their storage as biomass in 
orests 


32841 Radiation measurements for solar energy applications. 
Mani, A. pp 125-143 of Solar energy. Geneva, Switzerland; World 
Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The results of radiation measurements made over the tropics 
and the arid and semi-arid subtropics of the world using ground 
based and satellite borne sensors are s . It is shown that 
solar energy of the order of 7 kWh/m? is received daily at stations in 
the arid regions, with durations of sunshine exceeding 3600 hours a 
year. Diffuse radiation from even cloudless skies is not insignificant, 
being as high as one fifth that of global radiation from sun and sky. 
The temporal and spatial distribution of all components of solar 
radiation is also discussed. The various instruments and techniques in 
use for the measurements of all eters of importance such as the 
duration of bright sunshine, direct solar radiation at normal inci- 
dence and on inclined surfaces and direct, global, diffuse and reflect- 
ed solar radiation for the whole spectrum and in selected spectral 
intervals are discussed. The de of accuracy of solar radiation 
data needed in connection with the use of solar energy is also 
discussed. 


32842 So 


larimetry by satellites in the Amazon region. Albino de 
Sousa, A.W. pp 153- 161 of Solar energy. Geneva, Switzerland; 
World Meteorological Organization (1977). 


From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The Amazon Region will not be covered by the Brazilian 
Solar Network due to logistics problems in the region. Only two 
stations will be installed in Manaus and Belem in a region that 
amounts to almost half of the Brazilian territory. To have informa- 
tion about the solar energy in so important a region of the world, a 
project is being established to evaluate the resolution obtained from 
satellite pictures, visible and infrared, and to estimate the total 
incident energy over the ground. If an acceptable resolution is found 
the method will be calibrated for the region and a map will be 
prepared. The first results of the project are discussed. 


32843 Numerical computation of solar radiation a 
satellite cloud data. Hernandez, E. pp 162-170 of Solar 
Geneva, Switzerland; World Meteorological Organization (1 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Three years of satellite cloud cover data have been used to 
estimate the monthly and annual mean values of the duration and 
intensity of insolation at 117 regions of Mexico. With only the 
knowledge of the monthly and annual regional tages of cloud- 
less and partially cloudy days, an approximation was done of the 
monthly and annual mean values of the relative duration of insola- 
tion. The Fritz formulae have been used to obtain the maximum 
global radiation that can be expected in cloudless days. Both, the 
relative duration of insolation and the maximum global radiation 
values were related to interpolated values of the quasi-linear approxi- 
mation of Angstrom’s equation, as s ov  apeee by P. de Brichambaut 
and G. Lamboley. The obtained mon and annual mean values of 
the real global radiation were mapped. The corresponding isoradia- 
tion lines show contours that have a remarkable continuity with 
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those found by Bennett for the United States of America. The results 
obtained enable a study of the best place-time areas for the future 
development of solar energy applications and tend to be a contribu- 
tion to the knowledge of the solar climatology of the country. 


32844 Direct radiation data formulation from global radiation 
and other given measurements, using a computer aided method. Weyss, 
N. pp 171-181 of Solar energy. Geneva, Switzerland; World Mete- 
orological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

In the case study Solar Electricity in Austria a computer 
aided procedure was developed to integrate solar insolation data. 
This facilitated the utilization of the advantageous capabilities of 
three (3) out of twenty (20) weather stations in Austria. The three 
stations, Vienna, Salzburg and Sonnblick, register beside a Global G 
also the Diffuse sky radiation D. The hereby reported procedure is 
based on the difference G-D: if D over G is —— for a given hour, 
say 09.00 to 10.00, during a time period of n day-hours, certain G 
value is as a boundary between high values of G during sunshine 
hours s with a considerable difference G-D, and low values of global 
G-D. Only the differences G-D from the s data (hours, days) are 
valid as input measures for the sun tracking heliostats, after being 
multiplied by the cosecants of the solar altitude ~_ a. The comput- 
er — is formulated to seek the absolute readings for boun 
and cluster data in every hour in a given calculation period and 
multiply in the cluster (G-D.s.coseca). Solar altitude angle a is taken 
as a constant for a cluster calculated for given station latitude in the 
midst of each hour and in the midst of each calculation period. Tests 
were made for various years, station distances and alpine altitudes. 


32845 Solar radiation models for use in solar energy systems 
simulation. Charters, W.W.S.; Vokach-Brodsky, B.R.B. pp 182-190 
of Solar energy. Geneva, Switzerland; World Meteorological Orga- 
nization (1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A brief survey is made of the available data in Australia for 
use in solar energy systems simulation and some of the current work 
on solar radiation models is given. An estimation is made of the 
possible errors which can occur in the ——- of the predicted 
radiation on an inclined surface through the use of the currently 
available data. Emphasis is given to the need for additional extensive 


short term radiation data on which to base long term radiation 
models. 


32846 Computer procedure for accurate calculation of radiation 
data related to solar energy utilization. Dogniaux, R. pp 191-197 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 
zation (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A set of mathematical expressions is presented which directly 
yield quantities of direct, diffuse, global, and reflected components 
of solar irradiance and illuminance for clear sky conditions and for 
overcast sky. The method lends itself to programming for computer 
calculation. It takes account of the parameters of latitude, date, time, 
conditions of atmospheric turbidity and orientation and inclination of 
receiving surface. Comparisons of the predicted data with recorded 
observations have been tested at different stations in Belgium, 
France, Budapest, and Iran. They corroborate the accuracy of the 
method. (MHR) 


32847 Mathematical approximative equations for solar radiation 

incidental to a determined site. Hirschmann, J.R. pp 198-209 of Solar 

ah Geneva, Switzerland; World Meteorological Organization 
1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Continuous measurements of the incidental solar radiation and 
the re solar distillation at the Quillagua Village situated 
in the North of Chile have induced us to express its dependence on 
the days of the year as cosinal functions. Based on the daily hours of 
sun we have investigated to what degree this mathematical represen- 
tation is justified. Based on the number of hours of an astronomical 
day and the cosinal function of the daily maximum of incidental solar 
radiation a formula was worked out for the daily total radiation 
constituted by three quantities: one constant plus another constant 
multiplied by the cosinal function corresponding to the given day of 
the year plus a third constant multiplied by the square of this same 
cosinal function. Comparing the curves obtained or arrived at, based 
on the values of measurements effectively carried out, the conclusion 
was drawn that the utilization of the cosinal function as a mathemat- 
ical expression for processes of utilization of solar energy in general 
and for the variation of incidental radiation specially is appropriate. 
As a consequence of the introduction of the cosinal functions the 
conclusion was drawn that theoretically the relation between the 
solar radiation and its effect, for example, the production of distilled 
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water must be of a lineal characteristic and therefore its yield or 
output, a parabolic function which in this given case varies between 
0.3 in winter and 0.4 in summer. 


32848 Solar energy potential in mountainous terrain. Dirmhirn, 
I. pp 210-218 of Solar energy. Geneva, Switzerland; World Meteoro- 
logical Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Mountainous terrain provides a special radiation climate that 
can be of advantage for solar energy conversion. Parameters influ- 
encing the general radiative climate are determined by the meso- 
scale of the locations. The major parameters are discussed and their 
respective influence on the radiative climate demonstrated. Grid size 
for radiation networks has to be reduced in mountainous terrain, but 
general features of deviations versus planes can be derived from 
planned short term recordings at selected locations. 


32849 Brief review of the United States solar resource assessment 
program. Riches, M.R. pp 259-261 of Solar energy. Geneva, Switzer- 
land; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 


32850 Solar energy dev and implementation. Stewart, 
R.; Mohnen, V.A. pp 357-371 of Solar energy. Geneva, Switzerland; 
World Meteorological Organization (1977). 
From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 
Options for the implementation of solar energy concepts were 
repared. These included interaction with government, educational 
institutions and industry, research, > ag ogee and demonstration 
and position — on energy policy. The presentation includes 
several areas of general interest based upon past experience and 
ongoing projects. Detailed economic and systems analysis were 
perfo: for the three projects and results are presented. Commen- 
tary on instrumentation and data collection procedures is presented. 
Energy conservation options were developed in conjunction with 
solar energy for multi-family dwellings and commercial structures 
inent to the climate of New York State. Results of this econom- 
ic, technological and systems analysis are presented, including proce- 
dures for wider application of these results to other states and 
countries. 


32851 Climatologically related problems in determining the po- 
tential for solar utilization in Canada. Hay, J.E. pp 66-79 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 
zation (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Kondratev’s model for the calculation of the shortwave radi- 
ation incident on a non-horizontal surface requires data on both the 
direct and diffuse components of shortwave radiation incident on a 
horizontal surface. Here a technique is presented which makes this 
subdivision of the total shortwave flux possible and shows that the 
relevant equation is both spatially and temporally conservative. 
Kondratev’s model is then used to provide data on the amount of 
solar energy falling on slopes of a given angle and aspect. The 
analyses are performed for eight Canadian stations (distributed zon- 
ally from coast to coast and latitudinally between 43 and 54 degrees 
north). Then problems associated with the spatial and temporal 
variability of solar energy are considered. The decay in correlation 
between measuring stations as the distance separation increases is 
used to indicate the spatial sampling density required to provide an 
adequate description of the solar radiation field. The inter-annual 
variability of solar radiation is considered in light of the need to 
provide relatively stable estimates of long term character of the 
shortwave radiation climate while the variability in daily data is 
investigated in order to present a method for, and the results of an 
analysis of the a and persistency of daily solar radiation 
totals below given thresholds. Finally the difficulties associated with 
determining whether calculated solar energy totals represent eco- 
nomically viable quantities of energy are dealt with. Data on Canadi- 
an domestic heat consumption are used in an attempt to overcome 
this problem and the results are encouraging, both for the viability of 
the technique and for the potential for solar energy in southern 
Canada. 


ECONOMICS 


REFER ALSO TO CITATION(S) 32855, 32868, 32909, 32982, 
32983, 33792 


32852 (SERI/PR—52-076) Review of selected solar market stud- 
ies and techniques. Berliner, D.; Christmas, S.; Costello, D.; Fell- 
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hauer, C. (Solar Energy Research Inst., Golden, CO (USA)). Oct 
1978. Contract EG-77-C-01-4042. 58p. Dep. NTIS, PC A04/MF 
AOl. 


The preliminary results of a literature review of solar energy 
market studies in the industrial process heat, passive, solar thermal 
electric, photovoltaic, wind, and ocean thermal technologies are 
presented. Useful elements of market studies in other solar areas are 
described as well. The market research literature is reviewed in 
order to investigate techniques or approaches that may have some 
applicability in the context of solar markets. A preliminary plan is 
presented for the initiation of selected solar market studies during 
FY79. 


32853 Developing a marketing strategy for solar energy systems. 
Thomas, D.R. (Univ. of Regina, Saskatchewan, Canada). pp 4p, 
Paper 6 of Solar energy update ‘77: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The need for identifying and classifying the population into 
potential market segments prior to the commercial introduction of 
particular solar energy systems is outlined. Then, the variables of 
product, price, place (distribution), and promotion and how they 
may be organized to best meet the needs of target consumers while, 
at the same time, allowing the marketer to achieve a satisfactory 
return on his investment are discussed. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 32925, 32926, 32931, 32947, 
32958, 33682 


32854 (PNL—2784) Role of government in solar energy develop- 
ment: a view from the Northwest. Goodnight, J.A.; King, S.T. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Aug 1978. 
Contract EY-76-C-06-1830. 181p. Dep. NTIS, PC A09/MF AO1. 

Several economic feasibility studies of solar heating in the 
Northwest are described. The case for federal assistance to the solar 
industry and the consumer is developed. The solar-related activities 
undertaken by the Northwest states of Oregon, Idaho, Washington, 
and Montana are detailed. Finally, roles are addressed which munici- 
pal government may play either to encourage or to deter the 
widespread use of solar heating systems. (MHR) 


32855 Proposal of government incentive policies for solar energy 
in Canada. Kwon, O.Y.; Catania, P.J. (Univ. of Regina, Saskatch- 
ewan, Canada). pp 16p, Paper 7 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The most important variable for a widespread use of solar 
energy is annual cash outlays for home heating. At present, in the 
absence of incentives for solar energy, annual heating costs with the 
solar energy system are higher than without it. Given the fact that 
various incentives are provided for oil, an appropriate energy policy 
is to provide incentives for solar energy to the same extent. Hence, 
incentives provided for oil are analyzed and quantified. From this, it 
is found that solar energy would be cost-competitive, in the sense of 
equal annual heating costs, with oil, if government incentives equiva- 
lent to those for oil are provided for solar energy. 


32856 Legislative measures in support of increased use of solar 
energy. Feingold, A. (Univ. of Ottawa, Ontario, Canada). pp 10p, 
Paper 9 of Solar energy update ‘77: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Problems of facilitating the competition between an innova- 
tive energy system and well-established energy networks which are 
an intrinsic part not only of our economy but indeed of the present 
day structure of an industrial society are discussed. The case is made 
that substantial development of various ways of utilization of sun- 
shine as a source of power and heat is in long-term public interest. 
On this basis it is argued that legislation is required to remove the 
existing impediments and to create incentives designed to accelerate 
private and public investment in research, development, demonstra- 
tion and actual large scale manufacturing and installation of solar 
devices. Tax incentives, R and D funding, life-cycle costing, solar 
installations in government-owned buildings, right to access to sun- 
shine, and other topics properly subject to legislative intervention of 
federal, provincial (or state) and municipal levels are discussed. 
Actual examples of enactments in several states south of the border 
are examined. 
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32857 Solar home heating in Canada: towards a national ee 
Sewell, W.R.D.; Foster, H.D. (Univ. of Victoria, Canada). 1p, 
Paper 11 of Solar had update '77: Canada. Edmonton, 

Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Harnessing the sun's rays could make an important contribu- 
tion towards filling the gap between Canada’s growing ener; 
demands and her dwindling conventional sources. Sensiiege. 
however, the use of solar energy for water heating and i 
in this country has developed very slowly. At > Amt less than 
homes are heated by this means. This contrasts considerably with the 
situation in the United States, Japan, Israel and Australia. To deter- 
mine the reasons for the slow rate of diffusion in Canada the authors 
undertook a major national survey, sponsored by the federal govern- 
ment, covering various groups who in some way might —— the 
rate of adoption of solar home heating. These groups ranged from 
inventors, scientists and architects through manufacturers, 
financial institutions and government officials, to members of the 
Solar Energy Society of Canada, various environmental interest 
groups and members of the public at large. The results shed li 
the major barriers that are perceived by each group, and solutions 
that might be applied to overcome them. 


32858 Update of the federal solar heating program. Sasaki, J.R. 
(National Research Council of Canada, Ottawa). pp 6p, 13 of 
Solar energy update ‘77: Canada. Edmonton, Alberta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Work funded under the solar program in 1976—77 is re- 
viewed. The work includes the completion of a feasibility study of 
solar heating in Canada, construction of 14 solar-heated demonsira- 
tion houses, 7 research and development contracts, 4 monitoring 
contracts, and the establishment of an independent solar collector 
test facility. The current program, with a budget of $2,100,000, will 
also be described. The program will support construction of solar- 
heated multi-unit residential buildings, monitoring of solar-heated 
non-residential buildings, and additional research and development 
work. Work on durability of solar heating systems and components, 
and on large in-ground heat storage will also be undertaken. 


32859 Comparative social impact assessment of large-scale, com- 
munity-scale, and household scale solar energy technologies. Booth- 
royd, P. pp 15p, Paper 45 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

An analysis and evaluation of the social impacts of various 
scales of solar energy systems (heating, photovoltaics, wind, bio- 
mass, waves) suggest that community-scale systems provide the most 
favorable balance in promoting positive social- environmental condi- 
tions for the broadest range of types of persons, though there are 
some benefits of, and conditions appropriate to, the development of 
large scale and household scale systems. The conclusions are based 
on theoretical/deductive considerations not on the data from a 
specific empirical research project. 


32860 S.E.E.D.S. Foundation: an overview. Westbury, R.C.P. pp 
10p, Paper 53 of Solar energy update ‘77: Canada. Edmonton, 
Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The Society for Environment, Energy Development Studio 
(SEEDS) is a non-profit Foundation. Although sponsored by indus- 
try, several safeguards have been built-in to ensure it does not 
become a propaganda tool for industrial concerns. Moreover, it will 
attempt to develop an objective, educational program about environ- 
mental and energy issues for students from grades 1 to 12 inclusive. 
To accomplish this task, 12 teams of 5 educators will be selected 
from across the province. Each team will be responsible for a 
specific grade level, head teachers attended two workshops; the 
entire team a third workshop. The program will be developed 
around 4 organizing principles: ecosystems, —— and technol- 
ogy, environment and energy and future sources. Writing began in 
the summer of 1977. Completion is scheduled for August 1978. 


32861 Framework for a solar energy research and development 
policy proposed for Indonesia and its relevance to solar energy 

tion in building systems. Danusugondho, I.; Anwar, A. pp 233-251 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 

zation (1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Critical questions point to the logical direction and priorities 
to be given to solar energy development programs which are to be 
based on a broad concept of solar energy utilization. This concept 
includes the direct and indirect control of utilization and conserva- 
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tion of the total solar energy environment comprising primary and 
secondary solar energy in the natural environment as a source of 
energy and information and of physical, biological and ecological 
effects of actual and potential value to man. An initial study to apply 
this new concept and to solve some asj of the information 
problem as related to solar energy utilization in building systems is 
currently underway at the Bandung Institute of oe (ITB) 
and is described briefly, and the need for and availability o ific 
solar radiation and related environmental data is discussed. 


SOLAR ENERGY CONVERSION 


32862 Solar electricity. Palz, W. pp 519-538 of Solar jo. 
Geneva, Switzerland; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The two basic technologies for converting the sun's radiation 
into useful electric power are reviewed: (a) direct conversion by 
transfer of radiative energy onto the electrons of a solid and (b) 
conversion of radiation into heat and secondarily into electricity in a 
thermodynamic eae The spectrum of conversion processes is 
summarized. (MHR) 


Direct conversion of solar energy into electricity. Kettani, 
M.A. pp 539-549 of Solar energy. Geneva, Switzerland; World 
Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Direct energy conversion implies the use of a physical proc- 
ess which converts directly electromagnetic energy into electricity. 
Basically, such a process is not subject to Carnot'’s limitation and is 
potentially more efficient than indirect methods. Four main methods 
are treated: (a) Photovoltaic Conversion; (b) Photoemissive Conver- 
sion; (c) Photogalvanic Conversion; and (d) Photomagnetic Conver- 
sion. 


32864 Thermodynamics of solar energy conversion. Blaesser, G. 
622-630 of Solar energy. Geneva, Switzerland; World Meteoro- 
ogical Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A unified thermodynamical description of converting systems 
for the utilization of solar energy is given. It is shown that the free 
energy function can be written approximately as the sum of two 
terms, of which the first, the po) term, depends on the matching 
of the converter to the sun’s spectrum, while the second, the 
concentration term, contains the effects of the concentration of the 
radiation by means of mirrors, etc. Theoretical (thermodynamical) 
efficiencies for some typical systems are derived within the frame of 
this general formalism and discussed as examples. 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 32929, 33027, 33798, 34147 


(COO—4094-13) 25 kilowatt photovoltaic powered irriga- 

grain drying experiment. Matlin, R.W.; Romaine, W.R.; 

Fischbach, P.E. (Massachusetts Inst. of Tech., Lexington (USA). 

Lincoln Lab.; Nebraska Univ., Lincoln (USA)). Jan 1978. Contract 

~ -4094. Sp. (CONF-780114—10). Dep. NTIS, PC A02/ 
AOl. 

From International Solar Energy Congress; New Delhi, India 
(16 Jan 1978). 

In the United States, the first step towards the realization of 
large scale agricultural systems utilizing photovoltaics was made 
during the summer of 1977 by the construction and operation of an 
experimental unit generating approximately 25 kW peak power. This 
experiment will test the application of solar energy to a variety of 
agricultural tasks, including irrigation and crop drying. During the 

summer this unit powered a 10 horsepower pump that was 
interconnected with an automatic gated pipe irrigation network and 
a reservoir of 2500 cubic meter capacity. It was designed to irrigate 
32 hectares of corn, 12 hours a day at the rate of 3.8 cubic meters a 
minute. In early October, after the end of the irrigation season, the 
power was switched to nearby corn drying bins where a forced air 
drying technique is being tested utilizing photovoltaic powered 
i ion fans. Two grain bins, each with a 3.8 kilowatt fan, have 
been set up near the solar collector to dry the crop. Electricity 
generated by the solar unit is used to power the fan for in-bin drying 
of the grain. 


32866 (COO—4094-15) Photovoltaic power system field tests. 
nore. M.D.; Matlin, R.W. (Massachusetts Inst. of Tech., Lexington 
& A). Lincoln Lab.). Jun 1978. Contract EY-76-C-02-4094. 9p. 
CONF-780619—20). Dep. NTIS, PC A02/MF AO1. 
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From IEEE acres specialists conference; Washington, 
DC, USA (5 Jun 1978). 

The existing and planned field test systems associated with 
MIT/Lincoln Laboratory's Photovoltaic Field Tests and Applica- 
tions Project are reviewed. The systems discussed are PV agricultur- 
al testing at Mead, Nebraska, which includes the existing 25 kW 
peak system as well as on-going development of very small "micro- 

igation” systems cons less than 1 kW peak; a 1.6 kW system 
installed at the Chicago Museum of Science and Industry; the 
Lincoln PV system test facility at Lexington, Massachusetts; four 
real-time endurance test sites located in the northeast; the Natural 
Bridges 100 kW PV power system; and a 20 kW PV power system 
for one AM radio station. The latter two systems are presently being 
designed. Experience gained from these projects are discussed in the 
contexts of storage, system reliability and safety, efficiency implica- 
tions, and costs for PV structural and foundation elements. 


32867 (COO—4094-16) Motor starting with PV systems. Lands- 
man, E.E. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). Jun 1978. Contract EY-76-C-02-4094. 6p. (CONF-780619— 
19). Dep. NTIS, PC A02/MF AO1. 

From IEEE eens specialists conference; Washington, 
DC, USA (5 Jun 1978). 


’ If P capdeteng power systems (PVPS) are to have significant 


et are y must be able to accommodate ac motor loads. If an 
induction motor is started at full voltage, it normally draws seven to 
nine times its full load rated kVA during the time necessary to 
accelerate from stall to full . In a small power generation 
system where the motor is the predominant load, this starting 
transient determines the size of major system components, in particu- 
lar the inverter. Additionally if there is no storage to provide system 
“stiffness”, the starting transient becomes a crucial consideration. An 
attractive solution to the above problems is to utilize a variable 
voltage/frequency motor starting scheme. The motor is started at 
low uency, and a correspondingly scaled voltage. The voltage 
and frequency are both slowly increased to the nominal running 
values. This procedure allows starting the motor with stall torques 
comparable to those obtained from across-the-line starting but with 
virtually no input power transient. 


32868 (DOE/JPL/1012—22) SAMICS: input data preparation. 
Chamberlain, R.G.; Aster, R.W. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 1 Mar 1979. Contract EX-76-A-29-1012. 35p. Dep. NTIS, 
PC A03/MF AO1. 

The Solar Array Manufacturing Industry Costing Standards 
(SAMICS) provide standard formats, data, assumptions, and proce- 
dures for estimating the price that a manufacturer would have to 
charge for the product of a specified manufacturing process se- 
quence. This document gives a line-by-line explanation of those 
standard formats which describe the economically important charac- 
teristics of the manufacturing processes and the technological struc- 
ture of the companies and the industry. 


32869 (DOE/JPL/1012—78/9) Thermal and other tests of pho- 
tovoltaic modules performed in natural sunlight. Stultz, J.W. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 31 Jul 1978. Contract EX- 
76-A-29-1012. 59p. (JPL—5101-76). Dep. NTIS, PC A04/MF AO1. 

The electrical power output of photovoltaic solar cell mod- 
ules is dependent upon the operating temperature of the cells, and 
decreases at a rate of approximately 0.5% per °C with increasing 
cell temperature. Because of this temperature sensitivity, it is impor- 
tant to understand the thermal characteristics of modules so that 
modules and their supporting structures can be designed to reduce 
cell temperature to the extent that it is cost-effective. An understand- 
ing of module operating temperature characteristics is also necessary 
to allow accurate prediction of module power output under field 
operating conditions, and to allow accurate comparison of the field 
electrical performance of different module designs. The activity 
described was conducted throughout 1977 and during the first half 
of 1978, as a part of the Engineering Area of the JPL Low-Cost 
Solar Array sa) Project. The bulk of the testing has been the 
characterization of twenty-nine modules according to their nominal 
pence cell temperature (NOCT) and the effect on NOCT of 
changes in module design, various residential roof mounting configu- 
rations, and dirt accumulation. Other tests, often performed parallel 
with the NOCT measurements, evaluted the improvement in electri- 
cal performance by cooling the modules with water and by channel- 
ing the waste heat into a phase change material (wax). Electrical 
de; tion resulting from the natural marriage of photovoltaic and 
solar water heating modules was also demonstrated. Cost effectiv- 
ness of each of these techniques are evaluated in light of the LSA 
cost goal of $0.50 per watt. 


32870 (DOE/JPL/954886—4) LSA large area silicon sheet task, 
continuous liquid feed Czochralski growth. Quarterly report No. 4, 
July—September 1978, Fiegl, G. (Siltec Corp., Menlo Park, CA 
(USA)). Sep 1978. Contract NAS-7-100-954886. 30p. Dep. NTIS, PC 
A03/MF AO1. 
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Siltec Corporation's contract with JPL is directed towards 
the design and development of equipment and processes, to demon- 
strate continuous growth of crystals by the Czochralski method, 
suitable for producing single silicon crystals for use in solar cells. 
Continuous growth is defined as the growth of 100 Kg of single 
silicon crystal, 10 cm in diameter, from one container. Siltec’s 
approach to meeting this goal is to develop a furnace with continu- 
ous liquid replenishment of the growth crucible, accomplished by a 
melt-down system and a liquid transfer mechanism, with — 
automatic feedback controls. Fabrication of all furnace parts w 
completed during the past quarter. Mechanical assembly of the 
furnace was accomplished and all electrical work completed. The 
furnace underwent final systems testing and is now ready for test 
runs. Two crystals from 15 Kg charges were grown by conventional 
CZ technique. Simulated transfer of molten silicon was performed 
using a liquid of approximately the same kinematic viscosity as that 
of molten silicon. A study was made to determine the effects of a 
stationary 7 mm O.D. quartz tube submerged into the molten silicon 
in the rotating crucible during the growth of a 2-inch diameter 
crystal. Results are reported. 


32871 (DOE/JPL/954929—1) Investigation of reliability attri- 
butes and accelerated stress factors on terr solar cells. First 
quarterly report, December 9, 1977—March 8, 1978. Lathrop, J.W.; 
Prince, J.L. (Clemson Univ., SC (USA)). 1 Apr 1978. Contract 
NAS-7-100-954929. 47p. Dep. NTIS, PC A03/MF AOI. 

A description of the stress test facility, development of stress 
testing methods and procedures, the test plan, and some preliminary 
results are included. (MHR) 


— (HCP/M50081—01) Federal photovoltaic utilization pro- 

Pianning resource document. (BDM Corp., McLean, VA 
(USA). Aug 1978. 336p. Dep. NTIS, PC A15/MF AO 1. 

The Federal Photovoltaic Utilization Program (FPUP) is a 
proposed three-year (October 1, 1978 to September 30, 1981), $98 
million program designed to assist in the accelerated commercializa- 
tion of photovoltaic electric power systems through Federal pro- 
curement and utilization of up to 30MWp of these systems. The 
Program's legislative basis is the National Energy Act (H.R.-8444, 
Sec. 766 and S-2057, Sec. 356) which is expected to be passed by 
Congress in FY78. Specific objectives for which the FPUP Program 
Plan is designed are: (1) The establishment of a Federal market for 
photovoltaic systems (establishment of agency familiarity with and 
capability in photovoltaics, and establishment of procurement poli- 
cies and procedures for photovoltaics). (2) The establishment of well 
defined, standardized photovoltaic products (systems) having wide 
spread applicability in federal markets, state and local governmental 
markets, domestic private sector markets, and foreign markets. (3) 
Contribution to the reduction in the price of photovoltaic systems. 
The intent of this study is to provide basic information required for 
the development of a workable and effective FPUP Program. As 
such, the study was designed to assess baseline conditions (i.e., 
current status of the technology and industry and resultant market 
forecasts); to identify current and potential Federal photovoltaic 
applications; to develop a preliminary program plan; and, to assess 
the costs and benefits of implementing the Program. A discussion 
document for use in familiarizing potential participants with the 
scope and structure of FPUPand in soliciting their comments on and 
involvement in the Program is presented. 


32873 (N—78-26541) Low-cost silicon solar array project envi- 
ronmental hail model for assessing risk to solar collectors, Gonzalez, 
C. (Jet Propulsion Lab., Pasadena, CA (USA)). 6 Dec 1977. Con- 
tract NAS7-100. 54p. NTIS PC A04/MF AO1. 

The probability of solar arrays being struck by hailstones of 
various sizes as a function of geographic location and service life 
was assessed. The study complements parallel studies of solar array 
sensitivity to hail damage, the final objective being an estimate of the 
most cost effective level for solar array hail protection. 


32874 (N—78-26546) An improved technique for the calibration 
of solar cells using a high altitude aircraft. Boyer, E.O. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Apr 1978. 13p. NTIS PC A02/MF AO1. 

A description of a technique for the airborne calibration of 
solar cells is given. Aircraft modifications and data supporting the 
inherent advantages of the techniques are discussed. 


32875 (N—78-26614) Specification for thermal cycling test on 
sample of NIVR solar arrays. Seeboldt, J. (Royal Netherlands Air- 
craft Factories Fokker, Schiphol-Oost. Space Div.). 20 Dec 1976. 
7p. NTIS PC A02/MF AOl. 

The thermal cyclic tests to be carried out on a sample of 
NIVR solar panel substrate is specified. In this substrate a number of 
connections between different material are present such as carbon 
fiber to resin, Al alloy honeycomb to carbon fiber composite face- 
sheet, and U-shaped edgemember to honeycomb core. The objective 
of the test is to demonstrate that this sample can survive 700 thermal 


SOLAR ENERGY 3405 


cycles between -170 C and +80 C (representative for the service life 
of the solar array) without delamination or other failures. : 


32876 (N—78-26615) Design analysis and testing of solar cell 
modules, phase 2, Final report. Rukwied, A.; Lipp, H.J.; Koch, J.; 
Buhs, R.; Reyer, H. yor ge Blektricitaets-Geselischaft AEG 
Telefunken, Frankfurt am Main (Germany, oy 1977. Contract 
ESTEC-2572/75-HP. 316p. NTIS PC A14/MF Ai 

Elasto-mechanical properties of two amet solar cell 
module structures were determined: a rigid structure made of glass 
fiber reinforced epoxy face sheets covering aluminum honeycomb 
and a flexible structure made of glass fiber reinforced Kapton. 
Properties determined in two different structure directions were 
thermal e —— coefficient, Young’s modules, fracture stress, 
bending stiffness, transverse rigidity and shear stiffness. The investi- 
gations were performed between -196 and +195C. A computer 
program for calculating interactions between the structures consid- 
ered and the solar cells was modified by adding some 
soubroutines. The behavior of the sandwich structure was 
determined for external and internal loads. Analytical results are 
supported by verification tests. 


32877 (NTIS/PS—78/1114) Silicon solar cells. Volume 2. Octo- 
ber, 1976—November, 1977 (citations from the NTIS data base). 
Report for Oct 1976—Nov 1977. Smith, M.F. (National Technical 
Information Service, Springfield, VA (USA)). Oct 1978. 191p. NTIS 
PC NO1/MF NO1. 

Studies from Government-sponsored research reports on sili- 
con crystal growth, fabrication, and production on both a large and 
small scale are cited. The costs of fabrication methods are included. 
The performance and testing of these cells, as well as encapsulating 
materials, are covered. is updated bibliography contains 187 
abstracts, none of which are new entries to previous edition.) 


32878 (NTIS/PS—78/1115) Silicon solar cells. Volume 3. De- 
cember, 1977—October, 1978 (citations from the NTIS data base). 
Report for Dec 1977—Oct 1978. Smith, M.F. (National Technical 
Information Service, Springfield, VA (USA)). Oct 1978. 212p. NTIS 
PC NO1/MF NO1. 

Citations of Government-sponsored research reports on sili- 
con solar cell growth and fabrication are presented. Processes cov- 
ered include chemical vapor deposition, the Czochralski method, 
dendritic growth, ribbon growth, epitaxial growth, and silicon sheet 
fabrication on substrates. Silicon compound synthesis, purification, 
and reduction are discussed. Casting, cutting, and shaping of silicon 
solar cells are included. Solar energy conversion and 
performance are described. Abstracts on costs and production of 
these cells are covered. (This updated bibliography contains 209 
abstracts, all of which are new entries to the previous edition.) 


32879 (NTIS/PS—78/1116) Silicon solar cells. Volume 2. 
1976—October 1978 (citations from the Index data base). 
Report for 1976—Oct 1978. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Oct 1978. 200p. NTIS PC 
NO1/MF NO1. 

Worldwide research on the development of solar energy 
conversion devices using silicon ribbons, sheets, films, crystals, and 
wafers is cited. The preparation, purity, crystal defects, and efficien- 
cy of these cells are covered. The economics of solar cell develop- 
ment is discussed. The effects of radiation and weathering on per- 
formance are included. (This updated bibliography contains 196 
abstracts, 76 of which are new entries to the previous edition.) 


32880 (SAN—1101/PA8-6) Mission analysis of photovoltaic 
solar energy systems. ly progress report, December 1, 1975— 
February 29, 1976. (Aerospace “i Los 

Energy and Transportation Div.). 1 Mar 1976. 

03-1101-008. 59p. (ATR—76(7574-07)-1). Dep. NTIS, PC A04/MF 
AOl. 

An appropriate methodology was developed for conducting 
the mainline activity of the task—a comprehensive survey of near- 
term (1976—1985) applications for photovoltaic solar energy con- 
version—and a start was made on the implementation of the method- 
ology. The main emphasis of the first quarter of effort on the task, 
however, was placed on a quick, preliminary study aimed at the 
early identificaton of several promising near-term applications that 
would make attractive demonstration projects. Four such applica- 
tions were identified: (a) impressed current corrosion protection of 
gas well casings, (b) impressed current corrosion protection of gas 
and oil pipelines, (c) railroad grade crossing signals, and (d) naviga- 
tion aid buoys. Estimates were made, in each case, of the size of the 
associated potential market for photovoltaic arrays and of the break- 
even array price (the array price at which photovoltaic solar energy 
conversion would be economically competitive with alternative 
power sources). The estimated market sizes were as high as 1.1 
MW/sub pk//yr (in the case of corrosion protection of deep gas 
wells) and break-even costs ranged from $2/W/sub pk/ to more than 
$50/W/sub pk/. A start was made on the examination of central 
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station missions for photovoltaic power plants using very high 
concentration (concentration ratio ~ 1000). Progress was made on 
the adaptation of —— simulation routines for use in evaluating 
plant formance and on the computation of the effect of air mass 
variations on the efficiency of the GaAs cells that are likely to be 
used in this mission. Also, data on the various elements of social cost 
resulting from power production were collected from a wide variety 
of sources. A comprehensive literature search was conducted and 
supplementary information was obtained through contact with inves- 
tigators who have studied the various specialized aspects of the 
overall problem. 


32881 (SAN—1101/PA8-7) Photovoltaic mission analysis. Prog- 
ress report, March 1—June 30, 1977. Leonard, S.L.; Rattin, E.J.; 
Siegel, B. (Aeros Corp., Los Angeles, CA (USA)). Jul 1977. 
Contract EY-76-C-03-1101-008. 88p. (ATR—77(7574-08)-1). Dep. 
NTIS, PC A05/MF A0O1. 

This report covers the first four months of activity in a 
project whose overall objective is to support the planning, develop- 
ment, and guidance of the ERDA National Photovoltaic Program 
by (a) identifying and evaluating those applications for terrestrial 
photovoltaic conversion of solar energy that are most likely to lead 
to significant contributions to the national energy supply, (b) identi- 
fying and evaluating appropriate strategies for stimulating the 
growth of near-term (1977—1986) and mid-term (1986—2000) pho- 
tovoltaic markets, and (c) providing technical and documentation 
support to the ERDA Photovoltaic Program Office. In the current 
project, the effort to achieve these objectives has been divided 
among four tasks: Task 1, Photovoltaic Total Energy Missions; Task 
2, Intermediate-to-Large Load Center Applications for Photovoltaic 
Electricity; Task 3, Incentive Strategies for the ERDA Photovoltaic 
Program; and Task 4, Photovoltaic Solar Energy Program Techni- 
cal and Management Support. Progress on tasks | and 2 is reported. 


32882 (SAND—78-7039) Regional conceptual design and analy- 
sis studies for residential photovoltaic systems. Volume 1. Executive 
summary. Final report. (General Electric Co., Philadelphia, PA 
(USA). Valley Forge S Center). Jan 1979. Contract EY-76-C- 
04-0789. 54p. Dep. NTIS, PC A04/MF AO1. 

Conceptual design and analyses of photovoltaic (PV) systems 
were performed for residences applicable to various regions of the 
United States during the mid-1980 time period. A wide range of 
roof-mounted array systems was studied including PV-only systems 
and combined and separate PV/thermal collection systems which 
provide heat for space conditioning and domestic hot water. The 
attractiveness of the system options were assessed in terms of per- 
formance and economic competitiveness based on hourly weather 
data for twelve designated regions of the US representing a broad 
spectrum of climatic characteristics. The study determined that if 
PV economic goals are achieved, PV-only solar energy systems for 
residential use should be emphasized because of their potential 
economic viability in all regions. On the basis of the costs and 
benefits used in the analysis, residential systems without batteries are 
preferred over systems with batteries assuming utility feedback ac- 

tance at some differential buy-back rate such as 40 to 50% of the 
sell rate. Side-by-side PV/thermal systems become more viable 
across the nation with a PV system cost to thermal system cost ratio 
of 1. The combined PV/thermal collector systems were economical- 
ly unattractive due to the projected performance and costs assumed 
in the study. As part of the study, designs were developed for a 
habitable test house and a residential testbed facility to the require- 
ments of the test program. These facilities should be considered in 
— Northwest and Southeast regions of the county in 

t order. 


32883 (UCID—18025) CU/sub X/—Cds cell formation utilizing 
reactive sputtering techniques. Technical status report, January 1, 
1977—June 30, 1978. Armantrout, G.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 10 Jan 1979. Contract W- 
7405-ENG-48. 90p. Dep. NTIS, PC A05/MF AOl1. 

The parameters governing Cu/sub x/S film formation using 
reactive sputtering techniques have been studied in detail. It has been 
found that the partial pressure of H2S is the governing parameter 
and must be carefully controlled. Substrate temperature is also 
important, and increasing substrate temperatures yield films with a 
high chalcocite content over a wider range ppH2S values. The Cu/ 
sub x/S films are reproducible and have optical and electrical 
properties similar to the better chalcocite films formed by copper ion 
exchange techniques. Cells made by Cu/sub x/S deposition onto 
—s CdS have been made with efficiencies up to 4% in 
sunlight. The interface has been shown to be epitaxial in nature with 
a reasonable value of interface recombination velocity. Analysis of 
the cells using optical and SEM EBIC techniques has identified the 
existence of an anomalous layer on the CdS surface which adversely 
affects I/sub SC/. Cells which are formed using etched CdS sub- 
strates suffer significant shorting and current collection problems. 
These sper: are shown to be caused by the CdS surface topogra- 
phy when the Cu/sub x/S is sputtered onto the surface. 
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32884 (UCID—18041(Pts.2-3)) Systematic computation of the 
performance of photovoltaic cells based on first principles: Second and 
third quarter report, June 1—September 30, 1978. Yee, J.H. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Jan 
1979. Contract W-7405-ENG-48. 57p. Dep. NTIS, PC A04/MF 
AOl. 

The optical absorption coefficient for the ternary compound 
ZnSiAsz, and the binary compounds GaAs and CdTe are theoretical- 
ly calculated, based upon the pseudopotential technique. The experi- 
mental absorption coefficiency of GaAs agrees very very well with 
the calculated absorption coefficient. Computer simulation was car- 
ried out for the heterojunction CdTe—CdS and InP—CdS and 
Schottky Barrier InP and CuO solar cells. The theoretical result for 
CdTe compares favorably with the experimental result. Detailed 
derivation of the diffusion length for the thin film material together 
with some numerical results for the diffusion length of CdTe and 
CwO are presented. Interface phenomena for the Schottky CuzO is 
also discussed. 


32885 Detection of hairline cracks in textured silicon solar cells. 
Sopori, B.L.; Keeling, M.C. (Motorola, Inc., Discrete Semiconduc- 
tor Division, Phoenix, Arizona 85008). Appl. Opt.; 18: No. 5, 605- 
606(1 Mar 1979). 

A focused laser scanner using radiation from a He—Ne laser 
(A=6328 A) has been employed to determine the widths and posi- 
tions of hairline cracks in Si solar cells. (AIP) 


32886 Modular assembly of a photovoltaic solar energy receiver. 
Graven, R.M.; Gorski, A.J.; Schertz, W.W.; Graae, J.E.A. (to Dept. 
of Energy). US Patent 4,118,249. 3 Oct 1978. Filed date 30 Aug 
1977. 4p. 

PAT-APPL-829, 122. 

There is provided a modular assembly of a solar energy 
concentrator having a photovoltaic energy receiver with passive 
cooling. Solar cell means are fixedly coupled to a radiant energy 
concentrator. Tension means bias a large area heat sink against the 
cell thereby allowing the cell to expand or contract with respect to 
the heat sink due to differential heat expansion. 


32887 Solar cells: present state and tendencies of development, 
possibilities of application. Niekisch, E.A. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Programmleitung Sonnenener- 
gie). Brennst.-Waerme-Kraft; 30: No. 9, 353-362(Sep 1978). (In 
German). 

The article gives a survey of the present state of development 
and the possibilities of application of solar cells. After some histori- 
cal remarks, the functional method of solar cells, the problems and 
the present state of development are discussed. A report follows on 
solar generators, on solar breeders, and terrestrial applications of 
solar cells, also in respect of their use in the German Federal 
Republic. The importance of the solar cell technology for export, 
too, is mentioned. 


32888 Solar panel unit. Kravitz, J.H. US Patent 4,106,952. 15 
Aug 1978. Filed date 9 Sep 1977. 8p. 
the elements of the solar panel are arranged generally in 
parallel planes that, starting from the top, include a transparent 
sheet, a plurality of converging lenses, a plurality of solar cells 
arranged in electrical series respectively aligned with the converging 
lenses, an electrically insulating support plate that together with the 
sides of the solar unit and the top sheet form a vacuum chamber for 
the lenses and solar cells to reduce heat transfer by convection and 
conduction upwardly from the solar cells, a thermopile, a heat sink 
= receiving heat from the thermopile, heat transfer fins receiving 
eat from the heat sink plate, a serpentine conduit in heat exchange 
with the heat fins, thermal insulation, and a bottom plate that is 
connected to the side walls. Two side walls contain mating cou- 
plings for each of rhe conduit, thermopile, and photoelectric cells so 
that two adjacent panels may be interconnected with such couplings 
to provide fluid connection and electrical connection between the 
adjacent panels. 


32889 Dye-sensitized Schottky barrier solar cells. Skotheim, 
T.A. (to Dept. of Energy). US Patent 4,105,470. 8 Aug 1978. Filed 
date 1 Jun 1977. 6p. 

PAT-APPL-802,399. 

A low-cost dye-sensitized Schottky barrier solar cell is de- 
scribed comprised of a substrate of semiconductor with an ohmic 
contact on one face, a sensitizing dye adsorbed onto the opposite 
face of the semiconductor, a transparent thin-film layer of a reducing 
agent over the dye, and a thin-film layer of metal over the reducing 
agent. The ohmic contact and metal layer constitute electrodes for 
connection to an external circuit and one or the other or both are 
made transparent to permit light to penetrate to the dye and be 
absorbed therein for generating electric current. The semiconductor 
material chosen to be the substrate is one having a wide bandgap and 
which therefore is transparent; the dye selected is one having a 
ground state within the bandgap of the semiconductor to generate 
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carriers in the semiconductor, and a first excited state above the 
conduction band edge of the semiconductor to readily conduct 
electrons from the dye to the semiconductor; the reducing agent 
selected is one having a ground state above the ground state of the 
sensitizer to provide a plentiful source of electrons to the dye during 
current generation and thereby enhance the generation; and the 
metal for the thin-film layer of metal is selected to have a Fermi 
level in the vicinity of or above the ground state of the reducing 
agent to thereby amply supply electrons to the reducing agent. 


32890 Low cost silicon for solar energy conversion applications. 
Schwuttke, G.H.; Ciszek, T.F.; Yang, K.H.; Kran, A. (IBM System 
Products Div., East Fishkill, NY). 1BM J. Res. Dev.; 22: No. 4, 335- 
345(Jul 1978). 

Economically viable means of producing silicon solar cells for 
the conversion of solar energy into electric power are discussed. 
Emphasis is given to the discussion of crystal growth techniques 
capable of growing single-crystal silicon ribbons directly and inex- 
pensively from molten silicon. The capillary action shaping tech- 
nique (CAST) recently developed by IBM has a good potential for 
producing low cost silicon sheets suitable for solar cells. This tech- 
nique has produced ribbon 100 mm wide and 0.3 mm thick. Prob- 
lems that CAST must overcome in order to supply material for low 
cost solar cells are discussed. Economic and technological computer- 
modeled comparisons indicate that continuously grown CAST rib- 
bons of these dimensions can meet a cost objective below $50/m? of 
sheet material. The results require that it be possible to fabricate a 
twelve-percent-effieent solar cell from CAST ribbon 100 mm wide 
and 0.3 mm thick at a polycrystalline silicon cost of $10/kg. 


32891 Growth of polycrystalline GaAs for solar cell applications. 
Blakeslee, A.E.; Vernon, S.M. (IBM Thomas J. Watson Research 
Center, Yorktown Heights, NY). JBM J. Res. Dev.; 22: No. 4, 346- 
352(Jul 1978). 

Films of polycrystalline GaAs have been grown on foreign 
substrates by the metal-organic process. The main objective was to 
produce films with as large a grain size as possible, so that high- 
efficiency photovoltaic devices may eventually be fabricated from 
such thin films/substrate structures. At 973 K the average grain size 
was less than 1 pm, and was unaffected by the choice of substrate. 
Increasing the deposition temperature to 1123 K, while maintaining 
all other conditions the same, resulted in g rains as large as 10 to 20 
um in diameter. Grain sizes as large as 10 am could be obtained by 
precoating the substrates with thin films of evaporated gold or tin. 
However, both of these methods gave films that were discontinuous. 
A two-step procedure in which the films were nucleated at 873 K 
prior to growth as 1123 K yielded continuous films with an average 
grain size of 5 ym. Schottky barrier solar cells fabricated from these 
films exhibited short-circuit current densities as high as 15.7 mA/ 
cm?, even though the highest conversion efficiency (AMO, uncoated) 
was Only 1.3 percent because of the low fill factor (0.28). 


32892 Poly-crystalline silicon with columnar structure. Authier, 
B. (Heliotronic Forschungs- und Entwicklungsgesellschaft fuer So- 
larzellen-Grundstoffe m.b.H., Burghausen (Germany, F.R.)). pp 1-17 
of Plenary lectures of the divisions Semiconductor Physics, Metal 
Physics, Low Temperature Physics, Thermodynamics and Statistical 
Physics, Low Temperature Physics, Crystallography, Magnetism of 
the German Physical Society. Treusch, J. (ed.). Braunschweig, Ger- 
many, F.R.; Vieweg (1978). 

From Spring meeting and meeting of the DPG's working 
group solid state physics and symposium on the growing of crystals 
and crystal growth: 18. discussion meeting of the AGK and annual 
meeting '78 of the DGKK; Freudenstadt, Germany, F.R. (6 - 10 Mar 
1978). 


The generation of low-cost electrical power with the aid of 
silicon solar cells necessitates among others a substantial cost reduc- 
tion of the silicon basic material required. A decisive step towards 
this aim is a recently developed method for crystallizing silicon 
which makes it possible to abandon the conventional ways of grow- 
ing single-crystals. Some variations of this new process, which 
mainly consists in directed freezing of a silicon melt (casting in 
blocks and subsequent cutting, or casting in plates), is described in 
this paper. The structure of the material is described as well as some 
properties, characteristical to its application in solar cell production, 
1.e. the columnar structure of large polycrystalline silicon slices, 
exhibiting monocrystalline arrangements of different orientations 
between the surfaces. 


32893 Solar cells based on nonsingle crystalline silicon. Fischer, 
H. (Allgemeine Elektricitaets-Gesellschaft AEG Telefunken, Heil- 
bronn (Germany, F.R.)). pp 19-32 of Plenary lectures of the divisions 
Semiconductor Physics, Metal Physics, Low Temperature Physics, 
Thermodynamics and Statistical Physics, Crystallography, Magne- 
tism of the German Physical Society. Treusch, J. (ed.). Braun- 
schweig, Germany, F.R.; Vieweg (1978). 

From Spring meeting and meeting of the DPG’s working 
group solid state physics and symposium on the growing of crystals 
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and crystal growth: 18. discussion meeting of the 
meeting '78 of the DGKK;; Freudenstadt, 
1978). 


AGK and annual 
y, F.R. (6 - 10 Mar 


The fabrication of low-cost solar cells for economic conver- 
sion of sunlight into electricity requires the use low-grade polycrys- 
talline silicon instead of the semiconductor-grade single crystal used 
at present. It has been demonstrated that the application of a 
nonsingle crystalline silicon with controlled size and structure of the 
indicidual grains lead to solar cells with an acceptable high efficien- 
cy. With a solar cell processing optimized in respect to this material 
large area solar cells of 10cm x 10cm can be realized exhibiting 

efficiencies exceeding 10%. Test structures of 2cm x 2cm area have 
been realized with an efficiency up to 14%, which is comparable to 
single crystal solar cells. 


32894 Optimization of electrical and optical characteristics of 
silicon photoelements designed for photothermal converters of concen- 
trated solar radiation. Koltun, M.M.; Gavrilova, 1.P. Geliotekhnika; 
No. 1, 3-12(1978). (in Russian). 

A study was made of means of optimizing the electrical and 
optical characteristics of silicon photoelements for operation at 
increased concentrations of solar radiation in photothermal convert- 
ers. The spreading resistance of the alloyed layer determines the 
efficiency of the silicon photoelements. Data are presented from 
studies of the influence of the thickness of this layer, the configura- 
tion of the contact grid, the transmi coatings and metal layers on 
the efficiency of the Si elements at various concentrations. Measure- 
ments indicated that 30 to 70-fold concentration the efficiency 
reaches approximately 12 ie The theoretical and experimental 
data indicate that two types of pent silicon photoelements can be 
used for photothermal units, with ordinary transmitting coating and 
with selective black and white coating. The former have higher 
electrical characteristics and the latter, better optical properties. 
Both can be used depending on the operating conditions of the 
required photoelements. 


32895 Photovoltaic power systems: the present and the future. 
Pulfrey, D.L. (Univ. of British Columbia, Vancouver). pp 16 p, 
Paper 3 of Solar energy update ‘77: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Photovoltaics is already a suitable and cost-effective means of 
providing electricity for a variety of terrestrial applications. These 
can be categorized by their small and predictable electrical loads, 
and often by their remote location or need for independent, reliable 
and unattended operation. If photovoltaic power generation is to 
progress from its present small usage to incorporation in the - 
scale systems appropriate to the s 1 ag toned of electricity at the 
tial commercial and industrial leve' technical and economic 
goals have to be attained and various institutional factors have to be 
considered. These goals and factors are discussed; potentially —- 
ising solar cell technologies are identified; the organization of a 
photovoltaic power system at the residential level is discussed and 
the likely cost of electricity from such a system is calculated. 


32896 Structure and Schottky barrier diode properties of poly- 
crystalline GaAs films grown by the close spaced vapour transport 
technique on Mo substrates. Russel, B.G.; Pulfrey, D.L. (Univ. of 
British Columbia, Canada). pp 16) P: Paper 58 of Solar energy update 
‘77: Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Polycrystalline films of cubic GaAs have been deposited on 
Mo foil substrates using the close spaced vapor transport technique. 
Crystal grains of diameter about 10 ym could be obtained and the 
films were fibrous in nature, being composed of vertical single 
crystals on a bed of smaller, stunted crystals at the GaAs—Mo 
interface. Schottky barrier diodes were fabricated on the GaAs films 
using gold as a barrier metal and this combination yielded barrier 
heights as high as 0.8 eV, n-factors in the range of 1.5 to 2.3 and high 
values of shunt resistance. The series resistance of the diodes was 
also high and this was identified as being due to the mildly rectifying 
nature of the GaAs—Mo contact. 


32897 Solar power for environmental monitoring. van Cauwen- 
berghe, R. pp 15p, Paper 59 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The operation of environmental monitoring and other systems 
in remote locations is increasing. There is a need for a simple power 
supply with minimum maintenance to operate these systems. Solar 
charging of batteries is a very attractive solution, but the amount of 
energy available has been difficult to predict. A quantitative method 
resulting in predicted cell output and optimum cell inclination is 
presented. The input to the prediction is global solar radiation which 
is the most commonly measured radiation parameter. 





3408 ENERGY RESEARCH ABSTRACTS 


32898 Performance rating of solar generators for 
terrestrial applications. Treble, F.C. 550-560 of Solar oy. 
Geneva, Switzerland; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The performance of photovoltaic solar generators is common- 
ly expressed in terms of wer. By this is meant the power 
which the generator would deliver at the nominal working voltage 
and a particular temperature when illuminated by sunlight at an 
intensity of 1000Wm~* As it stands, this terminology is imprecise, 
mainly because the output at a given intensity is significantly influ- 
enced by the spectral energy distribution of the sunlight, which 
varies with location, weather, time of year and time of day. Differ- 
ences in test procedure and equipment can also give rise to discrep- 
ancies. A need has therefore arisen for international agreement on a 
standard sun and standard procedures and equipment for perform- 
ance testing. The various options are reviewed and discussed. Rec- 
ommendations are made for an international code of practice, stipu- 
lating the use of standard solar cells calibrated by a recognized 
agency for monitoring the intensity of illumination during perform- 
ance tests and relating it to standard sunlight. The recommendations 
cover the selection and calibration of standard cells, performance 
test procedures, solar simulators, temperature control and instrumen- 
tation. 

32899 Photovoltaic conversion of concentrated solar radiation. 
Krebs, K.; Gianoli, E. pp 561-569 of Solar energy. Geneva, Switzer- 
land; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Since one of the main difficulties which prevent a large scale 
utilization of solar electricity is caused by the low energy density of 
the incident radiation, the basic problem of obtaining a low cost vs 
energy output ratio could be solved by: (1) devel it of low cost 
solar cells, (2) concentration of incident radiation, or (3) by a 
combination of (1) and (2). The application of step (1) alone is at the 
limit of our technological possibilities, thus some concentration 
might always be needed to make those additional savings necessary 
to reach the break-even point for solar electricity. In the present 
communication, conditions to make this concept viable are dis- 
cussed: (a) the quality of incident radiation, (b) the behavior of solar 
cells under high intensity with indication for possible improvements, 
and (c) the limits and possibilities of simple concentrator systems. 
For illustration some experimental results will be given. 


32900 Critical study of the photoelectric cell preparation tech- 
niques. Dixmier, J.; Rodot, M.; Barbe, M. pp 591-599 of Solar 
ash. Geneva, Switzerland; World Meteorological Organization 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A comparative study of the various techniques used in the 
pr tion of monocrystalline and polycrystalline materials for pho- 
toelectric cells is presented. Evaporation, C.V.D. Spray, electro- and 
chemical deposition techniques are reviewed and compared intro- 
ducing criteria such as thermodynamic cost, crystallographic and 
electric quality of them as prepared materials, i ial production 
ability, etc. Such a study provides guidelines for laboratories and 
industries interested in photovoltaic cells. The choice of the semi- 
conducting materials themselves is guided by a discussion of some 
specific optical and electrical properties. Selection criteria are pre- 
sented for these materials, showing that Si, Cu,S, CdTe and GaAs 
are the best candidates. The applicability of the above-mentioned 
preparation techniques to these materials is discussed. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 32749, 32750, 32757, 32922, 
33023, 34319, 34896 


energy balances in the 

production l from wood. Wayman, M.; Lora, J.H.; Gulbinas, 

E. (Toronto Univ., Ontario (Canada). Dept. of Chemical Engineer- 

ms and Aauies Chemistry). 1978. 19p. Dep. NTIS (US Sales Only), 
A02/MF AOl1. 


From Symposium on chemistry for energy; Winnipeg, 
Canada (Jun 1978). 

Experimental production of ethanol from aspen wood gave 
yeilds of 70.7% or 83.4% or theory when acid hydrolysis or enzy- 
matic hydrolysis weere used after autohydrolysis and extraction of 
— These were, respectively, 58.4 and 68.9 gallons of 95% 
- ol 


32901 (CONF-7806139—1) Material and 
of ethano 


per ton of aspen wood (dry basis). In addition 426 lb of 

with heat of combustion 11,100 Btu/lb were obtained per ton 

of wood. Gross energy recovery (ethanol + lignin) was 52.4 and 
58.0% by thee two processes, or allowing for processing energy, net 
energy recovery was 36.1 and 42.3% respectively. Multi stage 
hydrolysis was beneficial for both acid and enzymatic hydrolysis, 
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80% and over 99% of theoretical yeilds of sugar being obtained by 
the two processes. Economic estimates show a significant advantage 
in investment and os costs for the enzymatic process. Thee 
price of 95% ethanol, including a reasonable return on investment by 
this process is estimated at $1.34/gallon. This would be a good price 
for industrial ethanol, but would be quite high for gasoline use under 
prevailing circumstance. 


32902 (COO—2981-10) Anaerobic fermentation of agricultural 
residues: potential for improvement and implementation. Tenth quarter 
progress report, September 16, 1978—December 15, 1978. Jewell, 
W.J. (Cornell Univ., Ithaca, NY (USA). Dept. of Agricultural 
———?. 1979. Contract EY-76-S-02-2981. 17p. Dep. S, PC 
A02/MF AOl1. 

This is the tenth quarter progress report describing the activi- 
ties of an on-going three-year research effort to facilitate the devel- 
opment of new and/or improved technology that will result in the 
widespread implementation of anaerobic fermentation as a source of 
renewable energy for small-scale agriculture. The progress of events 
in the last three months contributing to the continued demonstration 
of the simplified reactor concept at the full-scale level in the conver- 
sion of dairy farm manure residues to methane is described. 


32903 (DOE/CS/01015—2) Increasing the biomass production 
of short rotation coppice forests. Progress report. Steinbeck, K.; 
Brown, C.L. agg Univ., Athens (USA). School of Forest 
Resources). Mar 1979. Contract EG-77-S-09-1015. 19p. Dep. NTIS, 
PC A02/MF AOl1. 

Two biomass plantations, one in the Coastal Plain, the other 
in the Piedmont province of Georgia, have been established. Pla- 
tanus occidentalis, Liquidambar styraciflua, Flnus glutinosa and Ro- 
binia pseudoacacia were planted in pure and mixed plots. Differences 
in the growth at the end of the first growing season were attributed 
mostly to weed competition in the Coastal Plain. Robinia grew 
remarkably well in the Piedmont, averaging more than 2.2 m tall in 
irrigated plots. A fungus tentatively identified as belonging to the 
genus Botryosphaeria is causing heavy Alnus mortality in the Coast- 
al Plain. Progress in the genetic improvement phase of the project 
included a collection of Platanus seedlots from throughout Georgia 
to identify promising provenances and the production of Liquidam- 
bar and Robinia plantlets in tissue culture. Differences in the calorif- 
ic content of young sprout material from nine hardwood species 
(unit oven dry weight basis) were found to be small. Other studies 
dealt with the effects of different harvesting cycles on the size and 
carbohydrate contents of sycamore rootstocks. 


32904 (HCP/M2533—01/2) Photovoltaic power systems market 
identification and analysis. Volume II (of 2 volumes). (BDM Corp., 
McLean, VA (USA)). Nov 1978. Contract EG-77-C-01-2533. 276p. 
Dep. NTIS, PC A13/MF AO1. 

The following subjects are studied: present worldwide market 
for photovoltaic power systems, potential applications of photovol- 
taic P/V power systems, an approach for generating product/market 
scenarios, product/market scenarios for P/V powered street and 
highway lighting, attic fans, power/market scenario for school 
power systems, product/market scenarios for P/V powered irriga- 
tion pumping systems, and product/market scenario for India village 
applications. (MHR) 


32905 (JPL-PUBL—78-60) Assessment of free-living nitrogen 

microorganisms for commercial nitrogen fixation. Stokes, B.O.; 
Wallace, C.J. (Jet Propulsion Lab., Pasadena, CA (USA)). 1 Aug 
1978. 152p. Jet Propulsion Lab., Pasadena, CA. 

This economic assessment indicates that ammonia production 
by Klebsiella penumoniae is not economical with present strains; and 
improving nitrogen fixation to its theoretical limits in this organism 
is not sufficient to achieve economic viability. Contamination and 
reversion of the mutant are major technical problems. This leads to 
sterilization requirements which are economically prohibitive. Am- 
monia is a low value product and has been obtained only in dilute 
solutions with biological systems. Since the value of both the hydro- 
gen produced by this organism and the methane value of the carbon 
source required greatly exceed the value of the ammonia formed, 
cuemeain Cent nitrogen) should be considered the by-product and 
attention should be focused on other products. The production of 
hydrogen by Klebsiella or other anaerobic nitrogen fixers should 
receive additional study, since the value of hydrogen produced by 
Klebsiella greatly exceeds the value of the nitrogen fixed and since 
the activity of nitrogenase offers a significant improvement in hydro- 
gen production. At observed efficiencies, the production of fixed 
nitrogen in the form of cell mass by Azotobacter is also uneconomi- 
cal and the methane value of the carbon substrate exceeds the value 
of the nitrogen fixed. Parametric studies indicate that as efficiencies 
approach the theoretical limits the economics may become competi- 
titve under the assumptions of the economic model employed. The 
use of nif-derepressed microorganisms, particularly blue—green 
algae, may have significant potential for in situ fertilization in the 
environment. Additional work is required to determine: (1) the 
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extent of in situ nitrogen fixation when nif-derepressed strains are 
added to the environment and; (2) how effective these strains are in 
increasing crop yields through the production of substances, other 
than fixed nitrogen, which may enhance plant growth. 


32906 (LBL—8658) Process development studies on the biocon- 
version of cellulose and production of ethanol. Wilke, C.R.; Blanch, 
H.W. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1978. Contract W-7405-ENG-48. 55p. Dep. NTIS, PC A04/MF 
AOl. 

Progress is reported in the following areas: raw materials and 
process evaluation, enzyme fermentation studies, ethanol fermenta- 
tion studies, hydrolysis reactor development, and utilization of hemi- 
cellulose sugars. (MHR 


32907 (NP—23278) Short notice on a grand forest: tropical land 
converting sunlight to energy. (Florestal Acesita, Belo Horizonte 
(Brazil)). [nd]. 20p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The factors that make reforestation of a large area in Brazil 
feasible are presented. The trees planted are eucalyptus destined for 
the production of charcoal for steel making in the area. (MHR) 


32908 (SERI/TR—33-067) Research overview of biological and 
chemical conversion methods and identification of key research areas 
for SERI. Final task report. Milne, T.A.; Connolly, J.S.; Inman, 
R.E.; Reed, T.B.; Seibert, M. (Solar Energy Research Inst., won 
co (USA)). Sep 1978. Contract EG-77-C-61-4042. 75p. Dep. NT 

PC A04/MF AOl1. 

A qualitative overview of the current and future research 
areas of the Biological and Chemical Conversion Branch is present- 
ed. The goals of the Branch and the general areas of Branch 
activities are mapped out: energy and petrochemical substitutes from 
biomass, thermochemical conversion, and photoconversion. Each of 
these three areas in some detail are discussed in some detail in a 
general overview. Specific parts of the three major areas which have 
been selected are discussed in the context of present Department of 
Energy sponsored research including the Fuels from Biomass and 
Office of Basic Energy Sciences programs, for initial SERI in-house 
research emphasis. Finally, the Branch research efforts planned 
through FY 79 are outlined. 


32909 (TID—29091) Mission Analysis for the Federal Fuels 
from Biomass Program. Volume II. Mission Selection, Market Pene- 
tration Modeling, and Economic Evaluation. Final report. Schooley, 
F.A.; Miller, K.A.; Meagher, P.C.; Crooks, G.; Grill, C.; Dickenson, 
R.L. (SRI International, Menlo Park, CA (USA)). Dec 1978. Con- 
tract EY-76-C-03-0115-131. 69p. Dep. NTIS, PC A04/MF AOIl. 

The market penetration model is described and the procedure 
used in selecting for analysis missions with potential for commercial- 
ization is identified. The inputs to the market penetration model are 
discussed, except for feedstock availability data. The model inputs 
include conventional fuel prices and demands and mission conver- 
sion economics. (MHR) 


32910 (TID—29093) Mission analysis for the federal fuels from 
biomass program. Volume V. 2 Biochemical conversion of biomass to 
fuels and chemicals. Jones, J.L.; Fong, W.S.; Schooley, F.A.; Dick- 
enson, R.L. (SRI International, Menlo Park, CA (USA)). Dec 1978. 
Contract EY-76-C-03-0015-131. 203p. Dep. NTIS, PC A10/MF 
AOl. 


In the analysis of the anaerobic digestion options, specific 
feedstocks, including animal manure, wheat straw, and marine algae 
(giant kelp), are considered on a case by case basis. The processes 
are described, investment and operating costs estimated, and the 
availability and reliability of the technology and environmental 
considerations briefly discussed. The analysis of the fermentation of 
biomass feedstocks to ethanol from sugars and the actual production 
of the sugars. After describing the process for fermentation of sugars 
to alcohol, estimating investment and operating costs, and comment- 
ing on the availability and reliability of the technology and environ- 
mental considerations, a number of alternative feedstocks and proc- 
esses for producing the fermentable sugar solutions are examined. 
These processes for producing the sugar solutions are examined in a 
manner comparable with that mentioned above. The feedstocks 
included in the analysis are sugar cane, wheat straw, and aquatic 
biomass. 


32911 (TID—29414) Thermophilic, anaerobic fermentation of 
beef cattle residue. Hashimoto, A.G.; Chen, Y.R.; Prior, R.L. (Sci- 
ence and Education Administration, Clay Center, NE (USA). Meat 
Animal Research Center). 1977. Contract EG-77-A-29-1058. 24p. 
Dep. NTIS, PC A02/MF AOl1. 

The research being conducted at the U.S. Meat Animal 
Research Center to convert livestock manure into methane and a 
high protein feed ingredient by thermophilic anaerobic fermentation 
is summarized. The pilot-scale fermentor is 5.7 m* with a working 
volume of 5.1 or 5.4 m* depending on the retention time. The 
fermentor was operated at 55°C; and 20, 12, 6, and 4 days’ retention 
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times at loading rates of 3.4, 5.2, 11.4, and 15 kg VS/m*/day, 
respectively. The results showed that the total solids, volatile —- 
and COD reduction decreased as the retention time decreased; the 
fixed solids and total nitrogen were not lost during fermentation; and 
the total gas and methane production rate increased as the retention 
time decreased. High protein biomass from the fermentation was 
recovered through centrifugation and by direct incorporation into 
the ration. Feeding trials using dried centrifuge cake showed that the 
digestibility of dry matter, organic matter, and nitrogen tended to 
decrease slightly as the amount of centrifuge cake in the ration 
increased. An economic assessment was performed on a h 

cal, thermophilic, anaerobic fermentation system for a 10, head 
beef feedlot. The assessment showed that the capitalized investment 
costs ranged from $85 to $131/head, and the annual costs ranged 
from $29 to $39/head/yr, depending on the type of biomass recov- 
ery system used. 


32912 Solar energy conversion by photosynthesis. 


plant Metzner, 
H. (Tuebingen Univ. (Germany, F.R.). Inst. fuer Chemische Pflan- 
zenphysiologie). pp 33-52 of Plenary lectures of the divisions Semi- 
conductor Physics, Metal Physics, Low ——— Physics, tinge 


modynamics and Statistical Physics, Crystallography, Magnetism 
the German Physical Society. Treusch, J. (ed.). Gath ang Ger- 
many, F.R.; Vieweg (1978). 

From Spring meeting and meeting of the DPG'’s working 
group solid state physics and symposium on the growing of 
and crystal growth: 18. discussion wrong tha AGK and annual 
meeting '78 of the DGKK;; Freudenstadt, y, F.R. (6 - 10 Mar 
1978). 

Green plants use solar energy to reduce carbon dioxide to 
carbohydrates. This photosynthesis process function with a high 
quantum yield. The sensitizer molecules are arranged in ‘antennae’ 
which transfer the absorbed photon energies to ‘reaction centers’. At 
this oe oo) electron “se rene place. Since donor a 
acceptor molecules are arranged on the two opposite planes of a 
membrane, this charge separation creates a strong electric field. Its 
energy can be converted to chemical energy. Concurrent with the 
CO, reduction molecular oxygen is released. The precursor of this 
Oz is not yet known. 


Chroma 


tz, - 
T.K. (Forest Service, Madison, WI). Holzforschung: 32: No. %, 106- 
108(1978). (In German). 

Fifteen lignin model compounds with a molecular weight 
range of 168 to 1076 were examined by descending column chroma- 
tography using Sephadex LH-20 with dimethylformamide as solvent. 
There was a good correlation between molecular it and elution 
volume or K/sub d/ values except for two low mo! weight 
aromatic acids. The exclusion limit of the system is approximately 
MW = 1700. 


Wood for — an interim 

harvesting experiment in South Duxbury, Vermont. Bradley, D.; 
Stevens, D. Montpelier, VT; Vermont Agency of Environmental 
Conservation (1978). 44p. (NP—23644). Vermont Dept. of Forests, 
Parks, and Recreation, Montpelier. 

The cutting, chipping, transporting, and unloading of wood at 
a hospital with a wood-fired boiler are described. The equipment 
used and the data gathered are reviewed. (MHR) 


32915 New wood age ahead for mankind. Geor; -Roegen, N. 
(Vanderbilt Univ., Nashville, TN). pp 12p, Paper | of Solar 
update '77: Canada. Edmonton, Alberta: ; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 


32916 Conversion of light into electrochemical energy by a possi- 
ble prebiotic photosynthetic system. Smith, A.E.; Antos, ntos M. (Concor- 
dia Univ., Montreal, Canada). pp 12p, r 57 of Solar 
update 17: Canada. Edmonton, Alberta; Univ. of Alberta (1 
From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 
Mixtures of — chemicals capable of converting light into 
PH differences were found during previous work on the origin of 
photosynthesis. Ammonium thiocyanate, amino acids, and an iron 
salt were subjected to ultraviolet radiation. Microspheres resulted 
and in distilled water showed pH differences when irradiated again 
with uv. This change was reversible. When potassium ferric 
and amino acids microspheres were used v ‘th visible light, pH 
differences resulted. The system shows potent: ' because the materi- 
als are simple, preparation is simple and is pos: bly another way of 
storing solar energy. 


32917 Distribution of nitrogen-fixing blue-green algae in the for- 
ests. Watanabe, A. (Seijo Univ., Tokyo, — pp 323-337 of 
Biological solar energy conversion. Mitsui, A.; Miyachi, S.; San 
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Pietro, A.; Tamura, S. (eds.). New York, NY; Academic Press, Inc. 


(1977). 
From Solar energy conversion seminar; Miami, FL, USA (15 
Nov 1976). 
B= present observations show that the nitrogen-fixing blue- 
resent even in the forests of cold northern districts 
at as my re do. Moreover, it was indicated that the algal fixers 
pd gage in er frequency of occurrence in the forests than in 
in the tropics such as Malaysia, and that they must be partici- 
pating in the improvement of the nitrogen fertility of not only the 
soils of fields but also those of forests. 
32918 Meteorological conditions and calculated solar cell out- 
puts. Mallinson, J.R.; Landsberg, P.T. pp 621 of Solar ener, 
Geneva, Switzerland; World Meteorological Organization (1977). 
From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 


32919 Quantitative evaluation of wood as a source of solar 
energy. Smith, W.E. pp 648-654 of Solar energy. Geneva, Switzer- 
land; —— Meteorological Organization (1979, 
rom UNESCO/WMO solar energy symposium; Geneva, 
outed (30 Aug 1976). 
Sources of waste and other wood are reviewed. Fi 
the U.S. are cited as examples. The place of wood in 
picture is discussed. (MHR) 


— New programs to harness energy from forests, farms. 
wa, Canada; Dept. of Energy, Mines and Resources ([nd]). 7p. 


(NP 23619) 
are reviewed briefly. The 


es from 
e energy 


biomass pro 


Canadian grams 
planned funding and information sources are mentioned. (MHR) 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 32908 


os n-type Si-based photoelectrochemical cell: new liquid junc- 

tion photocell using a nonaqueous ferricenium/ferrocene electrolyte. 
Legg, K.D.; Ellis, A.B.; Bolts, J.M.; Wrighton, M.S. (Massachusetts 
Inst. of Tech., Cambridge). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 10, 
4116-4120(Oct 1977). 

n-Type Si has been shown to serve as a stable photoanode in a 

cell for the conversion of light to electricity. The other components 
of the cells are a Pt cathode and an electrolyte consisting of an 
ethanol solution of [n-Bu,sN]ClO, with a redox couple of ferricen- 
ium/ferrocene. Data from a two-compartment cell show that ferro- 
cene is oxidized to ferricenium with 100*~ 2% current efficiency at 
the Si photoanode. Furthermore, prolonged irradiation of the Si in a 
one-compartment cell yields constant photocurrent and output char- 
acteristics. The maximum open-circuit photopotential is ~ 700 mV, 
and the short-circuit quantum yield for electron flow at low — 
intensity exceeds 0.5. Conversion of monochromatic 632.8-nm li 
to electricity with ~ 2% power efficiency at an output voltage o' 
200 mV has been sustained. These results represent a stable n- type 
Si-based photoelectrochemical cell. 48 references. 


32922 Prospects for the photochemical storage of solar energy. 
Bolton, J.R. (Univ. of Western Ontario, phe pp llp, Paper 55 
of Solar energy update ‘77: Canada. Edmonton, Kibe berta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The possibilities for the photochemical storage of solar 
energy are examined from the standpoint of maximum efficiency. 
Loss factors are considered for a general endergonic photochemical 
reaction and it is concluded that a realistic maximum solar ener y 
storage efficiency for any photochemical system is 15 to 16%. 
natural process of photochemical storage, namely photos theais, is 
analyzed and it is found that the maximum storage efficiency of 
photosynthesis is 9.5%. Kinetic and thermodynamic limitations on a 
photochemical energy storage process are identified and it is shown 
that the desirable production of ea and oxygen from water 
probably cannot be sensitized with visible light if only one photoche- 
mical step is employed. However, by analogy with the mechanism of 
photosynthesis, two photochemical reactions operating in series can 
—_ a full utilization of the photochemically,, active part of the 

. A possible scheme is described and analyzed as to its 
oe and potential difficulties. Finally some of the systems 
—, studied, where hydrogen gas is produced photochemically are 





32923 Photochemical hydrogen production through solar radi- 
principle. Broda, E. pp 631-637 of 
. Geneva, Switzerland; World Meteorological Organi- 
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m UNESCO/WMO solar energy symposium; Geneva, 
ietaeen (30 Aug 1976). 
Nuclear experts are considering a hydrogen economy where 
Hg serves as a fuel to make electricity, as a chemical reactant, as a 
metallurgical reductant and as a source of food. Now Hz could also 
be made by photolysis of water. Theoretically, a quantum of green 
_ carries enough energy for the reaction HO = He + 1/202. 
ith long-wave light, photolysis could be achieved by combination 
-s! 2 quanta. Yet attempts to photolyze water, in presence of sensitiz- 
hotocatalysts), have failed. In the last analysis, this is due to re- 
tion of the primary, highly reactive, products of the photo- 
henna reaction. A solution of the problem is to be found by the 
spatial separation of the primary products, i.e., by development of 
suitable membranes where these products, and therefore also the 
stable gases Hz and O2, come out on opposite sides. The feasibility of 
this membrane principle has been shown in Nature for 3 giga-years. 
Using membranes, Pe ecm cells (photosynthetic bacteria 
and plants) suceed in the photo-production of a reductant (in many 
cases at least ferredoxin in the reduced form) with a redox potential 
equal to that of He in neutral solution (-0.4V). The reductant can, but 
need not, be used by the cells for CO, assimilation. In man-made 
technology, the reducing ag would be diverted as Ha. Here it is 
not suggested to use or cells. Rather their operation is to 
be so that techni cally se membranes for water photolysis 
can be constructed abiotically. The scientific and practical aspects of 
large-scale photolytic He production are avant. 


32924 Investigation of semiconductor/electrolyte solar cells and 
the question of the photo assisted water decomposition. Gissler, W. pp 
638-647 of Solar energy. Geneva, Switzerland; World Meteorologi- 
cal Organization (1 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The photovoltaic effect at semiconductor/electrolyte inter- 
faces can be exploited for the construction of solar cells. Possible 
advantages and problems of such solar cells are discussed. The cells 
can work in a self regenerative mode of operation converting solar 
energy in electrical energy, and/or they can convert solar energy in 
chemical ~~ decomposing the electrolyte or compounds dis- 
solved in it. Most attractive is the photo assisted water decomposi- 
tion, the conditions for which will be discussed. To demonstrate the 
feasibility, cells with differnet semiconductor/electrolyte combina- 
tions have been constructed and tested. In spite of simple electrode 
preparation techniques and the use of polycrystalline material large 
quantum efficiencies could be obtained (85% for the cell TiO2/0.1m 
NazSO,/Pt). Losses during the charge transfer can lead to a consid- 
erable reduction of the expected ener fo efficiency. Water decompo- 
sition could not be effected even wii e band gap semiconduc- 
tors and at highlight intensities, because the obtained cell .voltages 
were smaller the water decomposition voltage. Applying to the 
solar cell the missing voltage photoassisted electrolysis could be 
performed. This process might be more effective than the self 
regenerative mode of operation. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 32880, 32895, 32904, 32935, 
32939, 33206 


32925 (DOE/ER—0021/1(Vol.1)) Preliminary environmental 
assessment for the satellite power system (SPS). Volume 1. Executive 
summary. (Department of Energy, Washington, DC (USA). Office 
of Energy Research). Oct 1978. 52p. Dep. NTIS, PC A04/MF AOI. 

A summary of the preli assessment of the environmen- 
tal impacts of a SPS is given. Microwave health and ecological 
effects, other effects on health and the environment, effects on the 
=. and effects on communications systems are summarized. 


32926 (HCP/R4024—12) Satellite power system (SPS) interna- 
tional agreements. Grove, S. (PRC Energy Analysis Co., McLean, 
VA (USA)). Oct 1978. Contract EG-77-C-01-4024. 88p. Dep. NTIS, 
PC A05/MF AO1. 
This study identifies the problems in obtaining international 
agreements on geostationary orbit availability, microwave frequency 
locations and microwave frequency standards for satellites trans- 
mitting solar power. Its findings and recommendations are based on 
aan literature, official documents and their interpretation, as 
well as on an evaluation of recent trends in the world community. 
With respect to geostationary orbit availability, applicable provisions 
of international space law, the Bogota Declaration and arguments 
ro and con are reviewed. The claims of equatorial countries are 
ound legally and scientifically untenable but a fairly substantial 
support is noted in the Legal Subcommittee of the United Nations 
Committee on the Peaceful Uses of Outer Space for equity and 
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fairness in consideration of the development of legal principles 
governing the use of geostationary orbit within the framework of the 
Outer Space Treaty. A review of International Telecommunicaion 
Union (ITU) related instruments indicates that while the first come, 
first served principle regarding the use of geostationary orbit has 
remained basically unaltered from a strictly legal point of view, the 
key issue will be how to translate what the ITU calls the efficient 
and economic use and equitable access into more specific legal and 
technical principles and rules relating to the geostationary orbit for 
what the Outer Space Treaty calls the benefit and interests of all 
countries. 


32927 (NTIS/PS—78/1108) Solar electric power generation. 
Volume 2. 1976—September, 1978 (citations from the ntis data base). 
Report for 1976—Sep 1978. Hundemann, A.S. (National Technical 
Information Service, Springfield, VA (USA)). Oct 1978. 232p. NTIS 
PC NO1/MF Nol. 
Citations of Federally-funded research are presented pertain- 
to electric power generation by both direct conversion with 
solar cells and indirect conversion using solar heat. i. areas 
cover - ipment design, site surveys, economics, and feasibility 
studies of solar power satellite systems, photovoltaic systems, solar 
total energy systems, and central receiver solar thermal power 
systems. A few abstracts deal with phase change mate: and 
thermal energy stora; age systems. Abstracts dealing with solar sea 
power generation and basic research on heliostat systems are cov- 
ered in other Published Searches; spacecraft power supply studies 
are excluded. (This updated bibliography contains 228 abstracts, 89 
of which are new entries to the previous edition.) 


32928 or IS/PS—78/1109) Solar electric power generation. 
Volume 2. 1976—September, 1978 (citations from the 

Index data a Report for 1976—Sep 1978. Hundemann, A.S. 
(National Technical Information Service, Springfield, VA (USA)). 
Oct 1978. 250p. NTIS PC NO1/MF NO1. 

A worldwide literature survey cites power generation by 
direct conversion with solar cells and indirect conversion using solar 
heat. Topic areas cover solar tower power plants, orbital solar 
energy technology, photovoltaic power generation, and solar aug- 
mentation of hydroelectric power systems. A few abstracts pertain 
to the future role that solar energy will play in production of electric 
power and general studies comparing the technical and economic 
feasibility of various methods of electric power generation. Abstracts 


dealing with solar sea Othe a generation and L agemonnd power 4 


plies are excluded. (This updated bibliography contains 246 ab- 
stracts, 70 of which are new entries to the previous edition.) 


32929 (TID—28781) Energy storage for photovoltaic conversion. 
Volume II. Utility systems. Final report. Feduska, W.; Kirschbaum, 
H.S.; Chowaniec, C.R.; Maskalick, N.J.; Maitlen, J.L.; Pittman, 
R.F.; Wolfe, M.; Wood, P.; Worrell, W.L. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Research and Development Center). 
30 Sep 1977. Contract EY-76-C-04-2744. 192p. Dep. NTIS, PC A09/ 
MF AOl. 

Westinghouse Electric Corporation has undertaken, for the 
National Science Foundation, a twelve-month study program both 
to evaluate the nature, mode of operation, and usefulness and to 
define actions, regarding technical and/or implementation problems, 
regarding battery stored energy, when applied to both single-family 
residences and utility central station systems that would use photo- 
voltaic-derived electricity in the time frame 1985 to 1995. The 
program entailed six tasks: systems analysis; component require- 
ments; conceptual design; — system evaluation and screening; 
preliminary design; and R and D requirements and utilization plan. 
This report compiles the results of the findings of all of these tasks, 
related solely to the Utility Systems portions of the program, each of 
which had previously been separately reported, as well as the overall 
conclusions of the total study. It defines two preferred battery 
systems—advanced technology lead—acid and zinc—chlorine—de- 
rived from a ranking and weighting technique evolved in screening 9 
battery system candidates. It describes how the battery systems are 
used in the utility and defines the nature of these systems (complete 
with all auxiliaries, maintenance, and safety systems) in the context 
of a 500 MWh plant size (125 MW for 4 hours). It describes the 
technical and economic aspects of using those systems and the 
nature, technical status, manner of usage, and economics of the 
interfacing power conditioning equipment. Also it relates the techni- 
cal and institutional obstacles to be overcome to ensure this usage. 
Finally this report describes courses of actions for useful dissemina- 
tion of the information compiled. 


32930 Photoelectric energy supply plant for terrestrial use. 
Mertig, D. (Allgemeine Elektricitaets-Gesellschaft AEG Telefun- 
ken, Wedel (Germany, F.R.)). Elektrotech. Z., B; 30: No. 22, 871- 
874(Oct 1978). (In German). 

This is a report on the present state and future aspects of 
energy supply plant on the basis of silicon solar cells for use in areas 
of the world blessed with abundant sunshine. The photoelectric 


SOLAR ENERGY 


effect, which forms the basis for this type of direct electricity 
eneration from solar energy, has been known since the wo 

uerel in 1839. The first ‘solar cell made of selenium 
efficiency of about 1% was described in 1883. In 1954, 
silicon solar cell with an efficiency of 5% was apy to one 
1958 onwards it was used with great success in i 
Russian satellites. The first German research satellite Azur was 
equipped with solar cells for energy supply by AEG Telefunken in 
1967. 


32931 Satellite power system (SPS) environmental impacts as- 

sessment. Livingston, F.R. (Calif Inst of Technol, JPL, Pasadena). 
241-249 of Greater Los Angeles area energy symposium. North 

eliyweod, CA; West Period Co. (1978). 

1978) From 4. energy symposium; Los Angeles, CA, USA (23 May 


(NAS Kg epg ony and eal Administration 
ASA), ice 0 ergy Ee tne sadlae pou aetna 
study of the potential utility of using large satellite 

energy sources for terrestrial needs. As a part of 

Propulsion Laboratory has been requested to nn ro an analysis of 
the Potential Impacts and Benefits arising from the implementation 
of a Satellite Power System (SPS) network. This analysis is part ~! 
the data base being developed by NASA and the Department of 


Se See eee 
with the next program phase of SPS. 9 refs. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 32862, 32926, 32927, 32928 


32932 (AED-CONF—78-212-018) Small size solar power plant 
for rural India. Berndorfer, K. (Messerschmitt-Boelkow-Blohm 
G.m.b.H., Muenchen (Germany, F.R.)). 1978. 13p. (CONF-780425— 
12). Dep. ‘NTIS (US Sales Only), PC A02/MF AO}. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

Portions of document are illegible. 

It is shown that energy supply in developing countries is 
different from that of industralized nations. Some explanations are 
given with India as an example. A discussion is given on the 
application of solar energy and on projects concerning the relization 
of solar energy plants. A survey on future programs in the field of 
solar energy conversion is given. 


(SAND—78-0951) Small Solar Thermal Power Systems 
Projects semiannual October he wg ‘Alben reg 
W.H.; Zimmerman, J.C. (eds.). (Sandia Labs. Ae ac: 
(USA)). Feb 1979. Contract EY-76-C-04-0789. 126p. Dep. S, PC 
A07/MF AO1. 

Activities of the Sandia Laboratories Small Solar Thermal 
Power Systems Projects from October 1977 to March 1978 are 
described. Highlights, descriptions of the test facilities, results of 
subsystems and module tests, market studies, systems analyses, and 
large-scale experiments status reports are summarized. 


> ay (SERI/PR—35-101) Storage systems analysis FY78 prog- 

report. Copeland, R.J. (Solar Energy Research Inst., Golden, 
CO (USA)). Oct 1978. Gamunet EG-77-C-01-4042. 21p. Dep. NTIS, 
PC A02/MF AO1. 

The development of —. thermal storage technology 
is important to the success of the Solar-Thermal Power Program. 
The ent of Energy (DOE) Solar Thermal Power S 
Branch (STP) and the Thermal and Chemical Storage 
(STOR) are developing a joint plan which will form the basis for 
developing thermal storage technology for solar thermal power 
applications. SERI, in conjunction with the National Aeronautics 
and Space Administration (NASA) Lewis Research Center (LeRC), 
has been involved in en og the plan. This report documents 
that development. SERI’s role in implementation and FY79 efforts 
are also described. 


32935 Use of solar power stations. Glatzel, F.J.; "a B. — 
isch-Westfaelisches Elektrizitaetswerk A.G., Essen 

F.R.)). Elektrizitaetswirtschaft; 77: No. 20, 693-699(Sep O78) 1978) Ge 
German). 

An important number of topics in the discussion of solar 
power stations are the possibilities of their future use. Here the 
procedures which apply in the electricity supply industry have to be 
considered. By reason of the primary energy medium which cannot 
be stored, the radiation from the sun, the universal availability of a 
solar power station is limited. After an analysis of the demand for 
electrical energy the authors explain for middle Euro conditions 
the operation of solar power stations combined with conventional 
power stations. They present the basic aspects for the evaluation of 
the power generated by solar power stations in interconnected 
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systems. As an example for the supply of a restricted system =e 
solar power station the authors compare, on the basis of the 
project near Almeria in Spain, the available energy with the possible 
demand. This article is intended at an early s to contribute to a 
realistic evaluation of the possible uses of solar power stations - 

i Z from the point of view of the consumer structure to be 
supplied. 


32936 Small power systems applications project. Ferber, R.R.; 
Marriott, A.T. (Calif Inst of Technol, JPL, Pasadena). BP vp of 
Greater Los Angeles Area energy symposium. North Hollywood, 
CA; West Period Co. (1978). 

1978) From 4. energy symposium; Los Angeles, CA, USA (23 May 
The Small Power Systems Applications (SPSA) Project has 
been established to develop and commercialize small solar thermal 
power plants. The technologies of interest to this project include all 
distributed and central receiver technologies which are potentially 
economically viable in power plant sizes of 10 MWe and less. This 
paper presents an overview of the JPL managed SPSA project and 
the technologies which are being considered for application. 


32937 Predicted performance of heliostats for ERDA’s 10 MWE 
power plant. Leary, P.; Hankins, J.D. (Sandia Lab, Numer Appl Div, 
Thee) Calif). SPIE Semin. Proc.; 121:: 98-105(1977). t INF- 


From 21. annual technical symposium of the Society of 
Photo-Optical Instrumentation; San Diego, CA, USA (22 Aug 1977). 
ERDA, through its Division of Solar Energy is —— 
funding a competitive preliminary design pro for a 10 e 
pilot power plant of the solar thermal central receiver type. The 
lant is ex to be operational in 1980 and is to be located near 
tow, CA. Sandia Laboratories in its capacity as technical man- 
ager of the project has iormed technical evaluations and compari- 
sons of the several subsystem designs supplied by the competing 
contractors. Predicted ormance parameters for the optical sub- 
systems are presented. These data were obtained by the application 


of a Monte Carlo ray trace program prepared by the authors. A 
short description of the program is included. 


32938 Design and economy of solar power plants with integrated 
thermal energy storage. Gilli, P.V.; Beckmann, G. pp 498-506 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 


zation (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

It is claimed that the new technology of the Prestressed Cast 
Iron Pressure Vessel (PCIV) has shifted the economic balance in 
favor of steam storage, because, due to the character of the PCIV 
cost function, higher pressures have become economically interest- 
ing and much larger units (of, for instance, 8000 m® at a pressure of 
60 bar) can be built. The PCIV leads to the development of new 
flowsheets for the integration of the thermal storage system into the 
plant. PCIV steam accumulators of the pressure-drop type and of the 
new py eee phe with flash evaporators are investigated. There is 
also a limited possibility for utilizing feed water storage. Cost data 
presented show that integrated steam storage by means of PCIV of 
the t considered is an attractive possibility for balancing electric 
supp! ly and demand and thus for maximum utilization of insolation in 
solar steam power plants. 


32939 Status report on the development of terrestrial solar gener- 
ators. Schmidt, E.F. pp 570-580 of Solar energy. Geneva, Switzer- 
land; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The goal of utilization of solar energy as a competitive power 
source to cover considerable portions of power demand can only be 
met if the cost expenditure for solar-electric devices is kept to a 
minimum. When designing power supply systems, the following sub- 
system areas have to be considered: development of low cost Si-base 
material; development of technologies for manufacturing solar cells 
from different new types of base material; development of low-cost 
generator modules by integrating solar cells mechanically and elec- 
trically; and development and/or stimulation of development of 
electronic power conditioning and energy storage sub-systems. Start- 
ing with a market survey for terrestrial solar generators this paper 
describes how and to what extent the aforementioned concept ad 
already been realized within development programs for terrestrial 
solar generators, sponsored by the German government since Janu- 
ary 1975. To study long-term environmental effects a solar generator 
of 1 kW is being manufactured and a test program is being carried 
out in tion with the Technical University of Stuttgart. A 
survey of planned activities in development of terrestrial solar 
generators at AEC—Telefunken within the next decade is included. 


32940 Prospects of power generation from solar plants in the 
northeast of Brazil. Cheema, L.S.; Torres, C.C.; Lobo, P.C. pp 581- 
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590 of Solar energy. Geneva, Switzerland; World Meteorological 
Organization GoTh, 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The prospects for the utilization of solar power plants in the 
northeast of Brazil are studied for small communities removed from 
the power grid. The number of units that would be economically 
feasible depends on the price of plant per unit of installed capacity 
and the possibility of energy storage and subsidiary functions (distil- 
lation, pumping) iormed by the plant. Some solutions that may 
reduce the cost of plant and price targets that appear to be viable in 
the near future are considered. It is believed that the most interesting 
applications of solar power plant lie in the low capacity range (up to 
10 kW). This position derives from the fact that solar power cost per 
unit installed capacity is practically independent of unit size. Where- 
as in conventional plants the economics of scale applies, i.e., cost per 
unit installed capacity falls as the capacity of the plant increases. 
Based on the electricity power grid in the northeast of Brazil, the 
maximum demand is estimated for small solar power plants given 
two different selling prices per unit of installed capacity. In conclu- 
sion, areas in the northeast of Brazil are indicated where the installa- 
tion of solar power plants is considered possible. 


32941 Small scale electric power generation by means of a sta- 
tionary spherical reflector/tracking absorber (SRTA) solar collector 

countries. Kreith, F.; Kreider, J.F. pp 600-611 of 
Solar energy. Geneva, Switzerland; World Meteorological Organi- 
zation (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The potential of using large scale SRTA solar collectors for 
generating electrical power in various parts of the world is dealt 
with, wi arma 3 emphasis on developing countries. As shown 
previously, large SRTA reflectors can be built with medium technol- 
ogy by using an approach similar to that employed in the construc- 
tion of the 305-meter-diameter Arecibo Observatory in Puerto Rico 
(see Science, October 1974, p. 213-218). To test the proposed con- 
cept, an eight foot model of a Stationary Spherical Reflector/ 
Tracking Absorber (SRTA) Solar Collector was built and the effi- 
ciency of the collector absorber system was determined experimen- 
tally at the NASA Goddard Space Flight Center. This article 
describes the collector, compares the experimentally measured ther- 
mal performance with analytical predictions based on a simplified 
model, and extrapolates the experimental results of the scale model 
to the performance of a 10 and a 100 megawatt solar electrical 
meng generation system. Several methods of construction for the 

ge scale unit are pro and ible combinations of the solar 
power plant with an oil or coal fired backup and a hydroelectric 
power station are described. Finally, estimates of the cost of solar 
electric power derived from a SRTA solar steam generator are 
resented for various parts of the world, based on available solar 
insolation data. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 33068 


32942 (AED-Conf—78-212-017) Sodium: a conventional heat 
transfer fluid for solar power plant systems. Michel, A.; Fuentes, M. 
(Societe Belge pour I'Industrie Nucleaire, Brussels; SENER, Tec- 
nica Industrial y Naval, Bilbao (Spain)). 1978. 20p. (CONF-780425— 
10). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

Portions of document are illegible. 

The main properties of sodium influencing its performance as 
a heat transfer medium are compared with those of other fluids 
pro for central receiver solar thermal power plants. The avail- 
ability of appropriate for the plant circuits and the 
existence of a large industrial experience in this field is demonstrated. 


32943 (SAN—1101/PA2-15) Evaluations of 10 MW pilot plant 
designs. Woo —— El Segundo, CA (USA)). 1 Jul 1977. 
Contract EY-76-C-03-1102-002. 191p. (ATR—77(7523-20)-6). Dep. 
NTIS, PC A09/MF AO1. 

A compilation of material is provided as a record of The 
Aerospace Corporation contributions to the Pilot Plant configura- 
tion selection process. This includes the following: results of com- 
puter analyses of the four collector field designs, evaluations of the 
particular heliostat designs, review of storage PDR documentation, 
record of meetings with turbine manufacturers, control subsystems, 
cost analyses, and total system. (MHR) 


32944 (SAND—77-8280) User's guide for MIRVAL: a computer 
code for com of heliostat-receiver optics for central 
receiver solar power plants. Leary, P.L.; Hankins, J.D. (Sandia Labs., 
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Livermore, CA (USA)). Feb 1979. Contract EY-76-C-04-0789. 128p. 
Dep. NTIS, PC E04/MF E04 

MIRVAL is a Monte Carlo program which simulates the 
heliostats and a portion of the receiver for solar energy central 
receiver power plants. Models for three receiver types and four 
kinds of heliostats are included in the code. The three receiver types 
modeled are an external cylinder, a cylindrical cavity with a down- 
ward-facing aperature, and a north-facing cavity. Three heliostats 
which track in elevation and azimuth are modeled, one of which is 
enclosed in a plastic dome. The fourth type consists of a rack of 
louvered reflective panels with the rack rotatable about a fixed 
horizontal axis. Phenomena whose effects are simulated are shadow- 
ing, blocking, mirror tracking, random errors in tracking and in the 
conformation of the reflective surface, optical figure of the reflective 
surface, insolation, angular distribution of incoming sun rays to 
account for limb darkening and scattering, attenuation of light 
between the mirrors and the receiver, re ectivity of the mirror 
surface, and mirror aiming strategy. 


32945 (SAND—78-8256) Corrosion of Fe alloys in Hitec at 
823K. Kramer, C.M.; Smyrl, W.H.; Estill, W.B. (Sandia Labs., 
Albuquerque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 
32p. Dep. NTIS, PC A03/MF AO1. 

In support of advanced solar central receiver programs, six 
commercially available, iron-based construction materials were ex- 
posed to molten NaNO.—NaNO;—KNOs salt at 823K for periods 
up to 6 months. After 1 month of exposure, oxide coatings had 
formed on each alloy; the amount of oxidation ranged from 10 mg/ 
cm? for low carbon steel to ~ 0.1 mg/cm? for 310 stainless steel. 
Analysis of the oxide surface of a 5% chrome alloy indicated a 
chromia enriched layer was present at the oxide/metal interface. An 
iron oxide rich layer was present at the outer oxide surface which 
contacted the molten salt. The iron alloys tested were 1018, Cr—2, 
Cr—5, Cr9—1M, 316 stainless, and 310 stainless. 


TOTAL ENERGY AND HYBRID SYSTEMS 


32946 Analysis of a solar-thermal, wind assisted, turboelectric 
power system with heat recovery aspects. Owen, J.A. II. (Solar North, 
Alberta, Canada). pp 1lp, Paper 27 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A case for decentralized cascaded power with solar-thermal 
and wind energy sources is presented. This concept can be adapted 
to virtually any existing or proposed community, farmstead, or 
commercial-industrial site; and it is flexible in application for elec- 
tricity, domestic hot water and process heat. The solar-thermal 
portion of the system utilizes cylindrical parabolic concentrators, 
while the wind turbine is a vertical axis, vertical aerofoil type. By 
combining both energy sources, then the maximun amount of solar 
and aeolian potentials can be realized, providing both sources are 
present in extractable levels of direct beam solar energy and mean 
wind velocities. 


OCEAN THERMAL GRADIENT POWER PLANTS 


32947 (CONF-781109—17) Assessment and control of OTEC 
physical environmental impacts. Ditmars, J.D. (Argonne National 
Lab., IL (USA)). Nov 1978. Contract W-31-109-ENG-38. 12p. Dep. 
NTIS, PC A02/MF AO1. 

From Environmental control symposium; Washington, DC, 
USA (28 Nov 1978). 

The focus of studies of OTEC physical environmental im- 
pacts is the determination of OTEC-induced modifications, at sever- 
al scales, to the ocean environment. Predictions of physical modifica- 
tions and of the transport and mixing of plant effluents are required 
for broader ecological assessments. Modifications to ocean tempera- 
ture structure also impact power plant operations, and maintenance 
of the thermal resource must be accomplished in a manner consistent 
with environmental considerations. Physical model studies at labora- 
tory scales have provided data on the potential for resource degrada- 
tion as a function of plant design and receiving water characteristics 
as well as the pathways and mixing of plant trajectories. Continuing 
ogee model studies explore near-plant effluent behavior further 
or variations in upper ocean stratification and currents. Predictions 
of intermediate-field spreading and mixing are necessary to estimate 
impacts in the far wake of a plant and bear on spacing between 
plants. Analytical and numerical models for this regime are presently 
under development. The results of near-plant and intermediate-field 
effluent behavior provide the input and boundary conditions for 
models that simulate the large-scale transport of OTEC perturba- 
tions. Limited-area and whole-basin numerical models in develop- 
ment will be employed to address such larger-scale modifications. 
Climatic impacts of OTEC are coupled to these larger-scale ocean 
modifications, and assessments of climatic impacts are dependent on 
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the results from ocean models. Predictive models, both physical and 
mathematical, are only as good as the physics and data underpinning 
them. Physical oceanographic data in potential OTEC site areas are 
necessary both for characterization of the input parameters for many 
of the modeling efforts and for evaluation of the model simulations. 


32948 (COO—4041-T5) Studies of biofouling in ocean thermal 
energy conversion plants. Fetkovich, J.G.; Grannemann, G.N.; Maha- 
lingam, L.M.; Meier, D.L. (Carne ‘Coe te Univ., Pittsburgh, PA 
(USA). Dept. of Physics; Hawaii Univ ge (USA). at of 
Mechanical Engineering). 1977. Contract EY-76-S-02-4041. 10p. 
(CONF-770331—6). Dep. NTIS, PC A02/MF AOI. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

Ocean Thermal Energy Conversion (OTEC) plants will re- 
quire large heat exchangers carrying immense quantities of seawater. 
The inevitable biofouling of the heat transfer surfaces will rapidly 
reduce the efficiency of such plants below aw eee levels unless 
suitable measures are taken. A group at Carnegie-Mellon University, 
in collaboration with one at the University o' feet me has begun a 
study, in the waters off Keahole Point, on the Big Island of Hawaii, 
of the problem of biofouling in simulated heat exc tubes under 
OTEC conditions. One series of experiments was conducted with 
the apparatus mounted on a moored boat in the interval July— 
September 1976. In these experiments, water was pumped up to the 
apparatus from a depth of 20 feet. The tube was 1” ID aluminum, 8- 
1/2 feet long. Studies were conducted at nominal flow velocities of 3 
and 6 feet per second. At present a second series of experiments is 
underway. In these, the — is mounted on a submarine buoy at 
a depth of about 50 feet experiments are in progress. Two of 
these nominally duplicate the conditions described above. In the 
third, a similar titanium tube is being used at a velocity of about 6 
feet per second. The apparatus and methods being used are briefly 
described, and the conditions of the experiments are discussed in 
detail. The results of the analysis of the first series of experiments are 
also presented and discussed. All available preliminary results from 
the second series are also presented. 


32949 (PB—283103) Renewable ocean energy sources. Part I. 
Working papers - ocean thermal energy conversion. (Office of Tech- 
nology Assessment (U.S. Congress), Washington, DC). May 1978. 
127p. NTIS PC A07/MF AO1. 

The report includes discussions of the historical development 
of the OTEC concept (including the open-, closed-, and low tem- 
perature difference- cycles), the resource potential of ocean thermal 
gradients, markets and products for OTEC, development status and 
technical problem areas. Economic factors and environmental con- 
cerns are also treated. The report contains appendices on shore- 
based and open-ocean OTEC sites. 


32950 (PB—283104) Renewable ocean energy sources. Part I. 
Ocean thermal energy conversion. (Office of Technol Assessment 
(U.S. Congress), Washington, DC). May 1978. 50p. S PC A03/ 
MF AOl. 


This report details the current status of OTEC technology 
with particular attention to areas in which significant problems exist. 
It discusses the economic considerations which are pertinent to an 
OTEC system and outlines economic problems facing some of the 
products most often suggested for OTEC production. The final 
sections of the report deal with the present and possible future 
Government role in funding OTEC research. 


32951 ee 3)) Ocean thermal conversion 
(OTEC) biofouling and corrosion experiment (97, St St. ai ge US. 
Virgin Islands. Biofouling and site characterization studies. Final 
report. Aftring, R.P.; Capone, D.G.; Duguay, = banca to J.W.; Master, 
I.M.; Taylor, B.F. (Miami Univ., FL SA). R: osenstiel School of 
Marine and Atmospheric Sciences). 8 Feb 1978. Contract W-31-109- 
ENG-38(EY-76-C-06-1830. 126p. Dep. NTIS, PC A07/MF AOl. 

Site characterization and biofouling studies were conducted 
at a site about seven miles north of St. Croix, U:S. Virgin Islands, 
during July to September, 1977. The devices basically consisted of 
aluminum pipes re me x 1” ID) through which rears Boe flowed at 
rates of 3 or 6 ft sec-’. The units were mounted on the deck of a 
barge, moored in water of depth about 4000 m, and seawater for the 
experiment was obtained from a depth of about 20 m ATP and 
carbon and nitrogen contents, microbial plate counts (bacteria, 
yeasts, filamentous fungi) were employed as measures of biofouling 
films within the aluminum pipes. Chlorophyll a and phaeo-pigment 
determinations indicated that viable and dead photosynthetic mi- 
crobes were insignificant in the fouling films. No major differences 
in biofouling were observed between the two seawater flow rates, 
either in the CMU or RSMAS pipes. The general conclusion from 
the site characterization work is that the nutrient and microbial loads 
in the surface waters at the St. Croix site are low. The site is 
therefore suitable for OTEC, beacuse biofouling should be minimal, 
although this conclusion is qualified by the need for seasonal and 
longer-term evaluation. 





3414 ENERGY RESEARCH ABSTRACTS 


32952 OTEC component materials typical for survival at sea. Sea 
Technol.; 19: No. 2, 8-10, 39(Feb 1978). 

Problems with OTEC materials are reviewed as follows: data 
from past testing, ammonia leakage, corrosive effects of deep water, 
service experience, stress effects, corrosion, and limitations due to 
corrosion. The materials are discussed relative to their functions as 
follows: tube plates, water pipes, heat exchanger shell, pump valves, 
and platforms. (MHR) 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 32858 


32953 Solar heating in Ontario: its potential and implications. 
Irwin, N.A.; Cubukgil, A.; Sims, L.S. pp 15p, Paper 8 of Solar 
energy update ‘77: . Edmonton, Alberta; Univ. of Alberta 


(197 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Estimates are presented of the market penetration of existing 
solar technology for space and water heating in the Province of 
Ontario during the next three or four decades. Economic compari- 
sons of solar heating relative to conventional heating systems for 
several types of residential buildings and for commercial and indus- 
trial buildings are carried out under alternative assumptions concern- 
ing future energy costs, government incentives and building stock 
mix. Estimates of the various years in which solar heating systems 
may become cost-effective are derived based on the economic com- 
parisons carried out for “decision points” in 1976, 1986 and 1996, in 
each case considering the life cycle costs for solar and conventional 
heating systems during the following 20 years. Market penetration 
rates are then postulated for the period following the date at which 
cost-effectiveness is achieved. While speculative in terms of assumed 
future prices, policies and penetration rates, the study provides an 
objective set of market penetration estimates for solar heating based 
upon a range of documented assumptions and is useful in assessing 
the growing importance of this form of energy for space and water 
Pina 


Development and use of solar energy in Mali. Traore, C. 
rr er 258 of Solar energy. Geneva, Switzeriand; World Meteoro- 
logical Organization (1979) 
From UNESCO/WMO solar energy symposium; Geneva, 
——_ (30 Aug 1976). 
reat importance given to practical solar activities and 
efforts - in orm the public are stated. The reasons are twofold: to 
convince the authorities that funds for further research are worth- 
while and to draw to the attention of the whole population what 
man can and must do with solar energy. 


32955 Solar energy utilization in the West Indies. Satcunan- 
athan, S. pp 278-291 of Solar energy. Geneva, Switzerland; World 
Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Agriculture forms the basis of the economy of most of the 
twelve territories that comprise the CARICOM states of the Carib- 
bean, contributing between 25 and 40% of the G.D.P. and account- 
ing for between 20 and 50% of the labour force. Tourism forms the 
mainstay in some of the territories while it contributes significantly 
to the national economies in several others. Solar energy utilization 
in crop drying, water heating, desalination and refrigeration could 
therefore be of considerable benefit to these territories. The solar 
energy research and development work being carried out in the 
ae in the several relevant areas is reviewed. 


Solar energy utilization research in Iran. Bahadori, M.N. 
pp n- 327 of Solar energy. Geneva, Switzerland; World Meteoro- 
Ogical Organization (1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 
The solar energy research activities of several universities in 
Iran up to June 1975 are briefly described. The activities at Pahlavi 
University in Shiraz included the developments of solar air heaters, 
water heaters, steam cookers, dehydrators, desalinators, sterilizers, 
ce ag cayenne and a feasibility study of solar house heating in 
ran. ¢ solar research at Arya—Mehr University of Technology 
included the development of solar desalinators and inexpensive 
roduction of Cd—S solar cells. The solar research activities of the 
niversity of Tehran, College of Science and Technology, and the 
University of Azarabadegan were at their beginning stage and limit- 
ed to the thermal applications of solar energy. 


Aspects of solar energy research in Egypt. Sakr, 1.A. pp 
328-341 of Solar ener, y: Geneva, Switzerland; World Meteorologi- 
cal Organization (197 
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From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A research program was established in solar energy utiliza- 
tion which includes the fields of solar water heating, water distilla- 
tion, solar energy, concentration for power generation, solar cooling, 
cooking, and recently thermoelectric generators and hydrogen pro- 
duction. Studies were made regarding the performance and improve- 
ment of solar water heaters. Included ie were the study and 
evaluation of selective coati the dust precipitation effect, con- 
cave covers, optimization of flowrates and tilt angles. An economic 
investigation made on water heating for domestic uses in Egypt (city 
of Cairo) reveals the cost for a family demand of hot water per year 
to be: 6 E £ (12 US $) ry yy energy, 8 E £ (16 US $) using 
kerosene, and 24.2 E £ (48.4 US $) — butane gas. This investiga- 
tion is made on the basis that the cost of one ton of butane gas is 65 
E £ and one ton of kerosene is 25 E £. 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 32850, 32857, 33017, 33020, 
33028, 33067, 33069, 33071, 33971, 34008 


32958 (BMFT-FB-T—78-47) Identification of social and eco- 
nomic difficulties associated with the introduction of solar energy 
devices. Bierhals, R.; Schaefer, G. (Fraunhofer-Gesellschaft zur 
Foerderung der Angewandten Forschung e.V., Karlsruhe ard 
many, F.R.). Inst. fuer Systemtechnik und Innovationsforschun; ung). 
— ‘1978. 166p. (In German). Dep. NTIS (US Sales Only), 
A08/MF AO1. 

The research project was designed to accomplish the follow- 
ing tasks: to estimate the potential for using solar flat plate collectors 
for the generation of low temperature heat in the Federal Republic 
of Germany; to analyze the social, economic and polictical difficul- 
a that might prevent the full utilization of this potential; and to 

ne amy mgr A measures that could reduce or eliminate these diffi- 
Pulties. final report presents the findings of the analysis of the 
availability of solar radiation, the performance characteristics of 
solar systems and the market potential for solar components. It was 
found that the potential for utilizing solar a in the Federal 
Republic of Germany was indeed considerable i most serious 

ities must be seen in the lack of economic attractiveness for 
individual users, the presently low level of social tance of the 
new technology, and restrictive interpretations of zoning laws and 
building codes. The following policy measures have been prenent: 
legislative and administrative steps to eliminate zoning and building 
code restrictions; demonstration projects in the public and private 
sector to improve social tibility; and grant and subsidy pro- 
grams to increase the economic attractiveness of the new technol- 
ogy. 


32959 (COO—2588-2) Simulation and design of solar thermal 
processes. (Wisconsin Univ., Madison (USA). Solar Energy Lab.). 
Dec 1978. Contract ct EY-76-8-02-2588. lip. Dep. NTIS, PC A02/MF 
AOl. 

Methods of simulation and design of solar thermal processes 
have been developed and used in process system studies. During the 
— of this contract, new process component model formulations 

ve been developed, including: transient LiBr—H2O absorption 
cooler; CPC and other “advanced” collectors; and windows, storage 
wall and shading devices for passive solar heating. Systems studies 
have included: parallel and series solar/heat pump combinations; 
phase change storage in solar heating; absorption cooling with and 
without cooler transients. The general solar process simulation pro- 
gram, TRNSYS, has been further developed, documented, distribut- 
ed and ao Design procedure studies have led to development 
of a method for pore ws the phi, the average solar radiation 
availability, and the development of the phi, f-chart method for 
design of closed-loop solar heating systems which (a) can have load 
temperatures other than 20°C, and (b) have approximately constant 
COP of any energy converters between storage and load. 


32960 (COO—4142-2) Standards applicable to performance mea- 
surement of solar heating and cooling systems. Lior, N. (Pennsylvania 
Univ., Philadelphia (USA). Dept. of Mechanical Engineering and 
Applied Mechanics). 1978. Contract EG-77-S-02-4142. 8p. (CONF- 
780432—4). Dep. NTIS, PC A02/MF AO1. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 

The advantage of the utilization of existing standards in the 
performance monitoring of solar heating and cooling systems is 
—— Existing applicable measurement standards and practices 
are listed. 


32961 (COO—4142-3) Temperature measurement and sensor se- 
lection for solar heating and cooling systems. Lior, N. (Pennsylvania 
Univ., Philadelphia (USA). Dept. of Mechanical Engineering and 
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Applied Mechanics). 1978. Contract EG-77-S-02-4142. 21p. (CONF- 
780432—5). Dep. NTIS, PC A02/MF AO1. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 

The different methods for temperature and temperature dif- 
ference measurement are critically described as to their applicability 
to solar heating and cooling systems. The major commercial tem- 
perature sensors are surveyed, and their technical and economic 
aspects are discussed. Installation and calibration techniques are 
recommended. The temperature measuring system implemented in 
the University of Pennsylvania Solar Row House as a consequence 
of the above considerations is described. 


32962 (COO—4228-1) Bismarck, North Dakota, office commer- 
cial solar demonstration design and construction report. (Dunham 
Associates, Inc., Bismarck, ND (USA)). 5 Jan 1979. Contract EG- 
77-C-02-4228. 25p. Dep. NTIS, PC A02/MF A011. 

The demonstration consisted of adding 5,000 square feet of 
flat, plate collector to an existing four story, 75,000 square feet office 
building. The existing mechanical system is an electric water to 
water heat pump system with 60,000 gallons of thermal storage. The 
retrofit design converted one 20,000 gallon tank for use as solar 
storage and added the 5,000 square feet of double glazed, selective 
surface, flat plate collector. The solar collector is mounted as a 
ground mounted array which is stepped down a hillside. The array is 
expected to provide 1,944 x 10° BTU of useable energy annually. 
That energy is equivalent to 34% of the building heating energy. 
Construction progressed smoothly, however, time delays occurred 
as a result of slow shipment of the solar collectors and an extremely 
severe winter at the construction site. Construction was not complet- 
ed until late spring of 1978; therefore will not be made fully 
operational until winter 1978. No operational data has yet been 
collected. The poe have been stagnating since installation and no 
deterioration of the cupric oxide selective coating is apparent. One 
post construction problem has become apparent and is not yet 
repaired. That is a problem of bowing of some of the collector side 
panels. The bowing is apparently caused from a thermal expansion of 
the aluminum extrusion. A bracing member will be instaled to 
eliminate the problem. 


32963 (COO—4484-02) Self pumping self controlling circulation 
systems. Wachtell, G.P. (Franklin Inst. Research Labs., Philadelphia, 
PA (USA)). 1978. Contract EG-77-C-02-4484. 66p. (CONF- 
7805126—6). Dep. NTIS, PC A04/MF AO1. 

From Workshop on the control of solar energy; Hyannis, 
MA, USA (23 May 1978). 

Ways for obtaining the downward transport of heat from 
solar collectors on the roof of a dwelling to the thermal energy 
storage at a lower elevation without using electric utility power are 
studied. Some of these self-controlling schemes are discussed. 


(MOW) 


(COO—4495-13) Solar-MEC development program. Proj- 
ect 9103 third quarter progress report, March 1—May 31, 1978. 
Wurm, J.; Weil, S.A.; Zawacki, T.S.; Kinast, J.A.; Macriss, R.A. 
(Institute of Gas Technology, Chicago, IL (USA)). Dec 1978. Con- 
tract EG-77-C-02-4495. 40p. Dep. NTIS, PC A03/MF AOI. 

During the third quarter of the Solar-MEC program, work 
continued on developing the computer model simulating the desic- 
cant wheel behavior (Task 1) and assessing the performance of the 
regenerative heat exchange wheel (Task 3). This report specifically 
presents the results obtained using the computer model as an analyt- 
ical tool to evaluate design and operating conditions to optimize the 
wheel's performance. It also contains evaluations of two different 
available heat transfer matrixes: the currently used aluminum honey- 
comb and a new product, a potentially less-expensive, corrugated 
aluminum material. The mathematical modeling and diagnostic eval- 
uations and ways of improving the component and machine perform- 
ance were identified and are described for both tasks. 


32965 (COO—5058-1) Passive solar space heating and active 
domestic hot water for the Princeton Education Center at Blairstown. 
(Princeton Education Center, Blairstown, NJ (USA)). 1978. Con- 
tract ET-78-F-02-5058. 17p. Dep. NTIS, PC A02/MF AO1. 

Portions of document are illegible. 

A passive space heating system is described using direct gain 
and a Trombe Wall. An active direct gain hydronic domestic hot 
(MH — is included. Heat losses and cost factors are tabulated. 


32966 (DOE/CS—0038-2) Solar heating and cooling demonstra- 
tion project summaries. (Department of Energy, Washington, DC 
(USA). Div. of Solar Applications Developments). Jan 1979. 319p. 
Dep. NTIS, PC A1l4/MF AOl. 

The demonstration program includes commercial and residen- 
tial-type buildings sponsored by DOE alone, or jointly with other 
Federal agencies, city and state governments, and private agencies. 


SOLAR ENERGY 3415 


The commercial projects include a wide variety of building 

such as: office buildings, schools, fire stations, civic centers, 
tories, and libraries. Residential projects include both single and 
multifamily dwellings of various configurations. Approximately 200 
projects will be instrumented to measure S ee of the 
solar systems. Analysis of the collected data will provide definitive 
guides for design criteria and permit realistic economic assessment of 
various solar systems. The demonstrations are discussed in three 
sections: section I—Commercial Demonstration Program—Non- 
Federal Buildings; section II—Commercial Demonstration Pro- 
gram—Federal Buildings; and section III—Residential Demonstra- 
tion Program—Federal Buildings. Maps showing the locations (by 
state) of the buildings are provided at the beginning of each section 
along with an index that identifies each project and page number for 
the corresponding descriptive information. A map depicting the 
distribution of all demonstration projects is included in this introduc- 
tion. The comparable map from last year’s publication is also shown 
to depict the increase in the number of projects. The contents of this 
document are based on information available as of November 1, 
1978. 


32967 (DOE/NASA/CR—150869) Final system instrumenta- 
tion design package for decade 80 solar house. (Copper Development 
Association, Inc., New York (USA)). Dec 1978. Contract EX-76-A- 
29-1037. 54p. Dep. NTIS, PC A04/MF AO1. 

This system instrumentation design package reflects the final 
configuration of the Decade 80 solar house to monitor and collect 
system performance data. The system instrumentation acceptance 
review was held on June 14, 1977. This review demonstrated by 
actual operation that the system and the data acquisition subsystem 
operated satisfactorily and installation of instrumentation was in 
accordance with the design. This design package is made up of: site 
and system description, operating and control modes, and instrumen- 
tation program (including sensor schematic). 


32968 (DOE/NASA/CR—150871) Preliminary design package 
for residential heating/cooling system—Rankine air conditioner rede- 
sign. (Honeywell, Inc., Minneapolis, MN (USA). Energy Resources 
Center). Dec 1978. Contract EX-76-A-29-1037. 109p. Dep. NTIS, 
PC A06/MF AOl. 

This report contains a summary of the preliminary redesign 
and development of a marketable single-family heating and cooling 
system. The objectives discussed are the interim design and schedule 
status of the Residential (3-ton) redesign, problem areas and solu- 
tions, and the definition of plans for future design and development 
activities. The proposed system for a single-family residential heating 
and cooling system is a single-loop, solar-assisted, hydronic-to- 
warm-air heating subsystem with solar-assisted domestic water heat- 
ing and a Rankine-driven expansion air-conditioning subsystem. 


32969 (DOE/NASA/CR—150876) Installation package for a 
solar heating system. (Solar Engineering and Equipment Co., Me- 
tairie, LA (USA)). Dec 1978. Contract EX-76-A-29-1037. 79p. Dep. 
NTIS, PC A05/MF AO1. 

Installation information is presented for a solar heating system 
installed in Concho Indian School at El Reno, Oklahoma. This 
package includes a system Operation and Maintenance Manual, 
hardware brochures, schematics, system operating modes and draw- 
ings. The Solar Engineering and Equipment Company (SEECO) 
developed this prototype solar heating system consisting of the 
following subsystems: solar collectors, control and storage. 


32970 (DOE/NASA/CR—161104) System integration of mar- 
ketable subsystems (third collection of progress reports). (IBM Feder- 
al Systems Div., Huntsville, AL (USA)). Feb 1979. Contract EY-76- 
A-29-1037. 61p. Dep. NTIS, PC A04/MF AO1. 

Six monthly progress reports are included, covering the 
period from July 1978 through December 1978. This NASA/MSFC 
activity calls for work in five major areas: systems integration of 
marketable subsystems; development, design, and building of site 
data acquisition subsystems; development and operation of the cen- 
tral data processing system; operation of the MSFC Solar Test 
Facility; and systems analysis. (MHR) 


32971 (EPRI-ER—993) System definition study: Solar Heating 
and Cooling Commercial Project. Interim report. Nathanson, D.; 
Burke, J.C.; Feldman, S.J.; O'Farrell, P.M. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Feb 1979. 52p. Electric Power Research 
Inst., Palo Alto, CA. 

The Electric Power Research Institute (EPRI), has funded a 
three-phase study of solar and load-managed heating and cooling 
systems for commercial and light industrial applications. The first of 
its three phases is now complete. The first phase effort, a system 
definition study, was conducted by Arthur D. Little, Inc. Its intent 
was to identify potential commercial applications of solar and load 
management systems, and then select several projects for continu- 
ation into a detailed design phase and ultimately into construction. 
Candidate projects were proposed by electric utilities which selected 
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peer Na system concepts and which also assembled project 
teams. Evaluation of the proposals was based upon criteria which 
ate developed especially for this EPRI project, and which were 
agp! owod on a survey of the potential commercial solar market. 

cations definition effort of this study determined market 

ba and characteristics for a variety of commercial buildings and for 
the process industries. Energy-use patterns and temperature require- 
ments for these applications were also considered in identifying 
promising areas for solar augmentation of the energy supply. The 
seven projects ultimately selected for continuation into a second 
= detailed design included a delicatessen, schools, and office 

gs 


32972 (LA-UR—78-2986) Energy savings for a solar heated and 
cooled building through adaptive optimal control. Farris, D.R.; Melsa, 
J.L. (Los Alamos Scientific Lab., NM (USA); Notre Dame Univ., 
IN (USA). Dept. of Electrical Engineering). Nov 1978. Contract W- 
7405-ENG-36. 9p. (CONF-790105—1). . NTIS, PC A02/MF 
AOl. 

From 17. IEEE conference on decision and control; San 
Diego, CA, USA (10 Jan 1979). 

A study of the ene of adaptive and optimal control 
techniques to the control of heating, ventilating, and air conditionin 
(HVAC) systems of solar heated and cooled juildings i is descril 
The suitability of optimal and adaptive concepts is discussed and the 
selected approach is explained. An integral quadratic cost functional 
to define optimal performance and an identification process to pro- 
duce a linearized building model are combined to yield an adaptive 
linear regulator solution. The building model is described and heat- 
ing system simulations of three versions of the adaptive optimal 
controller are reported along with a simulation of a conventional 
controller for comparison. A nonlinear, -loop, optimal control 
simulation is also reported and used to indicate an upper bound on 
achievable pene, Cooling system simulation results are also 
reported for an tive optimal controller and a conventional 
controller. Substantial savings in auxiliary energy requirements are 
demonstrated by the adaptive optimal controllers. 


32973 (LA-UR—79-239) Trombe walls and direct gain: patterns 
of nationwide applicability. Noll, S.A.; Roach, J.F.; Ben-David, S. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG- ~ 9p. (CONF-790106—S). Dep. NTIS, PC A02/MF AOI. 

‘om 3. national passive solar conference; San Jose, CA, 
USA (i Jan 1979). 

The economic performance of Trombe wall and direct gain 
passive solar heating designs are elevated on a nationwide basis using 
the LASL/UNM solar economic performance code. Both designs 
are integrated into a ranch style tract home concept thereby facilitat- 
ing regional comparisons. Solar add-on costs are established for each 
design with regional differences in material and labor prices account- 
ed for at each site. System sizes are optimized against the natural gas 
and electric resistance heating alternatives, the current price and 
future escalation of which is established for each locale. Results for 
each passive solar design are summarized on a state-by-state basis 
followed by a discussion of their comparative econoinic perform- 
ance. General conclusions from the comparative analysis are drawn 
about the appropriatness of each design in each region. 


32974 (NMEI—20) Development of retrofit energy conservation 
and solar heating systems, Phase I. Technical report. Edgel, W.R. 
(New Mexico Environmental Inst., Las Cruces (USA)). 1978. 
138p. New Mexico State Univ., Las Cruces, NM. 
The research and development effort began with a survey of 

a statistically representative sample of small (residential) and large 
(commercial, industrial or institutional) buildings to determine the 
yee and frequency of use of various construction systems and 

AC systems in existing buildings in New Mexico. Retrofit solar 
heating systems which have already been implemented were also 
surveyed to provide a technological base for the design effort. 
Several of the most frequently occurring combinations of buildings 
and HVAC systems were selected; and the materials, components, 
and subsystems which could be utilized in retrofit energy conserva- 
tion and solar heating applications were identified. One or more 
retrofit design approaches were selected and a design analysis for 
system effectiveness was developed for each type of building and 
approach selected. Concurrently with the above efforts, conception 
and adaptation of solar heating equipment and techniques for retrofit 
applications was begun. The next step was the design of passive and/ 
or active solar heating systems (using as much as possible of existing 
materials and subsystems) for each building selected. When existing 
thermal envelope assessment and retrofit solar heating system design 
were complete, performance and cost comparisons with the unim- 
proved buildings were made to determine cost effectiveness and 
energy savings. 


32975 (NP—23575) Freiburg solar house. A ag > pm 
lage Juelich G.m.b.H. (Germany, Fi R.)). [nd]. 19p. (In English and 
German). Dep. NTIS (US Sales Only), PC A02/MF AOI. 
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The Freiburg solar house is described. It uses two evacuated 
tube collectors with about 30 m? net solar absorbing area for hot 
water and space heating. The thermal insulation, conventional heat- 
ing systems, ventilation and climate control, and measurement 
system are described. (MHR) 


32976 (NP—23580) Solar heating of buildings in Scandinavia. 

Part 2. Girdo, V. (Kungliga Tekniska Hoegskolan, Stockholm 
(Sweden) Inst. Byggnadsteknik Fysikalisk Kemi). May 1978. 174p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A08/MF AOI. 

The aim of the project is to analyze the possibilities for solar 

heating of buildings in Scandinavia. In this work a method for the 
calculations of technological data, such as dimensions of the solar 
collectors, as well as of the costs for solar heating of different types 
of buildings is discussed. 
32977 ee Discussion Biewten pane on the direct use of solar 
energy in residential and commercial buildings in the state of Maine. 
(Maine State Government, Augusta (USA)). 1976. 36p. NTIS, PC 
A03/MF AOl1. 

This paper, (based on library research and interviews with 
consumers, researchers, designers, builders, and marketers involved 
with solar technology in Maine) attempts to assess the technical and 
economic feasibilty, as well as societal effects, of direct use of solar 
energy in residential and commercial buildings in Maine. A descrip- 
tion of a solar cost-benefit study designed specifically for Maine 
climates is included. Various problems confronting the solar industry 
are pointed out and recommendations for state action to correct 
those problems are made. 


32978 (NTIS/PS—78/1016) Solar space heating and air condi- 
tioning. Volume 2. 1976—August, 1977 (citations from the 
Index data base). Report for 1976—August 1977. Hundemann, A.S 
(National Technical Information Service, Springfield, VA (USA)). 
Sep 1978. 221p. 

Studies from worldwide literature on the use of solar ener 
to heat and cool buildings are discussed, with emphasis on 
heating and cooling of residential buildings and schools. Desi; 
technical feasibility, economics, and ‘ormance simulation studies 
are cited. Abstracts pertaining to solar assisted heat pump systems 
and assessment of solar heated Rankine cycle cooling are included. 
(This updated bibliography contains 215 abstracts, none of which are 
new entries to the previous edition.) 


32979 (TAC-STHC—77-004) Solar thermal heating and cooling: 
a bibliography with abstracts. Quarterly update, October—December 
1977. (New Mexico Univ., Fg ge (USA). Technology Appli- 
cation Center). Apr 1977. 163p. Univ. of New Mexico, Albuquerque, 
NM. 


Over 450 citations are included on the following subjects: 
system overviews, model computer and demonstration, energy con- 
servation, architectural considerations, thermal load computations, 
thermal load measurements, domestic water, solar and atmospheric 
radiation, swimming pools, and economics. (MHR) 


32980 Myths of solar commercialization. Yudelson, J. Sacramen- 
to, CA; SolarCal Office (1979). 12p. ong 790118—1). SolarCal 
Office, 921 Tenth St., Sacramento, A 958 

From 3. national passive solar a San Jose, CA, 
USA (11 Jan 1979). 

The Federal Government and the four Regional Solar 
Energy Centers are all popes commercialization plans for passive 
solar uses and solar water heating. These plans are flawed in concep- 
tion and likely to be insufficient in implementation, largely because 
of unexamined assumptions and unarticulated myths about solar 
commercialization. These myths are examined, in terms of their 
reference to energy accounting, government programs, economic 
performance and social issues. From this analysis is derived a synthe- 
sis of appropriate federal, state and local actions which, in combina- 
tion, o' offer a workable alternative. The need for clear thinking about 
energy society, along with a personal commitment to responsible 
action are stressed. 


32981 Solar experiments with passive retrofit. Keller, S.F.; Se- 
drick, A.V.; Johnson, W.C. (Kalwall Corp, Manchester, NH). 
ASHRAE J.; 20: No. 11, 65-68(Nov 1978). 

The use of mass wall and Trombe Wall passive solar heatin 
systems in new structures is discussed. An existing commercial brick 
building of 1920's vintage in Manchester, New Hampshire, has been 
retrofitted as a passive mass wall system with almost 2000 ft? of solar 
window panels as the south wall collector aperture. Specially devel- 
oped sandwich panel is said to provvide 77% solar energy transmis- 
sion and an insulating U-factor of 0.41 Btu/ft?/h/F. Brick wall and 
windows provide thermal storage and direct gain elements. 8 refs. 


32982 Energy analysis for solar energy plants and improved heat 
insulation in the one-family house range. Turowski, R. (Bundesminis- 
terium fuer Wirtschaft, Bonn-Duisdorf (Germany, F.R.). Abt. fuer 
Energiepolitik und Mineralische Rohstoffe); Wagner, H.J. (Kern- 
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forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Programm- 
gruppe Systemforschun; = und Technologische Entwicklung). 
nnst.-Waerme-Kraft; No. 9, 362-364(Sep 1978). (In German). 
The authors investigate to what extent the ‘Energy Economy’ 

is ensured in <~ of the utilisation of solar energy or improved 
heat insulation. They describe the methodic procedure of the investi- 
gation and the ener, BY savings compared to a reference house. The 
energy economy of conventional systems for warm-water supply 
and room heating are produced for the reference house and for the 
solar utilisation, and compared with each other. The author also 
refers to the high savings potential of improved heat insulation. 


32983 Solar collectors, heat pump and thermal insulation - ener- 
getically useful. Wagner, H.J.; Turowski, R. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Programmgruppe Systemfors- 
chung und Technologische einichienat Umsch. Wiss. Tech.; 78: 
No. 10, 311-312(May 1978). (In German). 

In our geographic latitudes, solar energy can primarily be 
utilized for swimming 1 heating, for hot water preparation, and 
partially also for space eso ting. In doing this, besides the question of 
profitability, also another question arises repeatedly: If for the pro- 
duction and installing of solar energy systems, heat pumps, and 
improved heat insulation maybe more energy is consumed than can 
be saved by these measures in the course of their service life, i.e. the 
question of the energetic amortisation time. The programme team 
System Research and Technological Development of Juelich Nucle- 
ar Research Plant found out in an investigation that the ‘energetic 
amortisation time’ is relatively short, which means that such plants 
are always worthwile from the point of view of primary energy 
saving. 


32984 Instrumentation for optimizing solar heating systems. 
Parker, G.L. (Calif Inst of Technol, JPL, Pasadena). pp vp of 
Greater Los Angeles Area energy symposium. North Hollywood, 
CA; West Period Co. (1978). 

From 4. energy symposium; Los Angeles, CA, USA (23 May 
1978). 

An instrumentation system has been assembled which gathers 
the required data and preprocesses it to a form that directly facili- 
tates the energy system design. It contains a pyranometer to measure 
available insolation, an ambient temperature transducer to estimate 
heating load and electronic circuitry to digitally integrate both of 
these as well as their difference as functions of time. The measure- 
ments are scaled and processed such that the data produced can be 
directly applied to the design optimization process. This treatise 
describes the analytical basis of the instrumentation, the prototype 
version of it and the results of a trial operation period. 


32985 Sun as an inexhaustible source of energy. Applications for 
space heating - cooling and air conditioning. Zink, H. (Solarheiztech- 
nik G.m.b.H. und Co. K.G., Unterensingen (Germany, F.R.)). SBZ 
Sanit.-, Heiz.- Klimatech.; 32: No. 18, 1394-1396(Sep 1977). (In 
German). 

Possible focal points for the utilization of solar energy in the 
field of domestic buildings and in the communal sector with hot 
water preparation for sport centres, swimming baths, hospitals, in- 
dustry, and service are discussed. A diagram al a hot water prepara- 
tion plant with solar collectors and stores is included, and precondi- 
tions for cooling with solar energy are discussed. 


32986 Utilization of solar energy. Solar heating also in Central 
Europe. Dietrich, B. Neue Heimat; No. 5, 34-38(1977). (In German). 

The article deals with general considerations concerning the 
problem of solar energy utilisation for heating and water heating. 
Apart from problems of the rentability of solar systems, also system 
engineering problems are discussed, as well as the use of auxiliary 
heat pumps. The text is supplemented by connection diagrams in 
particular of bivalent systems. 


32987 Solar heating and cooling: state of the art, 1977. Karaki, S. 
(Colorado State Univ., Fort Collins). pp 1lp, Paper 4 of Solar 
coh update ‘77: Canada. Edmonton, Alberta; Univ. of Alberta 
1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Some solar heated buildings with domestic hot water systems 
and the way they work are discussed briefly. Some information is 
given on the way solar heating and cooling systems have performed 
over the last couple of years. (MHR) 


32988 Performance evaluation of a partially solar heated house in 
Quebec. Shapiro, M.; Kerr, R.G.; Turaga, M. (Concordia Univ., 
Montreal, Canada). pp Tp, Paper 15 of Solar energy update '77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

During part of the 1976—77 heating season, meteorological 
data, electrical consumption, and temperatures were monitored to 
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evaluate the performance of a house in Quebec, equi with a 
vertical air heating solar collector and rock storage. instanta- 
neous collector efficiency and the integrated daily collector efficien- 
cy are presented for some days in November with various weather 
conditions. The heat produced by the solar collector during Octo- 
ber, November and December 1976 is tabulated. During these 
months, the solar heating system produced 38% of the heat supplied 
to the house in excess of normal occupancy contributions. 


32989 Principles and examples of the design of passive solar 
houses in the cool temperate zone. Simon, C. (Univ. of Alberta, 
Edmonton). pp 15p, Paper 17 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Interpretation of the term “passive systems” used here is quite 
broad. Firstly, the key characteristics and principles as their 
utilisation in this climatic zone are summarised, with reference to 
both traditional and contemporary siting and building techniques. 
Secondly, the application of some of these techniques in four pro- 
jects (two built, two proposed) designed by the architects is illustrat- 
ed and discussed. 


32990 Groundhouse: the low cost solar home. Wistinghausen, N. 
pp 5p, Paper 18 of Solar energy update ‘77: Canada. Edmonton, 
Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A U-shaped soil covered solar home incorporates a green- 
house adjacent to the living room, formed by shutter type air 
collectors. The home is designed for economy, weather resistance, 
insulation quality, handicapped, oxygen producing covering, etc. 
The interior partitions are moveable to suit growing families and the 
unique layout permits noise isolation and utilization of every square 
meter. The integral courtyard may be covered by a greenhouse/ 
dome in winter—the concept is a possible solution to housing 
anywhere. 


32991 Saskatchewan energy conservation house. Catania, P.J. 
(Univ. of Regina, Saskatchewan, Canada); Grolle, E.H. pp 8p, Paper 
19 of Solar energy update ‘77: Canada. Edmonton, Alberta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

An energy conservation home presently under construction in 
Regina, Saskatchewan, is described. The main source of energy is 
derived from active and passive solar energy. The use of energy 
conservation features, such as high insulation in the walls (R40) and 
ceilings (R60), constant recirculation of air, no basement, air to air 
heat exchanger, use of grey water, careful installation of the vapor 
barrier, optimal location and size of windows, and other features, 
places the total requirement for space heating at 4130 kWh per year. 
This is 9% of conventional home requirements. The solar system is 
comprised of Owens—lIllinois evacuated tubes (8 modules) placed at 
70° to the horizontal, 21° West of South. The storage system has an 
operational capacity of 2800 Imp. gallons. 


32992 High performance solar home heating system for northern 
latitudes. Schoenau, G.J.; Besant, R.W.; Dumont, R.S. (Univ. of 
Saskatchewan, Saskatoon, Canada). pp 1p, Paper 20 of Solar ener; 
update ‘77: Canada. Edmonton, Alberta; Univ. of Alberta (19 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The experimental performance of a scaled down version of a 
solar heating system suitable for combined domestic space and hot- 
water a. in northern latitudes such as the Canadian Prairies is 
described € system is designed to operate at a relatively high 
efficiency year round. This is primarily achieved through the use of 
evacuated tube solar collectors. The collector efficiency was deter- 
mined under a variety of operating conditions. A water-glycol 
mixture was used as the collector heat transfer medium. The low 
heat loss characteristic for this type of collector results in efficient 
operation even during the mid-winter months. Stratification effects 
in the thermal storage tank are also investigated under various 
operating conditions. A solar heating system of the type described 
will be installed on an energy conserving house to be constructed in 
Regina during the summer of 1977. The system is designed to 
provide all of the space heating and almost all of the hot-water 
requirements for this house. 


32993 Meadowvale solar experiment performance report. Lorri- 
man, D. pp 10p, Paper 21 of Solar energy update '77: Canada. 


Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The Meadowvale Solar Experiment was built in 1975 and has 
now been operational for almost two years. In October 1976, a 
monitoring program was started to examine the performance of the 
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house and the solar heating system. The winter of 1976—77 proved 
to be one of the worst winters on record in the Toronto area which 
provided a very good test for this experiment. The overall and some 
of the detailed performance figures of the house over that winter 
heating season are examined. 


32994 Comparative studies of solar house performance at 

ton, Alberta. Smith, G.E. (Univ. of Alberta, Edmonton). p Roce nD 5p, 
+ Me 22 of Solar omer update ‘77: Canada. Edmonton, 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

U. of C. Computer simulation of solar heated building per- 
formance has been under way for the past year in Cal , using 
hourly meteorological data for Alberta sites. Computing funds of 
approx. = $3000 have been consumed to date. The results of approx. 
= 30 simulation runs of 200 to 365 days with a model developed by 
the author and using Edmonton data are presented. From the results 
of this set of simulations it appears that a vertical south facing wall 
surface is optimal as far as minimum auxiliary energy is concerned. 
A heat store of 100 kg of water/m? of collector is the maximum 
justifiable. A doubling of heat store size 100 — 200 or 225 — 450 
(kg/m?) yields only a 3% reduction in auxiliary energy which would 
have to cover the construction and insulation costs. The optimal 
south facing window area is around 20% of that surface and other 
window configurations and parameter c are also considered. 
Average collection efficiencies range from 9% for a le glazed 
trickle poche Bee 9 to 29% for a smaller (more heavily loaded) 

in-strip collector. Maximum efficiencies for the ambient 
conditions occurring are 34 and 53%, respectively. A 100% solar 
building in Kew, , turns out to be a failure in Edmonton due 
to the more severe climate. 


32995 Solar heating system and operation for the Nu-West model 
home. Oishi, J. pp Sp, Paper 23 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The system, its operation, and design parameters of the re- 
cently constructed solar heatin, ~ system for the model home in 
Calgary are described. The installed system performs the following 
functions: transfers heat energy directly from solar collectors to coils 
in warm air heating system; transfers heat energy indirectly from 
collectors to storage reservoir; utilizes stored heat for space heating 
and preheating domestic hot water. The heating system is estimated 
to conserve an annual fuel cost of 50% for space heating and 75% 
for domestic hot water service. The importance of passive and other 
design considerations which affect solar heated homes and also the 
problems associated during construction will be discussed. 


32996 Tsawwassen “environmentally responsive’ experimental 
house. Jenkins, D. pp Sp, Paper 25 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A house under construction in Tsawwassen, B.C., which is an 
attempt to produce low-cost, high quality energy efficient housing, 
utilizes a building system of pope oy honeycomb cardboard 
building panels for floors, roof, and walls. Solar flat-plate roof top 
collectors are used for domestic hot-water heating. A lee -to green- 
house with black absorbing bodies inside is intended as a ive 
solar heat collector. In the basement sauna, a thermostatically con- 
trolled wood stove uses photosynthetic solar energy - wood. This 
heat rises through the central stairway to aid the main space heating 
system, electric baseboard heating (which utilizes B.C.’s hydroelec- 
tric, thus solar, energy). To conserve energy the wall panels have an 
excellent R value, and double glazing and insulating window panels 
have been utilized. 


32997 Passive solar heating design for Canada. Jones, R.E. Jr.; 
Tymura, E.J. (Lakehead Univ., Thunder Bay, Ontario). pp 15p, 
Paper 31 of Solar aw update 'T7: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). 
From 3. conference of the Solar Energy Society of Canada; 
— Alberta, Canada (22 Aug 1977). 
ibility of using passive solar heat in Canada is investi- 
gated and Lay results are compared with those achieved by typical 
active solar heating systems. Climatic and solar radiation data for 
Thunder Bay are used. Monthly heating loads are calculated for a 
moderate size detached house for three different levels of insulation 
and energy conservation measures. The passive system uses 200 ft? of 
south facing windows. The area is limited to prevent serious over- 
heating. This study considers averages and does not investigate 
extensively the dynamics of thermal storage. The comparison active 
system is assumed to have 500 ft? of double glaze, flat-black collec- 
tors with a typical efficiency curve. The results indicate that addi- 
tional insulation and conservation measures are more advantageous 
economically than installation of an active solar heating system; at 
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least until extensive amounts of insulation are employed. However, 
once this level is achieved, passive solar heating may offer competi- 
tive performance at lower cost. 


32998 Use of south facing windows for solar heating in a North- 
ern climate. Gilpin, R.R. (Univ. of Alberta, Edmonton). pp 12p, 
Paper 35 of Solar energy update ‘77: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Calculations are made of the net heat gain that can be 
obtained from south facing windows in a Northern climate. A 
computer model of the house which can simulate the dynamic 
response of the house to temporal variations in radiation fluxes and 
air temperatures is described. The effects of using window shutters 
and thermal mass in the house construction are examined. Particular 
reference is made to the design of the "Ellerslie House” which has 
been proposed for the Edmonton area. 


32999 Instrumentation and data processing for the solar demon- 
stration project Legislative Building. Bryant, D.R.; Chant, R.E. pp 
llp, Paper 41 of Solar energy update ‘77: Canada. Edmonton, 
Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug a 

A solar energy demonstration project was installed on top of 
the Legislative Building, Winnipeg, itoba, during the summer of 
1976. The effects of a large number of variables are to be studied for 
a heating season. Proper evaluation of the information obtained from 
the project involves logging and processing large amounts of data. It 
was determined that an economical method of data evaluation could 
be achieved by an automatic data logging and control system. On- 
site data logging and processing are possible without human inter- 
vention throughout the life of the experiment. Further processing of 
the data can be obtained by transferring the data into a large 
computer installation where the results can be plotted and manipulat- 
ed. The selection and use of this equipment has resulted in a 
considerable time saving for the research team. A description of this 
system as well as the primary elements used will be given in this 

rt. Comments on the value of incorporating microprocessing 

into future systems will be included. 


33000 Operational experiences with solar demonstration project 
on Manitoba Legislative Building. Chant, R.E.; Bryant, D.R.; 
Gemmel, R. pp 17p, Paper 42 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The design and construction features of the four separately 
mounted instrumented — totalling approximately 65 m? (700 sp. 
ft.) are described. The four panels are arranged in two arrays on the 


roof of the Manitoba ee poate Building. The front array is fixed at 


a tilt angle of 70° which is considered to be the optimum for the 
heating season in Winnipeg (lat 50°). The back array can be titled at 
any angle from 90° to re the horizontal. This provides for an 
extremely versatile test facility, the features of which are described. 
The two tank system uses water as the heat transfer medium, and 
supplies heat to the space above the dome of the rotunda. For cold 
weather starting, it is equipped with a glycol priming system. The 
system was only operated spasmodically throughout the winter but 
was run continuously from April 14 to June 26, 1977. Typical 
performance data for the months of April, May and June are given. 


33001 Mean monthly net heat transfer through windows. Cooper, 
K. (ECON, Energy Conservation Advisors, Vancouver, British Co- 
lumbia). pp llp, Paper 43 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Case studies for Vancouver and Edmonton with economic 
evaluation of window improvements are given. A calculation of 
single and double-glazed window heat gains in Vancouver and 
Edmonton are also given. A combination of two radiation models 
was used for diffuse and reflected radiation - the ASHRAE model 
for the hours in each month which have bright sun and an isotropic 
model (Hay, 1977) for all other hours of pro month. Monthly mean 
solar heat gain factors, giving gain as a fraction of incident radiation, 
were found for single and double glazings, and the results extrapolat- 
ed to triple and quadruple glazed windows. Monthly mean heat 
losses were found, based on the degree days of total heating required 
for each month, for a variety of window glazing and shutter combi- 
nations. Daytime losses were found from degree days taken to a base 
of 20°C, while nighttime losses used a base of 16°C. Based on the 
findings, current fuel costs and interest rates as well as projected fuel 
inflation rates, an allowable economic investment for each of the 
improvements was determined. These figures allow one to determine 
which energy conservation improvements to windows are economi- 
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cally justifiable and which window system will give the lowest total 
life-cycle cost. 


33002 Community, business and university participation in an 
alternate energy shelter. Lee, T.G. (Univ. of Calgary, Alberta, 
Canada); Long, J.W. pp 4p, Paper 52 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A Calgary architectural office embarked on an energy shelter 
project involving participation from the Inglewood—Ramsey com- 
munity and the Faculty of pr agence esign at the University 
of Calgary. The purposes of this unique combination are: in-house 
learning process on po Hag energy design and technology; commu- 
nity participation and education; and system design and monitoring 
of alternate energy components. Within the shelter are facilities to 
design, construct and monitor the operation of various solar energy 
related components. A 2700 liter surrounded by gravel provides 
storage for liquid and air type solar collectors. The shelter and an 
adjacent greenhouse are heated by this system. A wind generator is 
planned to assess its potential at a later date. 


33003 Solar energy assisted heat pump system. Adsett, E.E. 
(New Brunswick Electric Power Commission, Canada); Gunn, 
A.W.; Ireton, V.M. pp 8p, Paper 61 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A description of the desig ae construction of a solar heated 
Office building located in Sh , New Brunswick is given. The 
building is a district office for my New Brunswick Power Commis- 
sion. The building is designed with first emphasis being placed on 
energy conservation. The mechanical HVAC system utilizes solar 
heating along with the advantages of heat pumps. The office area is 
7000 ft? while an adjoining warehouse contains 5000 ft?, Construc- 
tion is scheduled to be complete during the summer of 1977. 


33004 Solar houses: a general appraisal of solar building design 
and technology. Stambolis, C.N.D. pp 372-414 of Solar energy. 
Geneva, Switzerland; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

An overall appraisal of solar heated and cooled buildings in 
the world today is presented. This review is a resume of a study 
which has been undertaken on behalf of UNESCO, and whose aim is 
to analyse and compare comprehensively, in terms of construction 
and performance, a number of successful solar buildings. The present 
paper has been prepared specifically for the WMO/UNESCO Solar 
Energy Symposium as an invited contribution, and draws its material 
from the above mentioned UNESCO sponsored study. First a brief 
historical introduction is made to the concept of using directly the 
sun's energy for heating buildings, followed by a classification and 
description of the basic types of solar buildings. Then the solar 
components and systems currently used are being discussed and an 
assessment is made regarding the level of technological involvement 
present in the various types of solar building referred to. Selected 
examples of solar buildings are analysed in terms of their location, 
construction, solar system, design and performance, and climatic 
adaption. Tables are presented comparing the above factors for 
various solar buildings and some conclusions are drawn as to the size 
of components used and the suitability of particular building designs 
for different climatic zones. Finally a discussion is made concerning 
the economics of solar building and to the prospects which lie ahead 
for further research, development and applications in this field. 


33005 Solar heat systems for use at high latitudes. Sorensen, B. 
pp 415-421 of Solar energy. Geneva, Switzerland; World Meteoro- 
Ogical Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The average insolation in Denmark (55 deg. northern lati- 
tude) is about half that of the most favorable parts of the world. 
Thus the question of the economic feasibility of solar energy use at 
fairly high latitudes is not radically different from that in more 
favored regions, considering a factor of two insignificant in compari- 
son with the uncertainty of the future cost of fuel-based alternatives. 
Yet the poor correlation between the variations in solar energy 
supply and heat demand makes it worthwhile to consider hybrid 
systems, such as combinations of solar panels, heat pumps and 
conventional energy sources. In this light the relative importance of 
solar collector area, absorber efficiency, heat and reflection losses, 
concentrating collectors and finally the nature and size of storage 
facility are discussed. For specific houses, combinations of solar, heat 
pump, and conventional heat systems are studied in an attempt to 
determine the optimum share of solar energy. The importance of 
introducing policies, which will make solar energy investments 
attractive to individual citizens, is stressed and some speculations 
made on the possible long-range impact of solar energy systems on 
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the future energy supply, taking up some of the lines of thinking 
previously introduced. 


33006 Role 6 eee 
supply. Noguchi, T. pp 479-485 of Solar ener 
land; World Metsoreha gical Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

International cooperation in the field of solar energy and 
recent research and development on solar heating, cooling, and hot 
water supply systems are reviewed briefly. (MHR 


cooling and hot water 
. Geneva, Switzer- 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 32946, 32971 


33007 (CONF-780956—2) Central receiver for the production of 
monoxides of carbon and nitrogen. Beall, S.E. Jr.; Goeller, H.E. (Oak 
a National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
. NTIS, PC A02/MF AOI. 
— industrial processes workshop; 
Atlanta, GA, USA (2 Sep 1978 
The possibility of on » NO and CO using a solar fur- 
nace is discussed. Design targets and an equipment layout for a very 
high temperature central receiver for nitrogen fixation are presented 
and discussed. Also the possibility of dissociating CO: to CO in a 
solar heated reactor for hydrogen “ma via the reaction CO + 
steam —> CO + Hyp is discussed. 


33008 (SOLAR/2008—78/24) = energy wage ol any 
evaluation. Aratex Services, Inc., industrial laundry, Fresno, 

nia, June—September 1978. Armstrong, H.L.; Sohoni, V.S.; Map, 
L.J. (International Business Machines Co ., Huntsville, AL (VU 
1978. Contract EX-76-A-29-4049. 40p. . NTIS, PC AtayMe 
AOl. 

The system utilizes 140 collectors manufactured by Ying. The 
collectors are flat plate and lexan glazed. They provide an effective 
aperture area of 6500 square feet. The collectors are mounted in 24 
rows on the flat roof of the building. The 12,500 gallon insulated 
fiberglass storage tank is mounted on an above ground slab in a 
partially enclosed area. All solar energy system piping is . All 
exterior piping is insulated with fiberglass covered by an aluminum 
jacket. The solar energy system is used in conjunction with a heat 
recovery system. Softened cold water is first pumped through a heat 
= i r which recovers heat from the laundry wastewater. The 
water then flows into the solar storage tank and circulates through 
the collectors. It is then pumped through another heat exc 
which boosts the water to the required temperature of 170°F. Steam 
from a low pressure gas-fired boiler located in the building is used as 
the auxiliary energy source. The hot water is stored in a 4,000 gallon 
holding tank which contains an immersed heat exchanger that adds 
heat to the water from the steam condensate. The ARATEX solar 
system has an average hot water demand of over 30,000 gallons per 
day at a temperature of 180°F. The heat recovery system reduced 
the hot water load at the laundry by 30 percent. Of the remaining 
load, 25 percent was provided by solar energy. 


33009 Review of solar grain drying. Catania, P.J. (Univ. of 
Regina, Saskatchewan, Canada); Davidson, H.R. pp 16p, ~~ 

Solar energy update ‘77: Canada. Edmonton, Alberta; 

Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Recent emphasis has been placed on solar energy as a poten- 
tial replacement or supplement to Fossil fuels now used to dry cereal 
grains. Much of this energy is used to increase the drying air 
temperature. The performance of dryers, managed by the U.S. 
Research and Development Administration, is assessed as to their 
potential as a substitute for fossil fuels now used in grain drying 
under Canadian climatic conditions. 


33010 Performance of a solar collector for grain drying in north- 
ern Saskatchewan. Brad, R.A. (Saskatchewan we of Agriculture, 
Tisdale, Saskatchewan, Canada); Catania, P.J.; Wrubleski, E.M. pp 
llp, Paper 47 of Solar energy update ‘77: Canada. Edmonton, 
Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A 43.7m? solar collector was built near Melfort, Saskatch- 
ewan, in the fall of 1976 to assess the feasibility of providing 
supplemental heat for natural grain drying in the northern section of 
the grain belt in Saskatchewan. The solar collector dried 50 tons of 
wheat from 16.5 to 14.5%m.c. in forty-seven hours of operation. 
Maximum temperature rises of 16°C above ambient were recorded 
during the period September 21 to December 21; the average 
temperature rise was 6°C. On clear days, the average ea 
from the collector was calculated to be 11 kWh/hour. on a 
partial budgeting method and 2200 kWh of energy expected from 
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the collector during normal fall conditions, a heater would have to 
cost less than $815 to be competitive economically with the solar 
collector. 


WATER HEATING 


REFER ALSO TO CITATION(S) 32957, 32965, 32967, 32968, 
32980, 32982, 32985, 32986, 32987, 32996, 33006, 33028, 33049 


(COO—4661-1) Cost effective solar hot water system for 

Econo-Travel Motor Hotel located at Woodbrdge, VA. 
(Solar Systems of Virginia, Inc., Ham +" (USA)). Nov a Con- 
tract EM-78-G-02-4661. 18p. Dep. S, PC A02/MF A 

The final report of a cost effective solar hot banal heating 
system installed on the Econo-Travel Motor Hotel at 13317 Gordon 
Boulevard, Woodbridge, Virginia is given. The description of the 
system along with the final breakdown, performance data and pay- 
back time are given. The payback time for the installed system will 
be approximately four (4) years instead of the 7.2 years estimated for 
the proposal. The additional savings is due to the reduction in the 
peak demand charge since the electric hot water heaters are not 
required to operate at the same time each morning as the dryers used 
for the laundry. As called for in the proposal to DOE, the success of 
the system will be determined by the reduction in the utility cost and 
reduced use of our fossil fuels. The results shown in the hotel’s 
monthly electricity bills indicate that this goal has been accom- 
plished. 


33012 Method and apparatus for providing differential tempera- 
ture thermostat control for solar hot water systems. Banke, K.O. US 
Patent 4,129, 118. 12 12 Dec 1978. Filed date 23 Jul 1976. 8p. 

A system is disclosed for detecting the temperature of water 
moving from a solar collector to a hot water storage and detecting 
the temperature of the water in the hot water storage by thermistor 
devices, comparing the resistance differences of the thermistor de- 
vices and providing a voltage proportional to the differences and 
providing a voltage proportional to the differences and comparing 
the voltage with a reference voltage providing a first output differ- 
ence signal. Comparing the first output signal in a differential ampli- 
fier device with a second reference voltage providing an output for 
opening and closing a switch circuit to a pump when the tempera- 
ture differential exceeds or is less than a given amount. Also detect- 
ing by a third thermistor the temperature of the water in the solar 
collector and then comparing the resistance of the third thermisotor 
relative to a standard resistance providing a control voltage to the 
second differential amplifer. This provides an output signal that also 
opens or closes the pump switch circuit in response to the tempera- 
ture of the water in the solar collector falling below a given 
temperature. The system also selectively changes the second refer- 
ence voltage in response to the switch to the pump being opened and 
closed, so that the pump is energized at or above a given water 
temperature differential between the solar collector and the hot 
water storage, and is de-energized when the temperature differential 
is a lesser amount. 


33013 Solar water heating tus. Harper, W.A. US Patent 
4,108,160. 22 Aug 1978. Filed date 21 Jun 1977. 4p. 

A utilization of solar energy to heat a domestic hot water 
supply is disclosed wherein an apparatus employs fluid pressure 
generated by solar radiation as both the motive force of pumping 
and controlling agent for maximizing heat gain and timing of re- 
quired transfers of the heat absorbing medium within the system. As 
the temperature of a simple solar collector rises when exposed to 
solar radiation, pressure is developed at a predetermined temperature 
by the vaporization of a fluid whereby a positive fluid pressure 
directly transfers a heat absorbing medium such as water into a 
second flat plate collector to absorb available solar generated heat 
developed by the collector. Upon removal of the solar radiation and 
concomitant collapse of the energy emission/absorption equilibrium 
in both collectors, the fluid pressure becomes negative with the 
condensation of the vapor and transports the water and its absorbed 
heat energy from the solar collector. The hot transport medium is 
transferred to a heat exchanger to heat a domestic water supply and 
transferred to a heat exchanger to heat a domestic water supply and 
to contribute to space heating needs. Upon the return of the next 
cycle of solar radiation the system responds by transferring fluids 
under pressure to collect available energy in the collector. Such a 
system is protected from freeze damage and controls the undesired 
loss of heat energy during times when solar radiation is inadequate 
for a heat buildup. 


33014 New affordable solar heater: a handyman’s dream. Brew- 
ster, E. pp 13p, Paper 10 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 
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A new type solar collector from Israel is now being exported 
to 35 different countries. After 45 years of using and improving solar 
pens units, Israel's industry can sell them at a fraction of the cost 

elsewhere. Installation is a do-it-yourself job anybody with 
Sale knowledge of plumbing can do in a few hours. Not needing a 
pump, it can be connected to any existing gas or electric tank and 
can be used with this back-up system or independently by turning on 
or off a few sanpeneye valves. This unit can be installed in any old 
house or mobile home and should pay for itself in a very short time. 
An Israeli collector tank and two panels cost less than $500, includ- 
ing transportation. Except on rainy days, it provides twice as much 
hot water as a conventional gas heater for all purposes. 


33015 Effective solar heater for Calgary swimming pools. Price, 
C.R. (Southern Alberta Inst. of Tech., Calgary, Canada). p } Ree 13p, 
sn 36 of Solar energy update ‘77: Canada. Edmonton, 

niv. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The use of commercially available plastic unglazed flat-plate 
collectors for heating a 24-foot diameter 13,000-gallon, above- 
ground Calgary swimming pool is demonstrated. Actual swimming 

| temperatures are given for the period April 8 to June 15, 1977. 
The collector efficiency will be given for various conditions of pool 
water and air temperature as a 1 as the effect of wind. In July and 
August, Calgary has hot days and cool summer evenings. Therefore 
also the effectiveness of using the same unglazed plastic flat-plate 
collectors for nighttime dissipation of stored heat due to daytime 
cooling of a domestic dwelling is investigated. It is also shown that 
solar energy for pool heating in Calgary is cost effective. 


33016 Demonstration of domestic water pre-heating using solar 
energy. Ireton, V.M. (Univ. of New Brunswick, Fredericton). pp 
a Paper 49 of Solar energy update ‘77: Canada. Edmonton, 
Alberta; Univ. of Alberta (19 O71 
From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 
Domestic water pre-heating and space heating are perhaps 
the two most important applications for utilization of solar energy in 
As part of the —— on Solar Heating of Buildings the 
National Research Council issued a contract for the installation 
and monitoring of a domestic water pre-heating system utilizing 
solar energy. The instrumentation is designed to measure the solar 
energy delivered to the —— tank, the energy absorbed by the 
domestic water, and the eer electrical energy required by 
a Cascade 40 topping tank. The system and instrumentation selected, 
the experience gained during installation and operation, and the data 
collected are described. Domestic water utilization can be variable 
and dynamic, and some interesting observations and inferences have 
been made. The volume of the tanks, thermal stratification and heat 
transfer in the pre-heat tank, and stand-by losses appear to be 
extremely important to the satisfactory operation of the system. 


33017 Solar energy applications in UK buildings. Courtney, R.G. 
pp 450-458 of Solar energy. Geneva, Switzerland; World Meteoro- 
ogical Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The potential for solar energy in the UK is discussed. The 
economics of solar water heating is briefly discussed and experimen- 
tal projects in the use of solar energy for water and space heating are 
described. (MHR) 


33018 Solar heating performance evaluation. Roux, D.; Tripod, 
B.; Mueller, J.R. pp 459-468 of Solar energy. Geneva, Switzerland; 
World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A basic question to the application of solar energy for build- 
ing heating is a quantitative evaluation of the available useful energy 
for heating, taking into account a given solar collector system in the 
es ailing meteorological conditions. Commonly, this problem is 

died with static considerations (average number of Langley per 
day, mean collector efficiency, ...) and the importance of heat losses 
is only guessed. To overcome this situation, a solar water heating 
installation (near Geneva), designed with a hot water storage tank to 
perform dynamic and global measurements, was extensively instru- 
mented. The dynamic measurements yield heat losses evaluation as a 
function of the solar radiation received during successive days with 
variable weather conditions. In addition global measurement of the 
energy available for use is correlated with the monthly meteorologi- 
cal data provided by the Airport of Geneva. This approach has the 
main advantage to complete a precise analytical performance evalua- 
tion of solar heating systems. The evaluation consists in establishing 
a dynamic model including all the system components and in com- 
paring it with experimental data. Method and results can be used for 
evaluation of systems operating in different meteorological condi- 
tions. The method and the results will be presented. 
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OTHER 
REFER ALSO TO CITATION(S) 32977, 33067 


33019 (DOE/NASA/CR—150872) Certification report for the 

CALMAC solar powered pump. (National Aeronautics and Space 

Administration, Huntsville, AL (USA). George C. Marshall Space 

ight Center). Dec 1978. Contract EY-76-A-29-1037. 41p. Dep. 
S, PC A03/MF AOl1. 

The certification of the CALMCA solar powered thermo- 
pump is presented. Each element of the specification is delineated, 
together with the verification, based on analysis, similarity, inspec- 
tion, or testing. 


33020 (LBL—6879) New absorption cycle: the single-effect re- 
generative absorption refrigeration cycle. Dao, K. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Feb 1978. Contract W- 
7405-ENG-48. 38p. Dep. NTIS, PC A03/MF AO1. 
A new absorption cycle, using heat as the energy source, was 
~ to produce refrigeration. This proposed cycle, referred to 
e single-effect regenerative absorption cycle or cycle 1R, has a 
poh ‘ormance much superior to the well-known basic absorption 
cycle, namely: the coefficient of performance (COP) is higher at 
higher input temperatures and the “cut-off” input temperature is 
very much lower. The cycle 1R operates with a multistage boiler 
and a multistage absorber in such a way that each stage of the heat 
input and heat rejection processes of the cycle occurs essentially at 
constant temperature rather than at constant pressure. The greatest 
part of the high pressure refrigerant vapor subsequently condensed is 
generated in an adiabatic multi-section regenerator rather than in the 
boiler (or the generator). The greatest part of the heat necessary to 
generate the high pressure refrigerant vapor comes from the absorp- 
tion of the evaporator vapor by the very weak solution leaving the 
boiler. This absorption process occurs in the regenerator. Because 
the regenerator is adiabatic, the cycle receives and rejects heat at 
essentially constant temperatures. Therefore, the COP of the cycle 
approaches the Carnot COP. 


33021 Solar stove. Clevett, M.L.; Clevett, M.L. US Patent 
4,130,106. 19 Dec 1978. Filed date 23 Mar 1977. 4p. 

A solar stove is disclosed having a casing with four rectangu- 
lar reflective panels foldably attached and surrounding the perimeter 
of the upper edge of the casing, the panels being foldable against the 
casing to form a neat package. Each panel is attached to an opposite 
panel by a flexible cord, the cords crossing each other when the 

els are opened to aid the user in aiming the solar stove directly 
into the sun. Triangular panels are removably attached to the sides 
of adjacent rectangular panels to fill the space created when the 
rectangular panels are — to approximately 45° past vertical. 
The oven is a drawer fitting in the casing and removable either 
horizontally or vertically, the drawer having multiple layer con- 
struction for heat retention and a dark interior surface for converting 
solar rays to heat. 


33022 Solar oven. Erwin, S.F. US Patent 4,125,109. 14 Nov 
1978. Filed date 18 Nov 1976. 6p. 

A solar oven of improved efficiency is disclosed wherein an 
octagonal radiation absorbing base is provided with eight primary 
reflectors and eight secondary reflectors to direct the solar energy 
thereupon. Each primary reflector is affixed to one side of the base 
at an angle of about 55° thereto. The triangular secondary reflectors 
are interposed between adjacent primary reflectors at an angle of 
about 57° to the base. The article to be heated is placed on the base 
and a transparent eight-sided cover is placed thereover. The entire 
apparatus is rotated and tilted so that the base is orthogonal to the 
incident solar energy. 


33023 Treatment of domestic sewage by using solar distillation 
and plant culture. Qasim, S.R. (Univ of Tex, Arlington). J. Environ. 
Sci. Health, Part A; A13: No. 8, 615-627(1978). 

A solar-still-greenhouse system was investigated for treatment 
of sewage, recovery of high quality distillate, and to utilize the 
nutrients contained in sewage for plant culture. Two small solar-still- 

greenhouses were constructed and operated. The temperature vari- 
pa in the solar stills and greenhouses, distillate condensation rate 
and its quality and plant viability in both units were investigated. 
The results indicate that solar radiation deodorizes sewage and 
reduces its BOD in the still. Condensates were free of coliform 
organisms, contained ammonia nitrogen and BOD in small concen- 
trations. 


33024 Report on experiments involving the conversion of high 
grade solar energy into mechanical and electrical energy. Weichman, 
F.; McKinnon, S. (Univ. of Alberta, Edmonton). pp 15p, Paper 60 of 
Solar energy update ‘77: Canada. Edmonton, Alberta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 
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The results of experiments designed around the attempt to 
gather, concentrate, and directly convert Edmonton sunshine, on a 
small scale, to both mechanical and electrical energy, by way of a 
free piston Stirling engine, are covered. This conversion has ready 
applications for remote installations, where power demands are od 
and maintenance is ible only infrequently. Discussion will also 
center about some of the unexpected characteristics and 
involved in the free piston Stirling engine, Fresnel lenses, and non- 
optical quality parabolic reflectors in this application. 


33025 Influence of solar radiation and radiant heat flow measure- 
ment error on measurement accuracy of material physical characteris- 
tics in solar furnaces, Frantsevitch, I.N.; Dvernyakov, V.S.; Pa- 
sichny, V.V. pp 431-437 of Solar energy. Geneva, Switzerland; 
World Meteorological Organization (1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

A solar furnace complex was created in the Academy of 
Sciences of the Ukraine that is used for the study of physical, 
mechanical, optical as well as some thermo-physical and physico- 
chemical properties of materials over a temperature range for 180°C 
to 3500°K. The objective of this work is to estimate the influence of 
solar radiation and heat flows measurement error at the focal spot on 
the physical values under investigation. It is shown that based on an 
army searchlight with a 2 meter mirror, the measurement error of 
heat flows in the focal spot of a typical laboratory furnace is up to 15 
to 20%. The calculation was carried out taking into account the 
guidance accuracy of the mirror, normal solar radiation measure- 
ments, the pattern position selected in relation to the focal spot, the 
accuracy of the calorimeter and measurement devices used and other 
factors. In spite of a rather high measurement error of heat flows, in 
this paper a conclusion is made concerning acceptance of such 
accuracy for a number of practical cases. In particular tal 
data variability caused by the non-uniform structure of materials 
often surpasses measurement errors. While studying material and 
coating radiative characteristics that undergo phase transformation 
over a given temperature range, the experimental data variability 
also surpasses measurement error because of the surface instability. 
Some considerations concerning ways of reducing measurement 
error as well as concerning the influence on accuracy of ee 
phenomenon experiments that change the radiation 
not recorded by the usual laboratory actinometer AT-SO. ‘y 4 
presented is a brief description of a typical experiment. 


33026 Solar desalination: status and potential. Mustacchi, C.; 
Cena, V. pp 507-518 of Solar com Geneva, Switzerland; World 
Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Freshwater can be produced by means of solar energy at a 
cost of 1 to 1.7 $/m? wih a mieiia of Gn coder of 90 towards 
fossil-fired operation. This concerns plants having a nominal produc- 
tion of at least 50 m*/hr and the multistage flash evaporator concept. 
For much smaller capacities, basin stills, at a cost et? 2 $/m*, are a 
convenient low-technology solution. These margins will increase to 
30% within the next ten years, and can even lead to better 
provided that priority is given to the present bottlenecks 0} ~ 
technology; namely, increasing lifetime and reliability, 
appropriate heat storage system, improving the dynamics 0! auiep 
and shutdown for the plants. 


33027 Realization and testing of a pumping system powered by 
solar cells. Cam D.; Castiel, A.; Perez, A.; Roger, J.A.; Dupuy, 
C.; Lavit, P.; rt, M. pp 611-620 of Solar energy. Geneva, 
Switzerland; World Baaneorciagiodl Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Photovoltaic converters are used as an energy § Re to 
pump water by means of an electrical motor and a cen’ 
These elements are connected directly to the solar cell panels. The The 
advantages of such a solution which is to be used in remote areas and 
must be as simple as possible are shown. The study is based on an 
average farm in Corsica and includes the following ; determi- 
nation of the solar flux and the design of the pan choice of a 
direct current motor and a pump, test of the assembly as a function 
of orientation of the panels, and comparison with a theoretical 
model. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 32869, 32894, 32899, 32933, 
32941, 32958, 32992, 32994, 33009, 33010 


33028 (DOE/NASA/CR—150860) Qualification test and analy- 
sis report: solar collectors. (Owens-Illinois, Inc., Toledo, OH (USA). 
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Solar Energy Products Group). Dec 1978. Contract EX-76-A-29- 
1037. 148p. Dep. NTIS, PC A07/MF AOI1. 

Test results show that the Owens-Illinois Sunpak/sup TM/ 
Model SEC 601 air-cooled collector meets the national standards 
and codes as defined in the Subsystem Performance Specification 
and Verification Plan of NASA/MSFC Contract NAS8-32259, 
dated October 28, 1976. The architectural and engineering firm of 
Smith, Hinchman and Grylls, Detroit, Michigan, acted in the capac- 
ity of the independent certification agency. The program calls for 
the development, fabrication, qualification and delivery of an air- 
liquid solar collector for solar heating, combined heating and cool- 
ing, and/or hot water systems. 


33029 (DOE/NASA/TM—78218) Development, testing, and 
certification of CALMAC Man solar collector 
and solar operated pump. Final report. Parker, J.C. (National Aero- 
nautics and Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center). Jan 1979. Contract EY-76-A-29-1037. 
30p. Dep. NTIS, PC A03/MF AOl1. 

A summary is presented of the final results of the Calmac 
Manufacturing Corporation of Englewood, New Jersey, for the 
additional development work on their existing rubber tube solar 
collector and solar operated pump for use with solar heating and 
cooling systems. It discusses the intended use of the final report, 
describes the development hardware, lists deliverable end items, 
deals with problems encountered during fabrication and testing, and 
includes certification statements of performance. It is shown that the 

roducts developed are marketable and suitable for public use, with 
imitations. 
33030 (SAND—78-7048) Study of low-cost ‘anchor 
designs for single-axis-tracking solar collector systems. Auld, H.E.; 
Lodde, P.F. (New Mexico Univ., Albuquerque (USA)). Dec 1978. 
Contract EY-76-C-04-0789. 46p. Dep. S, PC A03/MF AOl1. 

The requirements for the foundations of single-axis-tracking 
solar collector systems are defined. Ten preliminary foundation 
systems capable of meeting these requirements are evaluated in 
relation to deployability and cost-effectiveness. A detailed design is 
presented for the optimal system and two alternative designs. 


33031 Flat plate solar collector system. Doyle, G.H.; Johnston, 
J.R. US Patent 4,138,989. 13 Feb 1979. Filed date 10 Feb 1977. 2p. 

A flat plate solar collector system is disclosed embodying a 
plurality of individual conventional solar collector panels in which 
the frames of said panels are provided with notc portions or 
recesses for the reception of union type pipe couplings joining the 
headers of adjacent panels to permit the several panels to be assem- 
bled in butted side-by-side or precisely contiguous relation. Addi- 
tionally, cover plates are provided for the recesses to present a 
unitary appearance to the assembly. 


33032 Solar heating unit. Shipley, R.M. Jr. US Patent 4,138,994. 
13 Feb 1979. Filed date 14 Jul 1977. 4p. 

Solar heating apparatus is disclosed comprising a plurality of 
similar sections, each having a light-reflecting surface and providing, 
when opened out in an edge-to-edge position of the sections, a 
substantially continuous parabolic dish and providing in a closed 
stacked position of the surfaces an enclosure for the confronting 
light-reflecting surfaces. A receiver is mounted at or adjacent to the 
a point of the dish in the operating, heat-collecting position of 
the sections. 


33033 Viscosity stabilized solar ponds. Shaffer, L.H. US Patent 
4,138,992. 13 Feb 1979. Filed date 21 Jul 1975. 18p. 

A solar pond is disclosed for collecting solar energy prefer- 
ably filled with a shallow layer of water over a blackened sunlight- 
absorbing surface which is in turn in contact with a heat-storage or 
heat exchanging medium. Convection in the solar pond is inhibited 
by raising the viscosity of the pond by adding gelling agents, for 
example, a polyethyleneoxide adduct of a hydrophobic residue. 
Convection is further inhibited by dividing the pond into cells such 
that the Rayleigh number of the fluid within the cell structure is less 
than the critical Rayleigh number at which convection may occur. 
The dividers may be translucent or transparent generally horizontal 
sheets or generally vertical sheets, forming matrices which are 
rectangular, hexagonal or triangular in horizontal cross-sections. 
Alternatively, the gelled fluid medium of the solar pond may be 
bagged in translucent elongated bags which when arranged in the 
pond have their shortest dimension less than that which will support 
convection. Formulas are given for computing the maximum permis- 
sible shortest dimension of the cells of the structures disclosed and a 
omen formula is given for computing this dimension in any con- 

guration. In one embodiment of the invention, the solar pond is 
merely made shallow enough and viscous enough that convection 
will not take place. 


33034 Flat solar collector. Lorenz, J. (to Maschinenfabrik Augs- 
burg-Nurnberg Aktiengesellschaft-Man). US Patent 4,138,991. 13 
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Feb 1979. Priority date 31 Jul 1976, German, Federal Republic of 
(F.R. Germany). 4p. 

A flat solar collector arrangement used for collecting solar 
energy in which a metal tub serving as a carrier and made by a deep- 
drawn process, is filled with synthetic material. A heat carrier 
channel system and a collector plate are located on top of the 
synthetic material. A protective disk is connected by a rubber gasket 
ring to an edge of the metal tub, and a bellows-shaped device in the 
metal tub between the collector plate and the protective disk is used 
for influencing the enclosed volume. The metal tub may be made of 
galvanized sheet iron, and the upper rim of the metal tub is drawn 
outward, parallel to the bottom of the tub. The synthetic material, 
furthermore, may be in the form of a flaky styropor mass which 
serves as heat insulating material. The channel system and the 
collector plate are integrated as a single one-plate system. The metal 
tub, furthermore, has at least one opening which is closed by means 
of the bellows-shaped device, and is directed inward or outward. 


33035 Solar collector. Karasick, N.M. US Patent 4,136,675. 30 
Jan 1979. Filed date 9 Aug 1976. 8p. 

A solar collector comprises a series of absorber modules each 
formed as an extrusion that forms side-by-side flow channels. In one 
form of the invention, end plates close the flow channels at their 
ends, the ribs between the flow channels being cut away at their 
ends in order to define a sinuous flow path from the outside to the 
inside of the collector. The absorber modules are supported at the 
relatively low temperature sides adjacent the inlets, and with con- 
ductive engagement only with the bottom wall of the absorber. 


33036 Flat plate solar energy collector. Hallanger, L.W. US 
Patent 4,136,672. 30 Jan 1979. Filed date 24 Mar 1977. 4p. 

Apparatus is disclosed for collecting solar radiation in the 
form of heat and coe it to a working fluid, including in 
combination, a collector surface and a highly porous open cell 
material used as a fluid carrier which abuts and allows the working 
fluid to contact the back side of the collector surface. 


33037 Solar collector. Coxon, DeW.; Bregg, G.N. (to Jordan 


College). US Patent 4,131,109. 26 Dec 1978. Filed date 25 May 1977. 
4p. 


A solar collector assembly is disclosed having within its 
housing a series of radiant energy entrapping collector elements, 
each having an energy absorbing base, a generally semicylindrical 
upwardly open reflector with concave, upper, receptor-reflector 
surfaces and convex lower receptor surfaces, a collector and radi- 
ation entrapping receptor projecting up in said reflector into the 
radiation reflection pattern of the concave surfaces. These elements 
form elongated fluid flow heat exchange passages. 


33038 Solar energy collector. Hopper, T.P. (to Sunworks, Inc.). 
US Patent 4,131,111. 26 Dec 1978. Filed date 28 Feb 1977. 4p. 

A solar energy collector is disclosed in which one or more 
sheets of thin transparent material are positioned in the collector 
housing. The sheets are tensioned on frames which are supported 
within the housing and the uppermost frame supports a glass cover 
member. 


33039 Solar concentrator with restricted exit angles. Rabl, A.; 
Winston, R. (to Dept. of Energy). US Patent 4,130,107. 19 Dec 1978. 
Filed date 10 Nov 1977. 10p. 

PAT-APPL-850,340. 

A device is provided for the collection and concentration of 
radiant energy and includes at least one reflective side wall. The wall 
directs incident radiant energy to the exit aperture thereof or onto 
the surface of energy absorber positioned at the exit aperture so that 
the angle of incidence of radiant energy at the exit aperture or on the 
surface of the energy absorber is restricted to desired values. 


33040 Solar energy collector. Yoke, J.H. US Patent 4,129,119. 12 
Dec 1978. Filed date 12 May 1977. 6p. 

A solar energy collector is disclosed herein which comprises 
a pipe interconnecting lower and upper headers, the upper header 
structurally supporting the pipe. The pipe extends within an opening 
in the lower header and includes an exterior shoulder which rests 
upon the lower header. The other end of the pipe includes an 
exterior shoulder, the pipe extending into an opening in the upper 
header. A spring rests on the shoulder on the upper end of the pipe 
and holds a combination bearing and fluid seal against the upper 
header. A parabolic reflector is supported by the pipe, and a fluid is 
movable through the pipe from one header to the other for receiving 
the solar energy focused upon the pipe by the reflector. The pipe is 
operable to rotate to direct the reflector toward the sun. 


33041 Radiant energy collector. Wyatt, W.G. US Patent 
4,129,115. 12 Dec 1978. Filed date 27 Sep 1976. 10p. 

Disclosed is a radiant energy collector and concentrator 
having opposed symmetrical concave sides forming a trough. The 
profile curve of each side wall is comprised of two sections defined 
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by different equations. The top section is a parabola and the bottom 
section is a straight line or another parabola or other curve. 


33042 Method of making solar reflectors. White, G. (to White- 
_ Inc.). US Patent 4,127,926. 5 Dec 1978. Filed date 16 Jun 1977. 
4p. 

A method is disclosed of making a solar reflector from a flat 
rectangular sheet of reflecting material into a substantially parabolic 
cross-sectional shape to form a part of a solar heat collecting system. 
The reflector is supported to concentrate the rays of the sun on a 
pipe through which liquid is circulated. The sheet material is bent 
permanently along its longitudinal center line to give the two half 
portions thereof a minor angle with respect to a horizontal plane, 
bending the longitudinal edges back upon themselves to form slotted 
hook portions along the longitudinal edges of the sheet material and 
bending the two half portions toward each other below the breaking 
point of their elasticity to receive the longitudinal edges of a translu- 
cent plate in the slots of the hook portions whereby the parts are 
held in assembly. 


33043 Heat absorbing window. Berman, M.H. US Patent 
4,127,102. 28 Nov 1978. Filed date 16 May 1977. 8p. 

A heat absorbing window is disclosed which can receive solar 
energy and transmit the illumination part of the solar energy, while 
utilizing the heat part of such energy to provide a source of heat for 
useful purposes. The window includes a frame with three window 
panes. The outermost pane faces the exterior and is of non-heat 
absorbing material. The middle pane is of heat absorbing material, 
and the innermost pane can be either clear or of absorbing material. 
The space between the first and middle window panes defines an 
insulation space therebetween. The space between the middle and 
the inner window panes defines a fluid chamber wherein a fluid is 

. While in the chamber, the fluid is heated from the heat 
absorbed by the abutting heat absorbing window panes. The heated 
fluid is sent to a heat exchanger to extract the heat and provide 
useful heating purposes. 


33044 Panels for solar heating system. Porter, C.; Bakun, P. US 
Patent 4,125,108. 14 Nov 1978. Filed date 13 Jun 1977. 12p. 

For use in a solar heating system in which is employed a 
source of a heatable fluid, a solar heating panel is disclosed made of 


spaced corrugated metal sheets which form an envelope which is fed 
by tubes attached to the top and which is drained by tubes at the 
base. The envelope may alternatively be made up of flattened tubes 
which would compartmentalize the envelope. The envelope is 
coated with Teflon to improve heat retention and reduce heat loss. 


33045 Method and system for utilizing a flexible tubing solar 
collector. MacCracken, C.D. (to Calmac Manufacturing Corp.). US 
Patent 4,112,921. 12 Sep 1978. Filed date 27 Oct 1977. 18p. 

The practical large scale use of solar energy depends primar- 
ily upon the first cost of solar collectors per unit area being greatly 
reduced below known designs without loss of efficiency. The subject 
invention introduces a method of making flat plate solar collectors 
for heating liquid in which the use of metal and glass is almost totally 
eliminated, weight is greatly reduced, and assembly of the compo- 
nents is done at the site from rolls of flexible materials in lengths to 
fit the available space. While materials of much lower thermal 
conductivity than metal are used, the increased surface area and 
close spacing of liquid tubes provided by employing this invention 
more than make up for the lower conductivity. Standard insulation 
board covered with roofing cement and other adhesives serves as the 
base and frame to hold small synthetic rubber tubes, headers, and 
flexible cover material made of transparent fiberglass reinforced 
plastic. Field assembly assures participation of local personnel who 
are then prepared to sell, service, and maintain the system. The 
cover material may be used in place of roofing across rafters and 
then insulation board covered with the rubber tubes and adhesive 
pushed up between the rafters from inside the roof space. 


33046 Solar energy reflecting system. Polley, J.A. US Patent 
4,106,485. 15 Aug 1978. Filed date 9 Aug 1977. 10p. 

A solar energy reflecting system is disclosed which can 
modify its reflector configuration in accordance with the movement 
of the sun across the sky. The system includes a circular dish-like 
housing with upper and lower circular hoops in spaced relationship 
within the housing which can be displaced relative to each other. A 
series of reflector panels are sequentially spaced around the peripher- 
al wall of the dish like housing and controlled by the displacement of 
the upper and lower hoops to lie in an outwardly flared direction 
and pivot as the hoops are displaced relative to each other. A sensing 
device detects the position of the sun in the sky and accordingly 
displaces the hoops to thereby pivot the reflector panels appropriate- 
ly to give the proper reflector configuration which will provide the 
best focusing of the sunlight and concentrate it onto a heating coil 
where the heat can be absorbed and transferred to a storage tank. 
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33047 Reflective solar heat collector. Lyon, F.A.; Harrison, H. 
(to Halm Instrument Co., Inc.). US Patent 4,106,480. 15 Aug 1978. 
Filed date 19 Apr 1977. 8p. 

A reflecting solar heat cellector is disclosed. A stationary 
cylindrical receiver surface absorbs sunlight. An array of reflecting 
mirror strips are rotatably mounted in substantially parabolic ar- 
rangement having the receiver surface substantially at its focus. 
Motor means are connected for pivotally rotating said mirror strips 
substantially in unison about spaced-apart axes parallel to said receiv- 
er surface and substantially in said parabolic arrangement, to track 
the sun's apparent motion. 


33048 Solar heat collector. Rogers, R. US Patent 4,106,479. 15 
Aug 1978. Filed date 6 Aug 1976. 4p. 

A solar energy collector is disclosed including a bank of 
pyramidal or conical units having a relatively small tip le. Trans- 
lucent cover means having pyramidal shaped bosses of large tip 
angles serve to concentrate and preserve the heat. The units may be 
assembled so as to be properly oriented to the sun, or the pyramid 
may be constructed in a form other than a regular pyramid with its 
base at a right angle to its median line for the same purpose. 


33049 Solar heat exchange panel and method of fabrication. 
Ford, F.A.; Armstrong, E.; Rhodes, R.O. (to Fafco, Inc). US Patent 
4,098,331. 4 Jul 1978. iled date 31 Jan 1977. 8p. 

A panel having multiple tubular passages extending thereth- 
rough and fitted on each end with a fluid tight hollow header is 
disclosed. Apertures through one side of the headers place the 
tubular passages in communication with the interior of the headers. 
Fluid ? ga into one header flows through the tubular passages to 
the other header, exchanging heat with the environment surrounding 
the panel as it passes therethrough. The panels are formed to provide 
a flow restrictive feature at the ends of the through fluid passages so 
that substantial flow will exist in all passages in all panels in an array 
of panels. One method for obtaining a fluid tight bond between the 
headers and the panel involves a forming process utilizing a heated 
die applied to the panel ends, and a subsequent panel and header 
material melting process followed by imposing pressure contact 
between the formed panel ends and the headers to thereby effect a 
permanent bond or weld. 


33050 Flat plate solar collector panel having extruded thermal 
conductors, Watt, R.E. US Patent 4,098,261. 4 Jul 1978. Filed date 23 
Feb 1977. 4p. 

A solar collector panel is disclosed wherein heat absorbed in a 
collector plate having a broad, uniformly flat surface area may be 
conducted by a plurality of thermal conductors to a fluid flowing 
through pipes that are arrayed over the flat surface area of the 
collector plate. Each of the thermal conductors has broad flat 
surfaces in contact with the flat surface of the collector plate on 
opposite sides of the pipe, and an inner surface in mating contact 
with most of the pipe. The thickness of the thermal conductor 
increases from the extreme ends of its broad flat surfaces toward its 
inner surface. The thermal conductors are aluminum extrusions. A 
thermal joint compound is applied between the thermal conductors 
and the contacted surfaces of the pipes and the collector plate. 


33051 Low loss solar collector with heat tube and heat store. 
Genswein, A. (to Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,647,720/A/. 19 Jan 1978. 8p. (in 
German). 

The invention concerns a low loss solar collector for high 
outlet temperature in connection with a heat tube and a heat store. 
In principle the collector consists of several conical collector sur- 
faces arranged inside one another, which are arranged s: trically 
around a common axis, the cone axis. The collector material has a 
small radiation constant. The rays hitting the collector surface are 
reflected several times in the cone and give up a part of their energy 
on each reflection. To avoid convection losses, the whole absorber 
sheets are accommodated in an evacuated glass piston, which is also 
conical. A heat tube is fixed at the apex of the absorbing cone, over 
which the absorbed heat is taken to a heat store. 


33052 Temperature deformations of solar energy concentrators. 
Korolev, V.M.; Machuev, Yu.I.; Nazarov, A.; Sokolov, E.V.; Solo- 
dovnikova, L.A.; Fokin, V.G. (Physical-Technical Inst., Ashkhabad, 
USSR). Geliotekhnika; No. 2, 20-28(1978). (In Russian). 

Solar energy concentrators are considered as parabolic reflec- 
tors reinforced by radial and annular ribs. An investigation is made 
of the deformation of such structures under the action of axis: 
tric and skew-symmetric heating, using an ordinary differential equa- 
tion of flexure of an isotropic shell of revolution in which the 
thickness term accounts for the moment of inertia of the stiffening 
rib and the attached covering, and also the width of the covering. 
For a concentrator reinforced only by radial ribs, the deformations 
are considerably higher than in the case of radial and circular ribs. 
Skew-symmetric deformations occur when the optical axis of the 
concentrator does not coincide with the axis of the radiant flux. 
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Analysis of the results shows that from the qualitative side the 
processes of temperature deformation of concentrators under skew- 
symmetric strains is practically analogous to the case of axisymme- 
tric temperature deformations. 


Devices with sectional photoreceiver and laser emitter for 
determining the characteristics of solar radiation concentra- 
tors. Krasilovskii, V.1.; Tarnizhevskii, B.V.; Tver’yanovich, E.V. 
Geliotekhnika; No. 1, 30-35(1978). (In Russian). 

A simple method of estimating local electrical precision char- 
acteristics of solar radiation concentrators was developed in which 
the linear or angular aberration constitutes the estimate of the local 
surface errors of the mirror, and the distribution of the energy 
density with respect to the focal image is the integral error. A device 
that implements this method is described, the basic elements of 
which are a laser emitter, the beam of which is parallel to the optical 
axis of the tested paraboloid concentrator and a photoreceiver in the 
form of a silicon photoconverter placed in the focal plane. The 
procedure for determining the inte characteristic of the investi- 
gated concentrator, the spatial configuration of the density distribu- 
tion of the radiant flux over the focal plane, was based on measuring 
the statistical distribution pattern of the reflected beams over the 
focal plane with subsequent laser beam illumination of a large 
number of points on the concentrator surface. The calculated values 
of the angular aberrations of the mirror reflectors are presented in a 
table, and the distribution of the energy density at the focal point of 
the paraboloid mirror 1.5 meters in diameter and 0.94 meters in 
diameter is plotted. 


33054 General principles of calculating multielement concentrat- 
ing systems. Zakhidov, R.A. (Central Planning-Design and Techno- 
logical Process Office of Scientific Instrument ing, Tashkent, 
USSR). Geliotekhnika; No. 1, 22-29(1978). (In Russian). 

The general principles of the design of multielement concen- 
trating systems are discussed in terms of the fundamental co ts of 
the radiant vector fields, statistical brightness, reflection, and 
path. The outline and block diagram of an algorithm for the me- 
chanical design of the discussed systems, including multimirror, 
multifaceted, polyheliostatic, and so on, are analyzed, and the equa- 
tions are derived for the calculation of the parameters of these 
systems. 


33055 Solar collector. Overkamp, K.H. (to Rheinisches Zink- 
walzwerk G.m.b.H. und Co. K.G., Datteln (Germany, F.R.); Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,626,895/A/. 29 Dec 1977. 8p. (In German). 

A solar collector is described which is distinguished from 
other collectors in that its interior space is filled with dry air during 
production. There is also a drying installation which is connected 
with the interior space. 


33056 Solar collector. Zink, H.; Zink, G. (to Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,619,467/ 
A/. 24 Nov 1977. 11p. (In German). 

A solar collector with a light-permeable wrapping foil and a 
dark absorption body arranged in this foil is described. According to 
the patent claim, the absorption element consists of a plate-shaped 
textile composite material. Details are given on the connection of the 
absorber to the heat carrier medium, in particular constructional 
details. 


33057 Solar collector unit. Kostanski, M. pp 6p, Paper 16 of 
Solar energy update ‘77: Canada. Edmonton, Alberta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The solar collector is built in the backyard and attached to 
the south wall of a garage. It is connected to the house heating 
system by galvanized ducts insulated with 2” styrofoam insulation 
and wrapped with 6 mill polyethylene sheet, and placed in a 30” 
deep tunnel using 1/2 hp motor with a 14” fan to blow the hot air 
into the house. It contains 92 sq feet of collector area using thermo- 
pane windows. The heat is stored in 7 cu yds of 1 1/2” stone. The 
stones are stored in an area of 15’ x 7’ x 6’ high insulated chamber. A 
1/4 hp motor with a 12” is used to blow the hot air from the 
collector under the stones. 


33058 Comparison of five solar collectors for space heating for 
five climate areas of Canada. Dumont, R.S.; Besant, R.W. (Univ. of 
Saskatchewan, Saskatoon, Canada). pp 14p, Paper 26 of Solar energy 
update ‘77: Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A comparison using a mathematical model is made of 3 
different collector types in 5 different climate areas of Canada - 
Vancouver, Edmonton, Winnipeg, Ottawa, and Fredericton. The 
three collector types are as follows: a trickle type collector, a double 
glazed non-selective collector, and a vacuum tube collector. In each 
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location the collector is set at the latitude plus 15 degrees. The heat 
loss characteristic of the house is 100W/C®, which corresponds to a 
dwelling with very high thermal resistance and low infiltration. The 
water heating load is taken to be 300 liters/day raised through 50°C. 
Results of the comparisons are shown in the form of charts indicat- 
ing the solar collector surface area required in each location to 
provide a given percentage of the total annual load. 


33059 Performance of a boiling, condensing flat-plate collector. 
Rush, C.K.; Sendall, R.F. (Queen’s Univ., Kingston, roms Tp, 
Paper 28 of Solar energy update ‘77: Canada. Edmonton, Alberta; 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The design of a flat-plate collector based on the boiling of a 
liquid in a closed space with transfer of heat from the resulting vapor 
to a water carrying pipe in a condenser is described. The advantages 
of such a collector are discussed in terms of corrosion, control, 
freezing, and manufacture. Test results giving the performance of 
prototype collectors are presented. 


33060 Canadian solar collector test facility. Bertram, R.W.; Niel- 
sen, V.H.; Norgate, G. (Ontario Research Foundation, Sheridan 
Park). pp 13p, Paper 33 of Solar energy update ‘77: Canada. Edmon- 
ton, ; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

A comprehensive testing facility has been established in order 
to provide in Canada a solar collector evaluation service. Of particu- 
lar interest are the tracking mounts, test loops and data acquisition 
systems aimed primarily at meeting the requirements of ASHRAE 
93. The measurement techniques are discussed with particular refer- 
ence to error definition. 


33061 Effects of collector tilt and orientation on solar heating 
performance. Hooper, F.C.; Attwater, F.C. (Univ. of Toronto, 
Canada). pp 12p, Mond 37 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

When raw radiation data are available it is straightforward to 
calculate the total incident energy on a collector at any given 
orientation over any desired time period. The orientation receiving 
the highest level of radiation over a long time period, such as a year, 
does not, in general, give the best overall system performance. Heat 
collected is dependent both on the insolation and the temperature 
difference between the collector plate and the ambient air. Annual 
storage heating systems, short-term storage heating systems and 
domestic hot-water heating systems all have different seasonal stor- 
age temperature cycles. Accordingly, the optimum angle will be 
different for each. The inclusion of ground surface albedo, reflectors 
and local site condition factors such as shading, hills and wind 
exposure further complicate the analysis. A computer simulation is 
needed at present to p sree the optimum for a particular system 
and location. In general, however, the performance is not particular- 
ly sensitive to variations of up to +-15% in any direction. 


33062 Solar energy collection today: a brief study. Fath, T. pp 
16p, Paper 38 of Solar energy update ‘77: Canada. Edmonton, 
Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

First a brief introduction to various aspects of the "state of 
the art” of solar collection is given. Then, using approximate effi- 
ciencies of methods and Btu values of insolation available for solar 
collection, rough feel is developed for the economic feasibility of 
supplying the average Edmonton household with space or water 
heating utilizing flat-plate collectors. A mathematical model is given 
whereby the economic viability of various systems can be compared 
through calculation of the approximate “payback time.” Some meth- 
ods that the Canadian and provincial governments could use to aid 
the development and installation of solar collection systems con- 
clude the paper. 


33063 Corrosion considerations in flat-plate solar collector sys- 
tems. Gruner, A.C.; Townsend, D.U. (Ontario Research Foundation, 
Sheridan Park). pp 16p, Paper 39 of Solar energy update ‘77: 

. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The high cost of flat-plate solar collectors can be reduced by 
extending their life. This may be achieved by a proper selection of 
materials so that the life of a solar collector system will not be 
shortened by the effects of corrosion. Corrosion processes may 
occur on the external and internal parts of a solar collector system. 
Several types of corrosion, such as pitting, galvanic and crevice 
corrosion, may occur on the external surface of the collector. The 
heat transfer fluid whether water or a water glycol solution may also 
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be corrosive to the internal surfaces of the plumbing and absorber 
plate, producing pitting, galvanic crevice and erosion corrosion. 
Properties of water and glycol solutions used as the heat transfer 
fluids are given and recommendations are proposed for maintaining 
these fluids in a non-corrosive state. 


33064 Direct absorption solar collector, Weichman, F.L.; 
Hughes, D.G. (Univ. of Alberta, Edmonton). pp 15p, Paper 40 of 
Solar energy update ‘77: Canada. Edmonton, Alberta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Much of the expense of solar collectors originates in the cost 
of copper tubing and the work involved to obtain good thermal 
contact between the copper tubing and the blackened receiving 
plate. The performance of a solar collector based on readily availa- 
ble transparent, channeled plastic sheets where the incident solar 
energy is absorbed by water and/or antifreeze blackened with dye is 
described. The system is particularly useful in northern climates 
where, because of below freezing temperatures, heat exchange be- 
tween collector and storage facility needs to be indirect anyway. 


33065 Geometric improvement of starting-sheet polyurethane- 
foam replicas for solar concentrators. Bazarov, B.A.; Kapelyushni- 
kov, V.M.; Kalinin, B.A. (Physical-Technical Inst., Ashkhabad, 
USSR). Geliotekhnika; No. 2, 25-29(1977). (In Russian). 

From hard polyurethane solid foams the authors obtained 
replicas by spraying on a standard parabolic mirror 1.5 m in diameter 
with 0.87-m focal length and 48° aperture. The efficiency and 
simplicity of the technology used makes the process feasible for 
producing a large number of polymer copies with diameters of 0.46 
to 1.5 m. The research shows that the copies of solar concentrators 
obtained by the spraying of hard polyurethane foams duplicates its 
own standard with sufficient accuracy (0.8 to 0.98). The discrepancy 
in the dispersion angles does not exceed 0.1%. The use of the 
standard reflector considerably simplifies the process of measuring 
the geometric perfection of the prepared replicas, and allows them 
to be used as secondary standard without reflective coatings. For the 
reflective layers of solar concentrators prepared on the basis of 
polyurethane foams it is best always to use film coatings applied by 
the galvanic method. 


33066 Integration of infra-red ambient temperature and wind 
conditions in flat collector performance prediction. Ployart, R.; Co- 
lomes, J.; Devin, B. pp 438-449 of Solar energy. Geneva, Switzer- 
land; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

The performance prediction of flat-plate solar collectors is 
dependent on solar incidence angle, global radiation and environ- 
mental conditions which determine the losses of the device. Exten- 
sive collector testing on solar simulator and curve fitting with 
physical models has shown the necessity to have infra-red radiation 
collector performance at any location. Pyrradiometers can be used 
for infra-red measurements, but it has been shown that a more simple 
method could be used at weather stations to derive a figure repre- 
sentative of ambient conditions for flat-plate collectors. This is a 
stagnation temperature of a specific glass window which integrates 
the influence of infra-red, wind and ambient temperature. Justifica- 
tion and use of this environment equivalent temperature in collector 
performance will be given and the measuring device described. 


33067 Solar energy for cooling: a challenge to modern technol- 
ogy. Ezeilo, C.C.O. pp 469-478 of Solar energy. Geneva, Switzer- 
land; World Meteorological Organization (1977). 

From UNESCO/WMO solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Experiments are described in which a flat-plate collector and 
a paraboloidal cylindrical concentrator are used for the Solar 
Energy Harvest. Water is the energy absorbing fluid and the heated 
water is circulated by regulated thermosyphon action to a lagged 
collector enclosing the generator of Type 27A1 Production No. 
9280271, Domestic Electrolux Absorption Refrigeration Unit. Ther- 
mal energy from the sun then replaces the kerosene burning process 
in such systems. Aqua-ammonia is the primary generator binary 
mixture and results obtained show that with collector areas of close 
to 2.0m?, the maximum generator temperature is about 80°C and the 
maximum cooling in the evaporator only about 14°C below the 
ambient temperature of around 33°C. The conventional Aqua-am- 
monia system is therefore not the best suitable for solar refrigeration 
except perhaps for the intermittent cooling of drinking water on hot 
days. Lithium—Bromide/Water Systems and others that abound in 
Solar Energy literature may well be attractive propositions; yet a 
solar powered cooling system that relies on no auxiliary power 
source and yet produces large enough refrigerating effect (even for 
domestic use) is still a challenge. 
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33068 Study of the characteristics of convective heat transfer in 
cylindrical solar receivers on the basis of the solution of the 

problem of that exchange. Rozhkov, I.A.; Grilekhes, V.A. Geliotekh- 
nika; No. 2, 56-63(1977). (In Russian). 

A study is made of the convective heat exchange during a 
laminar flow of a fluid in a flat duct with a nonuniform heat 
conductor on one side. The influence of the heat conductivity of the 
wall, change of Reynolds number in the laminar region and of the 
maximum value of the heat flux on the Nusselt number is shown. 
Approximate dependences of the Nusselt number on the length of 
the duct obtained for the nonuniform heat conductor can be used in 
the heat engineering calculations of cavity-type high-temperature 
cylindrical solar receivers with characteristic heat flux distributions 
of q(x)/sub max/ = 2.7 x 10* to 5 x 10° w/m? during a laminar flow 
mode of the heat carrier. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 32934, 32938, 33061, 33617 


33069 (ANL—79-15) Design and installation manual for thermal 
energy storage. Cole, R.L.; Nield, K.J.; Rohde, R.R.; Wolosewicz, 
R.M. (eds.). (Argonne National Lab., IL (USA)). Feb 1979. Contract 
W-31-109-ENG-38. 283p. Dep. NTIS, PC A13/MF AO1. 

The purpose for this manual is to provide information on the 
design and installation of thermal energy storage in solar heating 
systems. It is intended for contractors, installers, solar system design- 
ers, engineers, architects, and manufacturers who intend to enter the 
solar energy business. The reader should have general knowledge of 
how solar heating systems operate and knowledge of construction 
methods and building codes. Knowledge of solar analysis methods 
such as f-chart, SOLCOST, DOE-1, or TRNSYS would be helpful. 
The information contained in the manual includes sizing storage, 
choosing a location for the storage device, and insulation require- 
ments. Both air-based and liquid-based systems are covered with 
topics on designing rock beds, tank pump and fan selection, 
installation, costs, and operation and maintenance. Topics relevant to 
heating domestic water include safety, single- and dual-tank systems, 
domestic water heating with air- and liquid-based space heating 
system, and stand-alone domestic hot water systems. Several appen- 
dices present common Doers with storage systems and their 
solutions, heat transfer fluid properties, heat exchanger sizing, and 
sample specifications for heat exchangers, wooden rock bins, steel 
tanks, concrete tanks, and fiberglass-reinforced plastic tanks. 


33070 (ANL/EES-TM—35) Assessment of the technoeconomic 
feasibility or seasonal thermal energy storage systems (STES). (B and 
A Engineers Ltd., a IL (USA)). Dec 1978. Contract W-31- 
109-ENG-38. 81p. Dep. S, PC A05/MF AO1. 

The feasibility of the use of Seasonal Thermal Energy Storage 
(STES) systems employing large volumes of water is examined on 
the bases of technology and economics. Three building types are 
considered: single-family houses, low-rise multi-family apartment 
buildings, and small commercial buildings. Construction costs are 
based on prevailing conditions in the suburban Chicago area market- 
place. Various types of vessels above and below ground are consid- 
ered along with possible vessel materials. (MHR) 


33071 (COO—2939-6) Solar space heating systems using annual 
heat storage. Progress report, January 1—September 30, 1978. 
Hooper, F.C.; Attwater, C.R.; Brunger, A.P.; McClenahan, J.D.; 
Cook, R.J.D.; Williams, G.T. (Toronto Univ., Ontario (Canada). 
Dept. of Mechanical Engineering). Oct 1978. Contract EY-76-C-02- 
2935. 141p. Dep. NTIS, PC A07/MF AO1. 

The development of practical design methods and the evalua- 
tion of observed performance data from instrumented annual storage 
systems is reported. The application of new analysis and survey 
work to engineering design is presented. The previously developed 
computer simulation is extended to derive new methods of determin- 
ing cost optimal annual storage systems operating under specified 
conditions. The development of new methods of analysis of the 
behaviour of soil heat flow and solar collector models is reported. 
The preparation of reports, abstracts, and scientific papers on the 
task is outlined. 


33072 Heat transfer system. Robinson, G.P. Jr. (to Scientific- 
co ae US Patent 4,119,143. 10 Oct 1978. Filed date 22 Sep 

A heat storage and/or recovery system is disclosed using 
multiple heat storage tanks to selectively store heat from a solar 
collector and recover the stored heat to operate a heat driven 
system. The heat from the solar collector is transferred into the 
storage tanks through an input heat transfer link configuration using 
vapor heat transfer which automatically transfers heat into a storage 
tank that will accept the heat but effectively prevents the flow of 
heat from the storage tanks back to the solar collector while the heat 
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in the storage tanks is transferred to the heat driven system through 
a recovery heat transfer link configuration also using vapor heat 
transfer which automatically transfers heat to the heat driven system 
from a storage tank capable of supplying heat but effectively pre- 
vents the flow of heat from the heat driven system back into the 
storage tanks. 


GEOTHERMAL ENERGY 


33073 (CONF-771269—(Absts.)) 4th annual meeting of the 
Japan Geothermal Energy Association. Preprints. (Japan Geothermal 
Energy Association, Tokyo). 1977. 72p. (In Japanese). TIC. 

From 4. annual meeting of the Japan Geothermal Association; 
Tokyo, Japan (7 Dec 1977). 

This preprint volume contains abstracts of 36 papers present- 
ed at the 4th annual meeting of the Japan Geothermal Energy 
Association. Each abstract is 1-2 page(s) in length. 


33074 (LBL—8770) International data exchange for geothermal 
energy power production. Phillips, S.L. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Apr 1978. Contract W-7405- 
ENG-48. 16p. (CONF-780473—2). Dep. NTIS, PC A02/MF AOl. 

From Conference on geological information; London, UK (10 
Apr 1978). 

An approach to the problem of economic data handling and 
dissemination of geothermal information is the establishment of an 
international data exchange cooperative program with the idea to 
avoid unnecessary and expensive duplication of research and devel- 
opment effort. 


RESOURCE STATUS AND ASSESSMENT 


USA 
REFER ALSO TO CITATION(S) 33082 


33075 California geothermal energy: the viable alternative. 
Miller, R.J. (Pac Resour Manage, a Oe Los Angeles, Calif). pp vp of 
Greater Los Angeles Area energy symposium. North Hollywood, 
CA; West Period Co. (1978). 

From 4. energy symposium; Los Angeles, CA, USA (23 May 
1978). 

The plans of California electric utilities to provide new 
sources of electric power from nuclear and coal-fired plants by 1995 
are being seriously delayed. The result may be a shortage in the mid 
1980's. The exploitation of geothermal energy as an interim means of 
electric power generation is examined in terms of economic and 
environmental viability. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 
REFER ALSO TO CITATION(S) 33096 


33076 (TID—29413) Seismic monitoring at the Geysers Geother- 
mal Field, California, Menlo Park, 1978. (Geological Survey, Wash- 
ington, DC (USA)). Feb 1979. 32p. Dep. NTIS, PC A03/MF AO1. 

Two distinct clusters of microearthquakes have been identi- 
fied at The Geysers, possibly relating to two independent pressure 
sinks resulting from steam production described by Lipman, and 
others (1977). Unlike earthquakes in the Maacama—Rodgers Creek 
fault zone to the south and west, earthquakes at The Geysers are 
confined to depths of less than 5 km. The present level of seismicity 
at The Geysers appears to be higher than the preproduction level 
and is higher and more continuous than the seismicity in the sur- 
rounding reigon. Earthquakes in the steam production zone at The 
Geysers resemmble earthquakes in the surrounding region with 
regard to focal plane solutions, source characteristics and magnitude 
distribution (b slope). Subtle differences in earthquake characteristics 
may be resolved by analysis of more extensive data now being 
gathered in the region. 


NON-USA 
REFER ALSO TO CITATION(S) 33087 
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33077 Geothermal resources of Japan. Sumi, K. (Geological 
Survey of Japan, Kawasaki-shi, Japan). Energy Dev. Jpn.; 1: No. 1, 3- 
32(Jul 1978). 

Characteristics of geothermal resources of Japan are summa- 
rized with special attention given to their geological distributions. 
Japan has four potential types of geothermal resources: natural dry 
steam, high-enthalpy thermal water in volcanic areas; low-enthalpy 
thermal water in sedimentary basins in non-volcanic regions; hot dry 
rock; and volcanic heat. Among these, the high-enthalpy thermal 
water in volcanic areas is of the greatest interest at present because 
most of Japanese geothermal resources are distributed in a big 
volcano-tectonic depressed region which was formed in the Miocene 
period. The depressed region is filled mainly with Neogene tertiary 
volcanic rocks in thicknesses of one or two kilometers and overlain 
by the clusters of volcanic cones of Quaternary age. Such a structure 
is apparently conducive to the formation of high-enthalpy thermal 
water which requires a reservoir structure and a sufficient supply of 
heat and water. National reserves of the natural dry steam and high- 
enthalpy thermal water, which may be utilized for commercial 
power generation, are calculated to be more than ten million kW for 
at least a thousand years taking into account only production wells 
not deeper than 1.5 km. It is demonstrated that prospecting hereafter 
should be focused on the deeply seated geothermal resources which 
may occur in pre-Miocene fractured sedimentary rocks hidden be- 
neath the Miocene volcanic rocks of the Neogene volcano-tectonic 
depressed area in Japan. 39 references. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 33086 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 33076 


33078 (LA—7656-MS) Toward assessing the geothermal poten- 
tial of the Jemez Mountains volcanic complex: a telluric-magnetotel- 
luric survey. Hermance, J.F. (Los Alamos Scientific Lab., NM 
(USA)). Feb 1979. Contract W-7405-ENG-36. 89p. Dep. NTIS, PC 
A05/MF AOl. 

Telluric-magnetotelluric studies were performed in the Jemez 
Mountains of north-central New Mexico to characterize the total 
geothermal system of the Valles Caldera and to be integrated with 
an east-west regional survey supported by the United States Geo- 
logical Survey. The data from the regional survey indicate that 
electrically the San Juan Basin to the west of the Jemez Mountains is 
rather homogeneous in contrast to the eastern side near Las Vegas 
where the presence of a broad heterogeneous structure is clearly 
sensed. The data from the Jemez Mountain area are strikingly similar 
to other Rio Grande rift data and suggest a conducting layer at a 
depth of approximately 15 km. The telluric data indicate that the 
hydrothermal system in the area is of a localized nature. 


EXPLORATORY DRILLING AND WELL LOGGING 


33079 (UT/CES-GR—2) Testing and sampling procedures for 
geothermal-compressured wells. Final report. Boyd, W.E. (Texas 
Univ., Austin (USA). Center for Energy Studies). [nd]. Contract 
EY-76-S-5-5243. 155p. Dep. NTIS, PC A08/MF AO1. 

Test wells to tap and sample geothermal-geopressured forma- 
tions at 15,000 to 20,000 feet in the Gulf Coast area can be drilled 
routinely utilizing available equipment and methods. Electrical logs, 
surveys and fluid samplers can be used to obtain accurate and 
reliable information as to depths, temperatures, pressures, and fluid 
content of the geopressured formations before the well is completed. 
But it will be necessary to set casing and flow the well, at least 
temporarily, to secure fluid production volume and pressure data to 
evaluate the producibility of the geopressured resource. Electric 
logging and wireline survey methods are fully developed techniques 
for measuring the parameters needed to assess a geopressured zone 
before setting casing. Formation subsidence, though it may be slow 
to develop, can be measured during radioactivity tracer surveys. The 
following conclusions are drawn: existing well logging and survey- 
ing methods and equipment are generally satisfactory for testing and 
sampling a geothermal-geopressured resource; no significant areas of 
research are needed to predict, detect, and evaluate geopressured 
formations for their potential as geothermal resources. Static and 
dynamic testing procedures using existing technology are satisfac- 
tory to test, sample, and analyze a geopressured reservoir. 
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LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 33095 


33080 (ORO—5401-T1) Attitudinal survey of citizens in a poten- 
tial Gulf Coast geopressured-geothermal test-well locality. Final 
report. Lopreato, S.C.; Blissett, M. (Texas Univ., Austin (USA). 
Center for Energy Studies). May 1977. Contract EG-77-S-05-5401. 
107p. Dep. NTIS, PC A06/MF AO1. 

The results of a mail survey used to tap the opinions of the 
public at large in the study area are described. Attention in that 
section is focused on awareness of the resource, favorability toward 
the impending development, concerns about the development, atti- 
tudes regarding how the development should take place, levels of 
community satisfaction, and perceived future problems due to com- 
munity growth. An analysis is given of the 33 interviews conducted 
with local representatives of the financial and commercial sectors, 
government, industry, agriculture, and environmental groups. The 
main foci here are perceived problems and benefits associated with 
geothermal development and the local capacity for coping with 
strains on community services resulting from any population growth 
which may be generated by resource development. A comparison 
and synthesis of the results from the general survey and the sector 
interviews is included. In conclusion, policy recommendations are 
made for means through which to consolidate goals and to achieve 
resource development objectives with minimal antagonism of and 
problems for local citizens and community sectors. 


33081 (UT/CES-GR—1) Geopressured geothermal resources of 
Texas: a report on legal ownership and royalty issues. Oberbeck, A.W. 
(Texas Univ., Austin (USA). Center for Energy Studies). 27 Jan 
1977. 55p. Dep. NTIS, PC A04/MF AO1. 

Legal issues affecting ownership of the geopressured re- 
sources were examined. It was concluded that consideration of 
royalty interests indicates that the greatest promise for geothermal 
resource development would be offered if the geopressured re- 
sources were held to be entirely mineral in character. Further, the 
energy of the geopressured water should be held to be embraced by 
the standard term other minerals. (MHR) 


(UT/CES-RR—10) Operations research and systems 
analysis of geothermal/geopressured resources in Texas. Final report. 
Zinn, C.D. (Texas Univ., Austin (USA). Center for Energy Studies). 
Dec 1977. Contract EG-77-S-05-5443. 88p. Dep. NTIS, PC A05/MF 
AOl. 

Existing data pertinent to preliminary geopressured develop- 
ment scenarios were reviewed. Assumptions for constructing devel- 
opment scenarios based upon high, nominal, and low energy devel- 
opment rates are formulated and reviewed. Initial geothermal/ 
geopressured development scenarios were formulated. The initial 
development scenarios were reviewed with representatives of local 
and state governments, industry, and community groups. A detailed 
analysis of the preliminary scenarios is given. Organizations in the 
state of Texas that have an interest in and/or responsibility for 
geothermal/geopressured resources were identified. Work toward 
the creation of a regional planning support organization is reviewed. 


(MHR) 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 33093, 33095 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


33083 (NVO—1531-2) Assessment of subsurface salt water dis- 
posal experience on the Texas and Louisiana Gulf Coast for applica- 
tions to disposal of salt water from geopressured geothermal wells. 
Knutson, C.K.; Boardman, C.R. (GeoEnergy Corp., Las Vegas, NV 
(USA)). 4 Aug 1978. Contract EY-77-C-08-1531. 80p. Dep. NTIS, 
PC A0S5/MF AO. 

A representative cross section of the literature on the disposal 
of geothermal brine was perused and some of the general informa- 
tion and concepts is summarized. The following sections are includ- 
ed: disposal statistics—Texas Railroad Commission; disposal statis- 
tics—Louisiana Office of Conservation; policies for administering 
salt water disposal operations; salt water disposal experience of Gulf 
Coast operators; and Federal Strategic Petroleum Reserve 
Program's brine disposal operations. The literature cited is listed in 
the appended list of references. Additional literature is listed in the 
bibliography. (MHR) 


GEOTHERMAL ENERGY 


33084 (PNL—2895) Removal of H2S from geothermal steam by 
catalytic oxidation process: bench scale testing results. Interim report. 
Li, C.T.; Brouns, R.A. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Nov 1978. Contract EY-76-C-06-1830. 119p. Dep. 
NTIS, PC A06/MF A0O1. 
A process was investigated to remove hydrogen sulfide (H2S) 
from geothermal steam. This process is an upstream steam treatment 
rocess which utilizes a pre a oxidation reaction to convert H2S 
in geothermal steam to water vapor and sulfur. The process consists 
of passing oe eothermal steam, containing H2S and other noncondensi- 
ble gases, through fixed beds of activated carbon catalyst. Oxygen is 
rovided by injection of air or oxygen — of the catalyst beds. 
The treated steam, with H2S being ost completely removed, 
passes to steam turbines for power generation. The elemental sulfur 
produced deposits on the catalyst surface and is retained. The 
catalyst activity decreases gradually with sulfur accumulation. Sulfur 
removal, and catalyst regeneration, is accomplished by solvent ex- 
traction. Sulfur is recovered from solvent by Y pwapensiibn/enyaelll- 
zation. Bench scale experimental work on this process was per- 
formed to determine its performance and limits of applicability to 
power generation systems employing geothermal steam. The bench 
scale system employed a one-inch diameter reactor, a steam supply 
with controlled temperature and pressure, an injection system for 
adding H2S and other gases at controlled rates, and instrumentation 
for control and measurement of temperatures, pressures, flow rates 
and presssure drop. HS and other analyses were performed by wet 
chemistry techniques. 


33085 Ecological impact on the Waikato River of untreated efflu- 
ent from the proposed Broadlands Geothermal Power Station. Coulter, 
G.W. Auckland, New Zealand; New Zealand Energy Research and 
Development Committe (Nov 1977). 35p. (NZE’ —26). 

Physical, chemical and biological characteristics of the Wai- 
kato River between Lake Taupo and Ohakuri Dam were studied to 
enable prediction of likely eological consequences of adding effluent 
from the Broadlands Geothermal Power Station. Direct open-circuit 
cooling of the power plant using river water would reat i in envi- 
ronmentally unacceptalble increases in river temperature. Adverse 
thermal effects on biota by the effluent would be likely in summer 
during river discharges less than 40m*/s. Nutrient addition by bore 
water should not have marked eutrophic consequences, but if much 
ammonia from the steam phase enters the cooling water and the 
river significant worsening of eutrophic conditions could occur in 
Lake Ohakuri and lakes downstream. Toxic effects would largely 
concern increase in arsenic concentration above acceptable levels for 
drinking water further north than at present, and damage by boron 
to irrigated fruit and vegetables. These findings stress the need to 
relate the amounts of eutrophicating or _ inputs to the assimila- 
tive capacity of the river. Disposal of the Broadlands effluent by 
deep re-injection into the field would be an environmentally better 
solution. 


GEOTHERMAL POWER PLANTS 


(COO—4051-23) Geothermal power plants of New Zea- 
land, Philippines, and Indonesia: a technical survey of existing and 
planned installations. Report No. CATMET/17. DiPippo, R. (Brown 
Univ., Providence, RI (USA). Div. of Engineering). Jun 1978. 


Contract EY-76-S-02-4051. 123p. Dep. NTIS, PC A06/MF AOl. 

This report is the fourth in a series dealing with the geother- 
mal power plants of the world. Here the existing and planned 
stations in the south Pacific area are surveyed including New Zea- 
land, the Philippines and Indonesia. Details are given for the plants 
at Wairakei and Kawerau, and for the one proposed at Broadlands in 
New Zealand; for the plants proposed for Tiwi and Los Banos, and 
the wellhead units operating at Los Banos and Tongonan in the 
Philippines; and for the wellhead unit soon to be installed at Kawah 
Kamojang on Java in Indonesia. The geologic characteristics of the 
fields are described along with wellflow particulars, energy conver- 
sion systems, environmental impacts, economic factors ting 
experiences, where available. The geothermal resource utilization 
efficiency is computed or estimated for the power plants covered. 
Furthermore, some discussion is devoted to the other sites which 
may prove exploitable for the production of electricity. 


33087 (COO—405 1-26) Geothermal power plants of Mexico and 
Central America: a technical survey of existing and installa- 
tions. DiPippo. R. (Brown Univ., Providence, RI (USA). Div. of 
Engineering). Jul 1978. Contract EY-76-S-02-4051. 103p. Dep. 
NTIS, PC A06/MF AO1. 

In this report, the fifth in a series describing the geothermal 
power plants of the world, the countries of Mexico and of Central 
America are studied. The geothermal plants are located in areas of 
recent and active volcanism; the resources are of the liquid-dominat- 
ed type. Details are given about the plants located at Cerro Prieto in 
Mexico and at Ahuachapan in El Salvador. In both cases, attention is 
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paid to the geologic nature of the fields, the well programs, geofluid 

characteristics, energy conversion systems, materials of construction, 

effluent handling systems, economic factors and plant operating 

= ience. Exploration and development activities are described for 

a geothermal areas in Mexico and E] Salvador, along 

those in the countries of Costa Rica, Nicaragua, Guatemala, 
Hondures and Panama. 


POWER PLANT SYSTEMS AND COMPONENTS 


— (COO—4051-28) Introduction to electric wigs 4 conver- 

sion systems for geothermal energy resources. aa 5 . (SEE 
CODE- 0947000 Brown Univ., Providence, RI A). Div. of 
as Jun 1978. Contract EY-76-S-02-4051. 21p. Ben NTIS, 
PC A02/MF AO1. 

The types of geothermal energy conversion systems in use are 
classified as follows: direct, dry steam; separated steam; single-flash 
steam; double-flash steam; multi-flash steam; brine/Freon binary 
cycle; and brine/isobutane binary cycle. The thermodynamics of 
each of these is discussed with reference to simplified flow diagrams. 
noo existing power plants are identified for each type of system. 
(MHR) 


33089 == Development of direct heat exchangers for 
geothermal brines. Final report, October 4, 1977—June 30, 1978. 
Urbanek, M.W. (DSS Engineers, Inc., Fort Lauderdale, FL (USA)). 
1978. Contract W-7405-ENG-48. 15ip. Dep. NTIS, PC A08/MF 
AOl. 

A series of experiments during a period of eight months was 
conducted with the existing Direct Contact Heat Exchanger 
(DCHX) Loop in order to better understand the thermal and 
draulic characteristics of the equipment. Modifications were made to 
the equipment which were designed to improve heat transfer and 
reduce the cost of the heat exchangers. Additional changes were 
made to the equipment to conduct turbine experiments, condenser 
experiments, and carryover tests. Further studies of the amounts of 
dissolved isobutane in the geothermal brine and methods of recover- 
ing this dissolved isobutane were also made. The procedures used 
and the results of the tests performed are presented. 


33090 Apparatus and method of geothemal energy conversion. 
Rogers, A.N.; Awerbuch, L. (to Bechtel International Corp.). US 
Patent 4,138,851. 13 Feb 1979. Filed date 1 Aug 1977. 8p. 

A system using a number of flash chambers for converting the 
heat energy of geothermal brine to useful work is disclosed. The 
system uses steam from flashed brine to vaporize a portion of 
distilled water or distillate in one or more heat exchangers to 
produce steam to drive a turbine which, in turn, operates a generator 
or the like to produce useful work. Before the distillate reaches the 
heat exchanger, it is preheated as it flows through a series of flash 
chambers in countercurrent relatioship to the flow of geothermal 
brine therethrough. The brine flashes in each flash chamber and the 
flashed vapor mixes with the distillate flowing through the flash 
chamber to pre-heat the distillate. The heat energy of the unvapor- 
ized part of the distillate in the heat exchanger can form additional 
steam which is also supplied to the turbine. The heat content of the 
unflashed part of the distillate can be used in several ways to heat a 
working fluid in a closed loop containing a second turbine. The 
unflashed distillate can either be directed through a second heat 
exchanger which also receives a second working fluid so as to heat 
the latter, or the unflashed distillate can be flas! hed and the flashed 
vapor is placed in heat exchange relationship to the working fluid. 
Condensate formed in the latter case can be used as fresh product 
water. Inorganic salts from the brine can also be derived from the 
system. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 


33091 (ALO—4162-2) Technology assessment of geothermal 
pumping equipment. final report, July 1978. Nichols, K.E.; Malgieri, 
A.J. (Barber-Nichols Engineering Co., Arvada, CO (USA)). Le 4 
a Contract EG-77-C-04-4162. 88p. Dep. NTIS, PC A05/M 

AOl. 


Twenty-eight separate interviews were conducted with DOE 
personnel, DOE contractors doing geothermal research, persons 
associated with geothermal installations, companies engaged in the 
drilling and completion of geothermal well, and pump manufactures. 
The reports of these interviews are presented and summarized and 
conclusions are drawn. 


FLUID TRANSMISSION 
REFER ALSO TO CITATION(S) 33091 


ERA VOL. 4, NO. 12 


33092 Recovery of dry steam from ermal brine. jue- 
ment, R.G. (to Phillips Petroleum Co.). US Patent 4,131,161. 26 
1978. Filed date 25 Aug 1977. 4p. 

An apparatus is disclosed in which a casing pipe closed at 
both its ends extends from the surface of the earth into a formation 
producing geothermal brine. The casing pipe contains a string of 
pipe of lesser diameter extending through the closed ends of the 
casing pipe thereby forming an annular conduit between the pipes. 
The casing pipe contains openings that are located to be situated in 
the upper portion of the producing formation. The string of pipe is 
open at its lower end, is terminated at its upper end outside the 
casing pipe with a means for conrolling flow, and contains a means 
for separating brine from vapor. The means for separating brine 
from vapor has means for discharging liquid into the annular conduit 
and for passing vapor into the portion of the string of pipe down- 
stream of the separating means. In operation, geothermal brine 
passes through the string of pipe to the separating means with dry 
steam passing into the portion of the string of pipe downstream of 
the separating means and brine from which the steam has been 
separated returning to the producing formation by way of the 
annular conduit. Back pressure is maintained on the produced steam 
using a flow control means on the string of pipe. 


— Economic analysis of heat transmission from low tempera- 
ture geothermal sources. Klei, H.E. (Univ of Conn, Storrs). Energy 
Convers.; 18: No. 1, 17-23(1978). 


The costs of transmitting low temperature geothermal water 
(150-300°F) was evaluated as a function of well head temperature, 
distance between the geothermal field and the enrgy usage site, and 
total energy demand of the system. It was found that transmission 
was not practical beyond 2-3 miles and that economies of scale are 
very important. Energy demand should be above 50*10° Btu/hr. For 
drying operations located within a 3 mile radius of a 270$degree$F 

eothermal source, energy costs are within the $1.50-$3.00/10$sup 
Btu range and could become competitive. 9 refs. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 34232 


33094 (BNL—50925) Alternate materials of 
Report No. 16, April—September 


geothermal ap) 
1978, Kukacke L.E.; Fontana, J.; Zeldin, A.; Amaro, J.; Sugama, T.; 
Carciello, N.; Reams, Ww. (Brookhaven National Lab., Upton, NY 


(USA)). 1978. Contract EY-76-C-02-0016. 42p. Dep. 
A03/MF AOl. 

A program to determine if non-metallic materials such as 
polymers, concrete polymer composites, and refractory cements can 
be utilized as materials of construction in geothermal processes is in 
progress. To date, several high temperature polymer concrete sys- 
tems have been formulated, laboratory and field tests performed in 
brine, flashing brine, and steam at temperatures up to 260°C (500°F), 
and economic studies started. Laboratory data for exposure times > 
2 years are available. Results are also available from field exposures 
of up to 24 months in five geothermal environments. Good durabil- 
ity is indicated. Work at four of these sites is continuing and plans to 
initiate tests at other sites are being implemented. Work accom- 
plished during the period April—September 1978 is described in the 
current report. 


IS, PC 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 33795 


33095 (APL/JHU/QM—78-042R) Potential application of 
Madison formation waters for community heating in South Dakota. 
Freeman, R.A.; Meier, R.F. (Johns Hopkins Univ., Laurel, MD 
(USA). A plied Physics Lab.). Sep 1978. Contract EX-76-A-36- 
1008. 44p. Dep. NTIS, PC A03/MF AOI1. 

It is suggested that the most practical early application of the 
Madison waters is in community space heating with the local hot 
waters considered as a municipal commodity. The general design of 
such a community system is discussed along with its cost, means of 
financing, and life expectancy. Legal questions and state statutes that 
are pertinent are cited and the life expectancy of the entire Madison 
resource and equipment to expoit the resource are considered. 


(MHR) 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 34353 
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33096 piace. hy Reserach on the physical properties of 

geothermal reservoir rock. Quarterly report. Skokan, C.K.; Ibrahim, 
A. (Colorado School of Mines, Golden (USA). Dept. of ‘Geophys- 
ics). Jul 1978. Contract EY-76-S-02-2908. 66p. Dep IS, PC A04/ 
MF AOl. 

Laboratory measurements of thermal conductivity and capil- 
lary pressure have been undertaken for samples of Cenozoic Volcan- 
ic rocks collected from the Columbia Plateau Volcanic basin. These 
measurements were performed at atmospheric pressure and room 
temperature. Various methods of measuring thermal conductivity 
were investigated and finally a flash method was chosen. The 
equipment was constructed and tested. The results were favorable. 
Numerous capillary pressure curves were obtained by use of the 
mercury injection technique. These curves indicate pore structure: 
pore size, pore distribution, pore volume, and pore geometry. Mea- 
surements of this type help to explain variations in rock properties 
such as seismic velocities and resistivities. 


TIDAL POWER 


WAVE ENERGY CONVERTERS 


33097 Review of South Africa's prospects for powr from the 
ocean. Nurick, G. (Univ of Cape Town, S Afr). S. Afr. Mech. Eng.; 
28: No. 7, 274-282(Jul 1978). 

Wave data analyzed at several locations on the South African 
coastline have been used to determine the average power density 
available. The results indicate that 10 kW/m of wavefront are 
available up to 1 km off-shore, whereas at distances up to 30 km off- 
shore, as much as 50 kW/m of wavefront are available. 18 refs. 


33098 System producing power by making use of the energy of 
water waves. Loewgren, M.G. (to Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,629,246/A/. 5 Jan 1978. 
11p. (In German). 

The description refers to a system serving to convert wave 
energy or tidal energy to pumping power. The device has a ball- 
shaped swimming body which is connected with a fixing on the land 
by means of a linkage. A pump is fixed on the linkage and drives the 
device by means of stroking moves. 


WIND ENERGY 


REFER ALSO TO CITATION(S) 32814, 33682, 33798 


AVAILABILITY (CLIMATOLOGY) 


33099 (SERI/TR—35-086) Overview assessment of potential 
small electric utility applications of wind energy systems. Jayadev, 
T.S.; Perkins, F.; Percival, D. (Solar Energy Research Inst., Golden, 
CO (USA)). Nov 1978. Contract EG-77-C-01-4042. 63p. Dep. NTIS, 
PC A04/MF AOl. 

A survey of small municipal and rural electric cooperative 
(REC) utilities was accomplished. The relationship between these 
small utilities and the mean wind power at their locations was found 
by locating them on appropriate maps of mean wind power density. 
Some of the safety, systems and economic implications of WECS 
deployment by these utilities were discussed. It is concluded that 
certain financing advantages and geographical considerations make 
the Great Plains region a strong candidate for the early commercial- 
ization of WECS. 


33100 Wind characteristics over complex terrain: laboratory sim- 
ulation and field measurements at Rakaia Gorge, New Zealand. Mer- 
oney, R.N.; Bowen, A.J.; Lindley, D.; Pearse, J.R. Auckland, New 
Zealand; New Zealand Energy Research and Development Commit- 
tee (Oct 1978). 237p. (NZERDC—P5). 

Portions of document are illegible. 

Both terraced and contoured models of the Rakaia River 
Gorge region in New Zealand were prepared to an undistorted 
geometric scale of 1:5000. The contoured model was examined for 
three separate surface roughness conditions—a surface textured to 
represent typical paddock grass roughness only, the same surface 
with zero-porosity shelterbelts added, and the same surface with 
porous shelterbelts added. 


TIDAL POWER 


ECONOMICS 


REFER ALSO TO CITATION(S) 33099, 33792 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 32946 


APPLICATIONS 


33101 Low cost aerodynamic heater representing a fully matched 
load for wind energy systems. Lawson, M.O. (Univ of Dayton, Res 
Inst, Ohio). pp vp of National aerospace electronics conference. 
New York, NY, NY; Institute of Electrical and Electronics Engi- 
neers (1978). 

From National aerospace and electronics conference; Dayton, 
OH, USA (16 May 1978). 

Wind energy is being recognized as a potential source of heat 
for homes and for many farm applications. Barly realization of the 
broad use of wind energy for heating applications depends primarily 
on the total system cost. The major components of such a heating 
system that most likely would be considered today are a wind 
turbine, an alternator, a tower, and a heat storage system. This order 
of listing may also represent the present order of costs. However, the 
wind turbine is believed to be amenable to great reduction in costs 
while the alternator is not. Replacing the alternator with a mechani- 
cal heater, and in icular a heater acting on aerodynamic princi- 
ples as does the wind turbine, can provide a significant lowering of 
system cost. Another advantage is an inherent matched load to the 
wind turbine output over the full range of wind speed operation 
which can represent a major portion of the control system. 


33102 Wind energy generation with cooling towers. 
Rogers, P. (Calif State Univ, Los Angeles). pp vp of Greater Los 
Angeles Area — symposium. North Hollywood, CA; West 
Period Co. (1978). 

1978) From 4. energy symposium; Los Angeles, CA, USA (23 May 

The method described in this article pertains to the 

utilization of the exterior of hyperbolic cooling tower shells for 
supporting wind-rotors, and for producing electric energy directly 
and at a very reduced cost. 


TURBINE DESIGN AND OPERATION 


33103 (DOE/NASA/1028—79/1) 200-kW wind turbine gener- 
ator conceptual design study. (National Aeronautics and Space Ad- 
ministration, Cleveland, OH (USA). Lewis Research Center). Jan 
1979. Contract EX-76-A-29-1028. 109p. (NASA-TM—79032). Dep. 
NTIS, PC A06/MF AO1. 

The objective of this study was to develop a conceptual 
design of a 200 kW wind turbine that had a potential for producing 
electrical energy at the lowest a cost at a 14 mph site if the 
machine was mass ‘produced. machine was to have a 125 foot 
diameter rotor and a hub height of 100 feet. It was to be usable both 
in utility networks and as a stand alone power source in remote 
applications. A team of NASA Lewis Research Center i 
and specialists who have considerable knowledge and experience on 
the Mod-0 and the Mod-0A projects was formed to develop a 
conceptual definition of the Mod-X wind turbine. 


33104 (DOE/NASA/3082—78/1) Nonlinear equations of equi- 
librium for elastic helicopter or wind turbine blades undergoing moder- 
ate deformation. Rosen, A.; Friedmann, P.P. (California Univ., Los 
Angeles (USA)). Dec 1978. Contract EX-76-A-29-1028. 
(NASA-CR—159478; UCLA-ENG—7718). Dep. NTIS, PC AY 
MF AOl. 

A set of nonlinear equations of equilibrium for an elastic wind 
turbine or helicopter blade are presented. These equations are de- 
rived for the case of small strains and moderate rotations ss. 
The derivation includes several assumptions which are care! 
stated. For the convenience of potential users the equations are 
developed with respect to two different systems of coordinates, the 
undeformed and the deformed coordinates of the blade. Further- 
more, the loads acting on the blade are given in a general form so as 
to make them suitable for a variety of applications. The equations 
obtained in the present study are compared with those obtained in 
previous studies. 


33105 (N—78-26561) The theoretical performance of a straight- 
bladed, vertical axis wind turbine. Thomson, T.A. (Sydney Univ. 
(Australia). Dept. of Aeronautical Engineering). Jan 1978. 42p. 
NTIS PC A03/MF AO1. 

Equations predicting the performance, under unstalled oper- 
ating conditions of the blading, of straight-bladed, vertical axis wind 
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turbine rotors are derived analytically. Performance characteristics 
of rotors of this type are evaluated and discussed. 


33106 (NP—23666) Possibilities for the use of wind power > 
tions in developing countries. Part 1. Bankwitz, H.; Fritzsche, A.; 
Welte, D.; Doerner, H.; Molly, J.P. (Dornier-System G.m.b.H., 
Friedrichshafen (Germany, FR)). 1977. Sip. (In German). Dep. 
NTIS (US Sales Only), PC A04/MF AOl1. 

Information is presented concerning requirements of wind 
power plants for developing countries; state-of-the-art for wind 
turbines; basic design principles; wind energy Statistics; energy con- 
version, matching supply and demand; safety and maintenance; con- 
siderations of appropriate technology; and economics. 


33107 Wind energy--a design idea for a small vertical-axis tur- 
bine. Baker, W.J. Electron. Power; 24: No. 3, 186-187(Mar 1978). 

It is generally accepted that the future for very large 
(megawatt) capacity wind-driven generators in Britain is somewhat 
bleak, as climatic and environmental conditions are not particularly 
favorable. Prospects are rather brighter, however, for locally in- 
stalled units of comparatively low power output, especially when 
intended for preheating the make-up water in domestic hot-water 
systems. For water-heating purposes, it is not essential for the 
voltage or frequency of the power supply to be carefully regulated, 
so that any natural source of energy which is variable, erratic or 
intermittent, such as the wind, can be utilized effectively and eco- 
nomically. Such a ‘crude’ supply, fed directly to a thermostatically 
controlled immersion heater, installed in an efficiently thermally 
insulated hot-water storage tank will always have its heat equivalent 
transferred to and accumulated by the water. There are many 
designs of wind-driven rotors, mostly of the conventional horizontal- 
axis type which have to be equipped with means for presenting the 
driving blades into the on-coming wind. Vertical-axis rotors such as 
the ‘Darrieus’ and ‘Savonius’ type do not require such means and 

a number of advantages over horizontal machines. A design 
idea for a small vertical-axis turbine is presented. A hollow cylinder 
fitted with end plates (similar to a cable drum) comprises the ‘chassis’ 
and this is arranged so that it can rotate freely on a vertical shaft. 
Wind vanes are mounted between the end plates, hinged at their 
outer edges on vertical spindles, so that they are free to swing 
independently and automatically into ‘driving’ or ‘feathering’ posi- 
tions depending on wind direction but always in such a way as to 
afford unidirectional rotation of the assembly. By using a cylindrical 
form of chassis, the air stream striking it is diverted round its surface, 
causing an acceleration in the velocity of the air impinging upon the 
driving vanes. 


33108 Development of low cost wind turbine blades. Fuller, G.; 
Jeffries, C. (Univ. of Regina, Saskatchewan, Canada). pp 2p, Paper 
29 of Solar ad update ‘77: Canada. Edmonton, Alberts; Jniv. of 
Alberta (197 

From % conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Recently research by the National Research Council of 
Canada has indicated that the Darrieus vertical axis turbine is one of 
the most efficient wind turbines. However the commonly 
= shaped metal airfoils are expensive to construct. Wooden 

oils have been tested at the University of Regina on a 20 foot 
turbine. These airfoils were constructed by steaming and bending the 
blades after planing to the required shape. Initially an asymmetric 
cross section is required to give a symmetrical end product because 
the cross section of wood changes when it is permanently bent. To 
date the wooden blades have performed satisfactorily. Although 
wooden blades will probably require more maintenance than metal 
blades, it is believed that the wooden blades may be more practical 
for many small installations. 


33109 Wind energy conversion systems. Fuller, G.A. (Univ. of 
Regina, Saskatchewan, Canada). pp 2p, Paper 44 of Solar energy 
update ‘77: Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

This paper presents an overview of wind energy conversion. 
Basic principles of wind energy conversion for various types of 
systems are discussed with special emphasis given to Darrieus verti- 
cal axis turbines similar to those which were tested by the National 
Research Council of Canada. Methods of energy storage are dis- 
cussed along with the economics and possible future types of wind 
energy conversion systems. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 33109 
33110 (N—78-26542) Transient response to three-phase faults on 


a wind turbine generator. Ph.D. thesis - Toledo Univ. Gilbert, L.J. 
(National Aeronautics and Space Administration, Cleveland, OH 


ERA VOL. 4, NO. 12 


= Lewis Research Center). Jun 1978. 146p. NTIS PC A07/MF 
A0l. 


In order to obtain a measure of its responses to short circuits a 
large horizontal axis wind turbine generator was modeled and its 
performance was simulated on a digital computer. Simulation of 
short circuit faults on the synchronous alternator of a wind turbine 

enerator, without resort to the classical assumptions generally made 
or that analysis, indicates that maximum clearing times for the 
system tied to an infinite bus are longer than the typical clearing 
times for equivalent capacity conventional machines. Also, maxi- 
mum clearing times are independent of tower shadow and wind 
shear. Variation of circuit conditions produce the modifications in 
the transient response predicted by analysis. 


33111 Research in the Electrofluid Dynamic (EFD) wind driven 

generator. Minardi, J.E.; Lawson, M.O. (Univ of Dayton, Res Inst, 
Shio), io). PP 869-873 of National aerospace and electronics conference. 
r 378), rk, NY; Institute of Electrical and Electronics Engineers 
1 


From National aerospace and electronics conference; Dayton, 
OH, USA (16 May 1978). 

The Electrofluid Dynamic (EFD) wind driven generator 
directly converts wind energy to electrical energy without moving 
a. Conventional wind turbines are currently limited in size, with 

test diameter presently envisaged being 300 to 400 feet. For 
the EFD wind driven generator there are no fundamental reasons to 
pet the size; therefore, economics of scale and far larger powers 
than conventional systems can be realized. Analyses predict favora- 
ble performance characteristics for EFD wind generators; however, 
specific experimental data have been lacking. Research areas pres- 
ently being emphasized are discussed and performance of experimen- 
tal arrays being conducted in an Eiffel-type wind tunnel are also 
discussed. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 33772 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 33075, 33102, 33272, 33780, 34070 


33112 (AD-A—057252) Usaf terrestrial energy study. Volume 
III, Part 2. Energy conversion systems handbook. Final report 1 Apr 
1976—Feb 1978. Carlson, A.; Fuller, D.; Reyer, R.; Mallner, C.; 
Fogelson, S. (Burns and Roe, Inc., Woodbury, NY (USA)). May 
1978. Contract F33615-76-C-2171. 483p. NTIS PC A21/MF AO1. 

This report was prepared by Burns and Roe, Inc. to serve as a 
guide for the U.S. Air Force in selecting types of energy conversion 
systems to meet their future ground power requirements. The elec- 
tric power requirements included in this report range from 10 
kilowatts to 50 megawatts. Twenty-one types of systems, conven- 
tional as well as advanced, are considered. These include 19 types of 
energy conversion systems which utilize either chemical fuel, nucle- 
ar fuel, solar energy or wind energy and two types of energy storage 
systems which utilize electric power for recharging. Each system is 
characterized in terms of a set of economic, physical and perform- 
ance parameters including acquisition costs, life cycle costs, size, 
efficiency and environmental constraints. A total of eighteen such 
parameters are presented for each type of system for several sets of 
requirements. The requirements are defined in terms of electric 
power level, frequency and duration of operation corresponding to 
typical U.S. Air Force ground applications. 


33113 (DOE/ET—0076, pp 11p, App.C) Razdan (Rasdan) Ther- 
mal Power Station. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Technical data on the design and operation of the gas or oil- 
fueled Rasdan heat-and-power plant in Armenia are presented. This 
1120 mW capacity plant has a dry cooling tower for each of its four 
turbines. The last unit was put in operation in 1970. Specifications 
for the overall plant, condensing system, turbogenerators, electrical 
mg cLY control equipment, and water treatment plant are includ- 


33114 (DOE/ET—0076, pp 14p, App.D) Electric Power System 
of Armenian SSR, Feb 1979. 
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In Report of the visit of the United States of America 
delegation ad the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

The electric power system of Armenian SSR covers the 
entire territory of the Republic. It is part of the Transcaucasian 
united power system which also includes the power systems of 
Georgia and Azerbaijan. The territory serviced by the power system 
amounts to 29.8 thousand sq. km with a 2.6 million population. The 
Armenian power system incorporates power plants and stations of 
all kinds, such as condensing plants, heat-electric generating stations 
and hydroelectric power stations. An atomic power station is now 
being constructed. The installed capacity of all power stations of the 
system made up 2.48 million kWh on January 1, 1975 with the power 
output in 1974 of 8.5 million kWh. Data are presented on total power 
output, location of thermal and hydro plants and power transmission 
lines, growth of HVAC system line lengths, personnel employed per 
1000 kW of installed capacity, fuel consumption in thermal plants, 
and power demand growth. (LCL) 


33115 (EPRI-AF—992) Coal gasification system analysis, Phase 
1, Final report. Hamilton, S. (United big sy Corp., South 
Windsor, CT (USA). Power Systems Div.). Feb 1979 126p. Electric 
Power Research Inst., Palo Alto, CA. 

This report presents the intial Phase I resuls of a study aimed 
at defining alternative gas turbine powerplant cycles without steam 
bottoming which could be effectively integrated with entrained-flow 
coal gasification plants. In this phase of the study effort, non-steam- 
bottomed cycles were devised having thermal efficiencies approxi- 
mately equal to those of combined cycle powerplants with compara- 
ble technology. The principal emphasis in this preliminary study 
phase has been system performance; estimates of associated capital 
costs will be determined in subsequent phases. Nevertheless, systems 
have been devised with an eye towards practicality and low cost. 
Evolution to a final recommended system concept resulted from 
evaluating several system cases and from parameter optimizations 
made possible by use of United Technologies Corporation's highly 
versatile SOAPP computer program. The study identified one major 
technological hurdle to be overcome before the selected cycle can 
become a practical reality. A fuel gas heat exchanger must be 
developed for operation in a corrosive fuel gas environment at an 
inlet temperature of 1400 to 1800°F. Based on the Phase I study 
results, recommendations are also included for a follow-on investiga- 
tion of system concepts which might offer promise of near-term 
feasibility by utilizing current state-of-the-art components. 


33116 (N—78-26374) Computerized power supply analysis: state 
equation generation and terminal models. Final report, 2 Feb 1976—2 
Apr 1978. Garrett, S.J. (University of South Florida, Tampa (USA). 
Coll. of Engineering). 1978. 123p. NTIS PC A06/MF AO1. 

To aid engineers that design power supply systems two 
analysis tools that can be used with the state equation analysis 
package were developed. These tools include integration routines 
that start with the description of a power supply in state equation 
form and yield analytical results. The first tool uses a computer 
program that works with the SUPER SCEPTRE circuit analysis 
program and prints the state equation for an electrical network. The 
state equations developed automatically by the computer program 
are used to develop an algorithm for reducing the number of state 
variables required to describe an electrical network. In this way a 
second tool is obtained in which the order of the network is reduced 
and a simpler terminal model is obtained. 


33117 (TID—28974) Large scale system effectiveness ana'ysis. 
First annual milestone report, September 30, 1977—September 30, 
1978. Levis, A.H.; Dersin, P.; Markel, L.C.; Stengel, D.N.; Anton, 
J.J. (Systems Control, Inc., Palo Alto, CA (USA)). 1978. Contract 
EC-77-C-01-5106. 186p. Dep. NTIS, PC A09/MF AOI. 

Elements of a methodology for large scale system effective- 
ness analysis with application to electric energy systems are present- 
ed. The physical system consisting of generation, transmission, distri- 
bution, and end users is decomposed into the supply part and the 
demand part. Analytical tools for assessing the primitive attributes 
for each part are introduced. The random feasibility set, the single- 
node perturbed random feasibility set and the energy service deliv- 
ery graph are alternative means for characterizing the capabilities for 
service delivery of the supply system. Attributes for characterizing 
demands such as the minimal requirement curve and the marginal 
availability curve are introduced and procedures for propagating 
these attributes through a probabilistic radial system and aggregating 
them are presented. Analysis of the relationships between commen- 
surable attributes of supply and demand forms the basis for defining 
and evaluating high level attributes (sufficiency, efficiency, and 
equitability) that are introduced as components of effectiveness. This 
is the first technical report on a continuing project to develop a 
conceptual framework for effectiveness analysis. 


ELECTRIC POWER ENGINEERING 


33118 Fluidized bed technology. Recent development for 
station engineering and pollution abatement. Werther, J. 
Ludwigshafen am Rhein (Germany, F.R.)); Sag 

chun age Juelich G.m.b.H. Germany, F.R.). Pro 
ergieforschung). Chem.-Ing.-Tech.; 50: No. 9, 60-605(Sep 197 
German). 

Fluidized bed technology: recent developments for power 
station engineering and epoch abatement. The principle of fluidi- 
zation has been success applied to numerous areas of 
engineering. Combustion of coal in a fluidized bed consisting of 
particles of ash and limestone or dolomite its low-pollution 
utilization of coals having lower heating values or high sulphur 
contents without any need for removing sulphur from exhaust 
gases. The present state of the art and world-wide development 
work on fluidized combustion are considered, as are the future 
prospects of this new energy technology. 


33119 Power plant with a pressure reduction turbine in a pressur- 
ized pipe system. Wenzel, J. Brennst.-Waerme-Kraft; 30: No. 9, 365- 
368(Sep 1978). (In German). 

The article deals with the possibility of utilizing the pressure 
energy, which is usually destroyed in reducing stations, in pressure 
reduction turbines and maintaining their performance constant by a 
following intermediate accumulator. An integration effect is ob- 
tained by charging the intermediate accumulator (which may also be 
represented by long piping) in seve pee or according to electric- 
ity demand. In particular, several arrangement possibilities are 
shown, also the utilization for electricity generation or, for instance, 
for driving a heat pump, as well as an estimate of the economic value 
of this kind of power plant. 


33120 Status of the planning and conception of modern coal-fired 
power plant. Brandes, H.; Thelen, F. (Deutsche Babcock und Wilcox 
A.G., Oberhausen (Germany, F.R.)); Wittchow, E. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). Tech. Mitt; 71: No. 3, 116- 
123(Mar 1978). (In German). 

Possible ways to enhance the efficiency and reduce the pollut- 
ant emissions of fossil-fired power plants are discussed. 


33121 Presse-Taschenbuch Energiewirtschaft 1978. (Press pocket 
book 1978. Power wre epee Kroll, J.M. Seefeld/Obb., Germany, 
F.R.; Kroll (1978). 266p. (in German 

This pocket book lists the addresses of all relevant and 
institutions of the rene seal industry; it consists of the sections 
schedules and data, jo ts and technical publishers, publications 
and documentations, industry, science and research, organisations. 
Access by name is facilitated by a supplementary register of names. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 33179, 34796 


33122 Cee ae pp 17p, App.B atid agg 5) 7 aadee of heat 
removal for an electric po’ ecules 


climate. Kravets, V.L.; audionee. N.I. Feb 1979. 
In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 


and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Cooling systems for power plants in hot dry climates pose 
special problems due to limited water supplies and high ambient air 
temperatures. The design of a combined air-condensation cooling 
system planned for the 600 MW oil-fueled Isfahan power plant in 
Iran is described. This system combines dry cooling towers with 
peak coolers and can operate in the dry cooling mode, in a transi- 
tional mode with part dry and part condensation, or letely in 
the peak mode with the irrigated coolers. Calculations oan for the 
Isfahan power plant showed that this combined air-condensation 
cooling system would provide the necessary temperature for steam 
condensation and heat removal at nominal turbine output and would 
require extremely low water use. (LCL) 


33123 (DOE/ET—0076, pp 8p, App.B Paper 8) Basic principles 
of the specification and design of heat removal for fossil fuel 
and nuclear power plants in the USSR. Zisman, S.L.; Minasyan, P.G.; 
Ageev, G.S.; Pchelin, M.M. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Types of cooling systems for power plants are described. It is 
concluded that specification of a cooling system for thermal and 
nuclear electric power plants represents a difficult and complex task 
and is resolved for each power plant on the basis of optimization 
calculations which take into account not only the specific conditions 
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of the regions and site of the thermal or nuclear power plant, capital 
investments and operating costs for power engineering, but also the 
economic effect obtained in other branches of the national economy 
in the utilization of waste heat in agriculture and fish farming, the 
extension of navigation periods, and the improvement of the sanitary 
condition of bodies of water and the air of basins. The difference in 
the conditions for the construction of power plants have predeter- 
mined the broad range of unit cost factors for various systems for 
removing heat with respect to capital investments from 3 to 30 
rubles per kW installed power. 


33124 Environmental aspecis of cooling tower selection. Kun- 
esch, T. Process Eng.; 86-91(Nov 1978). 

Ways of improving the noise, mist, and water pollution aris- 
ing from the use of cooling towers in industrial and power generat- 
ing plants are considered. 


33125 Long-term monitoring by process computer of steam gener- 
ator components at Moorburg power plant. Stadie, L. (Kraftwerk 
Union A.G. (Germany, F.R.). Abt. Dampferzeuger-Entwicklung 
und -Lizenzen); Nitschmann, E.; Mueller, K. (Kraftwerk Union 
A.G. (Germany, F.R.)); Brinkmann, R. (Hamburgische Electrici- 
taets-Werke A.G. (Germany, F.R.). Kraftwerk Moorburg). Brennst.- 
Waerme-Kraft; 30: No. 10, 389-393(Oct 1978). (In German). 

Computer-aided component monitoring has been used for the 
first time for the Benson steam generator of Moorburg power plant. 
The monitoring concept determines the degree of fatigue, the total 
operating time, periods of constant temperature and constant pres- 
sure, and the minimum service life for a maximum of 42 components 
exclusively on the basis of creep loads. Experience so far has shown 
that sufficient accuracy, reliability, and impossibility of fabrication 
can only be reached with process computers. Process computers also 
permit short-term statements on the effects of extreme load condi- 
tions. The paper deals with the problems and methods of component 
monitoring, the monitoring concept, the method of calculation, and 
the solution by process computer. The concept alternating loads in 
service life monitoring. 


33126 Therm ic and economically sound design of feed- 
heating equipment. Schwander, J. (Brown, Boveri and Co, Baden, 
Switz). Brown Boveri Rev.; 65: No. 8, 523-528(Aug 1978). 

Thermodynamic improvements, and often gains in output as 
well, can be achieved in the steam power generating process by 
means of additional heat transfer devices. This article examines drain 
coolers and drain pumps in conventional and nuclear plants, and also 
cross-connected desuperheaters in conventional power plants. In 
addition it considers separate drain coolers for the condensate from 
the reheater and the thermodynamic effects of the two-stage re- 
heater in nuclear power stations. 


33127 Design and layout of the low-pressure bypass system. 
Nabholz, U. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Reyv.; 65: No. 8, 541-545(Aug 1978). 

Economic aspects, safety considerations and the protection of 
the environment are factors which have led to the construction of 
comparatively large steam bypass stations, with the result that the 
condenser and other power station components are subjected to 
severe stresses. This article discusses a low-pressure bypass system 
with four-stage expansion and reliable controlled condensate injec- 
tion which ensures high overall plant availability. It is the purpose of 
the bypass to transfer the steam generated in the boiler or reactor (or 
steam generator), completely or partly, into the condenser thus 
bypassing the turbine when the power station is started up or shut 
down, or on load rejection and turbine shutdown. 6 refs. 


33128 On-line monitoring of water purity in thermal power sta- 
tions. Bodmer, M.; Rushton, C.A. (Brown, Boveri and Co, Baden, 
Switz). Brown Boveri Rev.; 65: No. 8, 546-554(Aug 1978). 

Automatic analysers continuously monitor water and steam 
purities of thermal power stations. These permanent analyses, whose 
results appear on the chart of a strip chart recorder, give more 
complete information than single manual analyses. They are there- 
fore better suited for an objective evaluation. Among the instruments 
discussed are devices for measuring conductivity, pH, hydrazine, 
ammonia, sodium, dissolved oxygen, chloride and silica. 3 refs. 


33129 Prevention of frost damage in dry cooling towers. Oplatka, 
G. (Brown, Boveri and Co, Zurich, Switz). Brown Boveri Rev.; 65: 
No. 8, 555-564(Aug 1978). 

Theoretical investigations have yielded the information that 
damage to tubes of dry cooling towers resulting from frost can be 
avoided without great expense and merely by observing a number of 
operating rules. The formation of ice can be prevented or kept 
within tolerable, safe limits both during steady operation and during 
transient conditions. The investigations carried out over the follow- 
ing cases: water at rest in the tube (static case); steady flow through 
a tube, and transient conditions, especially filling the tubes. The last 
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mentioned case corresponds to putting a tower (or section of a 
tower) into service during freezing conditions. 12 refs. 


33130 Operational eng with a BASF dry/wet cooling 
tower. Pt. Il. Thermodynamic investigations. Kokott, D. (BASF 
A.G., Ludwigshafen am Rhein (Germany, F.R.)). VGB Kraftwerk- 
stech.; 58: No. 7, 492-499(Jul 1978). (In German). 

The experimental findings have shown that steam condensa- 
tion in the cooling tower plume can be suppressed at least in the 
direct neighbourhood of the plant by combining indirect air cooling 
and evaporation cooling. Plume formation could be prevented down 
to an ambient temperature of -5°C. If the temperature dropped 
further for a short period of time, plume formation was still prevent- 
ed but measurement was no longer possible. Recondensation of the 
plumes in greater heights was not observed during the whole obser- 
vation period from ber 1977 to April 1978, where marked 
temperature minimum values were measured. The main factor in the 
calculation of dry/wet cooling towers is the water supersaturation in 
the waste air of the wet part which has been determined in experi- 
ments. 


33131 Energy consumption and space requirement for steam 
plants may be minimized. Jordan, P. Tawa 84: No. 86, 
1682- 1683(1978). (In German). 

The efficiences of steam plants with known boiler types and 
open piping systems is between 10 and 25%. For advanced steam 
boilers with closed piping systems there are obtained efficiencies of 
70 to 80% with oil- ae gas-fired boilers and 95%, if electrically 
heated steam boilers are used. This leads to the use of smaller steam 
boilers while at the same time energy is saved. The result is a 
reduction of space requirement and therefore a decrease of the 
steadily growing cost for it. 


POWER CYCLES 


REFER ALSO TO CITATION(S) 33160, 33778, 33779, 33812, 
33816, 33824, 33825, 33851, 33863 


33132 (UCID— 17899) ee development and evaluation for 
the ceramic helical expander. Landingham, R.L.; Taylor, R.W. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Feb 
1979. Contract. W-7405-ENG-48. 188p. Dep. NTIS, PC A09/MF 
AOl. 


The supporting role of the materials program for the ceramic 
helical expander program is described. The materials problems for 
this rotory expander in an extremely severe environment-a direct 
coal-fired Brayton topping cycle is defined. Readily available materi- 
als and methods for possible solution to these material problems as 
well as initiating some longer-range studies to improve reliability 
were evaluated. A preliminary screening of materials in hot coal- 
fired environments to select candidate materials and coating was 
made. More detailed evaluations of these candidate materials-reac- 
tion-bonded silicon nitride (RBSN) and Si—Al—O—N (Sialon) 
system- and coatings-chemical-vapor-deposited silicon nitride 
(CVD-SisNs) and CVD-Sialon need to be performed. Termination 
of the helical expander program abruptly stopped the materials 
program during this evaluation. 


33133 With gas - no problems. Operational experience with the 
gas-fired combined units of the VEW Gersteinwerk. Koester, K. 
(Vereinigte Elektrizitaetswerke Westfalen A.G. (VEW), Dortmund 
(Germany, F.R.). Kraftwerk Gersteinwerk). Energie; 30: No. 7, 235- 
3380ul 1 1978), (In German). 

With regard to the Gersteinwerk power plant this contribu- 
tion deals only with the problems encountered in special plants for 
natural gas firing, ic. in the plant components steam generator 
furnaces, gas turbines, fuel gas discharge, and gas supply. 


33134 New approaches to energy conversion by alternative work- 
ing fluids. Alefeld, G. (Technische Univ. Muenchen, Garching (Ger- 
many, F.R.). Physik Dept.). pp 53-76 of Plenary lectures of the 
divisions Semiconductor Physics, Metal Physics, Low Temperature 
Physics, Thermodynamics and Statistical Physics, rey 
Magnetism of the German Physical Society. Treusch, J. (ed.). Braun- 
“as Germany, F.R.; Vieweg (1978). 
rom Spring meeting and meeting of the DPG'’s working 
group solid state physics and symposium on the growing of crystals 
and crystal growth: 18. discussion meeting of the AGK and annual 
ror ‘78 of the DGKK;; Freudenstadt, Germany, F.R. (6 - 10 Mar 
The process of energy conversion in steam power plants, in 
compressor- and absorber-heat pumps are described using suitable 
diagrams. Especially it is shown that the absorber-heat pump consists 
of two Clausius-Rankine processes, one being work producing, one 
work absorbing. Possibilities for efficiency increase of heat pum 
using alternative working fluids are indicated. After discussing the 
limits for the Clausius-Rankine — in steam power plants it is 
shown that the efficiency for the production of work can be im- 
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proved by 30 to 50% using an absorption heat pump process as 
topping cycle. Examples for possible working fluids including typi- 
a process data for such a high temperature absorption heat pump 
are briefly discussed. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 32751, 34019, 34094 


33135 308 billion ton-hours of refuse power experience: a review 
of the long-term operating record at Duesseldorf City. Feindler, K.S.; 
Thoemen, K.H. Melville, NY; Grumman Ecosystems Corp. (1978). 
53p. (CONF-7805155—1). Grumman Ecosystems Corp., 100 Baylis 
Rd., Melville, NY. 

From 8. national waste conference and exhibit; Chicago, IL, 
USA (7 May 1978). 

District heating is a very lucrative business in Europe with 
many extensive networks already in place, especially in Scandinavia 
and Russia. Refuse power represents an energy alternative which is 
readily available and which, in conjunction with electrical power 
generation and district heating networks, can address the twofold 
problem of waste disposal and energy supply within the framework 
of community control. One installation, the Flingern Refuse Power 
Plant in Duesseldorf, West Germany, is singled out for an in-depth 
treatment because of its unique long-term operating history. 


33136 Energy generation from wood-waste. Brown, O.D. 
Eugene, OR; Eugene Water and Electric Board (1977). 19p. 
(CONF-7711117—1). Eugene Water and Electric Board, 500 East 
4th Ave., Eugene, OR 

From Governor William G Milliken’s conference on wood 
energy; Ann Arbor, MI, USA (29 Nov 1977). 

Using a solid waste as an energy source is not new to the 
Eugene Water and Electric Board. The primary fuel used in our 
steam-electric generation plant is wood-waste from lumber mills in 
the surrounding area. The plant provides steam for a growing steam 
heat utility and electric power generation. By using the waste, the 
municipal utility has contributed significantly to the reduction of 
local air pollution and solid waste disposal problems. Wood-waste, a 
replenishing fuel supply, offers an opportunity to contribute to the 
solution of the energy crisis in a manner benefiting the environment. 


COMPONENTS 


REFER ALSO TO CITATION(S) 33176, 33178, 33506, 33698, 
33863, 34163, 34237, 34548 


33137 (AD-A—057006) Parameter estimation for generator sim- 
ulation studies. Final report Jul 1976—Jul 1977. Webb, R.P.; Brice, 
C.W.; Tan, O.T.; Lee, C.C. (Southeastern Center for Electrical 
Engineering Education, Inc., Auburn, AL (USA)). Nov 1977. Con- 
tract F33615-76-C-2050. 152p. NTIS PC A08/MF AOI. 

This report presents a detailed study of alternator parameter 
estimation procedures, including comparison of theoretical results to 
test data and to simulation results. 


33138 (CONF-790305—4) Development progress on the Atmos- 
pheric Fluidized Bed Coal Combustor for cogeneration gas turbine 
system for industrial cogeneration plants. Holcomb, R.S. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 13p. 
Dep. NTIS, PC A02/MF AOl1. 

From ASME gas turbine closed-cycle session; San Diego, 
CA, USA (11 Mar 1979). 

The Atmospheric Fluidized Bed Coal Combustor Program 
will develop the technology for a fluidized bed coal combustion 
system to provide a source of high temperature air for process 
heating and power generation with gas turbines in industrial plants. 
The gas turbine has the advantages of a higher ratio of electric 
power output to exhaust heat load and a = te! exhaust temperature 
than do steam turbines in cogeneration applications. The program is 
directed toward systems in the size range of 5 to 50 MW(e) and is 
sponsored by the Department of Energy. A study of industrial 
energy use has been completed that indicates a large potential 
market for gas turbine cogeneration systems. Conceptual design 
studies have been done for typical industrial installations, and some 
of these results are presented. The conceptual design of a 300 kW(e) 
test unit has been completed. A number of furnace design films have 
been invited to submit their own designs for a 1500 kW(t) (5 x 10° 
Btu/hr) combustor, from which a final selection will be made. The 
design of the balance of the test system will proceed in parallel with 
the combustor design. An engineering design study has been com- 
pleted by AiResearch Division of Garrett Corporation in which the 
modifications required to adopt an existing AiResearch 831-200 gas 
turbine to this cycle for both open and closed cycle operation were 
determined. Development and testing have been conducted in the 
aeas of fluidization, heat transfer, tube corrosion, and coal feeding. 
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Results from heat transfer, tube corrosion, and coal feeding tests are 
presented. 


33139 Feedwater heater. Sasaki, T.; Yamane, T.; Horibe, Y.; 
Suzuki, M. (to Hitachi, Ltd.). US Patent 4,136,734. 30 Jan 1979. 
Priority date 5 Jul 1975, Japan. 8p. 

A feedwater heater is described that is com of a plural- 
ity of heating tubes arranged in U form. The also for a 
feedwater inlet chamber having a feedwater inlet for introducing 
feedwater thereinto and a tube plate assembling the ends of the 
heating tubes and also having formed therein a feedwater — 
a feedwater outlet chamber having a feedwater outlet for dischar; = 
ing the heated feedwater and a tube plate assembling the other 
of the heating tubes. The heater has a feedwater reservoir, a first 
cylindrical body or shell having disposed therein a tube nest consist- 
ing of the U-formed heating tube portions positioned on one side as 
well as support plates holding said heating tubes in position, the 
cylindrical body having its one end communicated with said feed- 
water outlet chamber and also provided with a hot steam inlet for 
introducing hot steam that serves as the feedwater heating source, a 
second cylndrical body or shell having disposed therein a tube nest 
consisting of the U-formed heating tube portions positioned on the 
other side as well as support plates holding the heating tubes in 
position. 
33140 Waste heat steam generator. Aguet, E. (to Sulzer Broth- 
ers Ltd.). US Patent 4,136,643. 30 Jan 1979. Filed date 15 Aug 1977. 
6p. 


The waste heat steam generator employs two parallel chan- 
nels for receiving flows of exhaust gas from a gas turbine. In one 
channel, the exhaust gas flow is heated by a supplemental burner to a 
temperature less than 900°C while the flow of exhaust i 
second channel is heated to a temperature above 900°C. 

of fuel supplied to each burner is controlled by various control 
means responsive to the temperature within the steam or 
the temperature of the live steam or by the pressure of the live 
steam. A distribution means is provided at the entrance to the 
channel in which the exhaust gas is heated to a temperature above 
900°C so as to control the flow therein. The steam generator can be 
easily adapted to partial load operation by regulating the amount of 
fuel to the supplemental burners. 


33141 Fixed and spring hangers. 

measurements, quality Kempkes, —— 
Kraftwerke Ruhr A.G., Gelsenkirchen oe ee F. 
Kraftwerkstech.; 58: No. 11, 813-818(Nov 1978). (In German 


movements which deviated 

scribed. These caused the 

components of flexible supports to be tested, in order to keep the 
additional loads within limits. Measurements indicated up to 15% 
load variation in the case of the outer fixed na and up to 15% 
on the inner hangers. Inspection on newly manufactured fixed hang- 
ers indicated similarly high inaccuracies. This is a multiple of the 
previously assumed values. The ad illustrates Operational 

and results of measurements are trated and the quality require- 
ments which have to be imposed as a result of this experience are 
discussed. 


33142 —— 
erators, Rasch, R 
German). 

In high-temperature corrosion on the fire side of steam gener- 
ators several influencing factors are combined so that it is difficult to 
determine its proper causes. Only thermodynamic calculations have 
made it possible to single out the different reactions. The paper gives 
: survey of the present state of knowledge on corrosion processes in 

‘urnaces. 


33143 Air-cooled condensers for turbine plants. von Cleve, H.H. 
Chem. Tech. (Berlin); 7: No. 9, 391-394(Sep 1978). (In German). 

The additional expenses of air-cooled condensers in posal 
industries as compared to water-cooling are 


being increasingly com- 
pensated for by important advantages of site and transport planning, 
as well as licencing procedure. 


33144 Basis for comparison for different gas turbine designs. 
Endres, J.B. (Technische Univ. Muenchen ieermans, F.R.)). Ener- 
gie; 30: No. 9, 309-314(Sep 1978). (In German). 

The author presents the main aspects for the design of gas 
turbine systems. The main data, fields of application, and characteris- 
tics of gas turbines with a power between 0.5 and 1200 MW are 
given in tabular form. 


33145 Running stability of simple turborotors especially with gap 

excitation. Thomas, H.J. (Technische Univ. oe (Germany, 

F.R.). Lehrstuhl fuer Thermische Kraftanlagen mit Heizkraftwerk 

oa omme Appar. Geraetebau; 30: No. 9, 339-344(Sep 1978). (in 
rman 


ture corrosion on the fire side of steam 
"Cr Chem.- Tech.; 7: No. 10, 425-431(Oct 1978). (in 
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Causes of self-excited rotor vibrations in thermal turboma- 
chines are described. The so-called gap excitation force from mn gap 
losses and pressure distribution in radial sealings are disc ; 
Establishing of the differential — of motion for a simple 
model rotor and the assessment of the stability limit for this rotor are 
reviewed. Examples with reference to turbines for the influence of 
different parameters of the system, especially bearing, on the stability 
limit and uncertainties of application and conclusions to be drawn 
from it are given. 


33146 Vibrations of turborotors. Nordmann, R. (Technische 
Hochschule Darmstadt (Germany, F.R.). Fachgebiet Maschinendyn- 
amik). Konstr. Masch., Appar. Geraetebau; 30: No. 9, 345-352( 
1978). (In German). 

Of the variety of vibrational phenomena in large turboma- 
chines the bending vibrations of the rotors are chosen for discussion. 
They may be classified into natural vibrations including selfexcited 
vibrations, vibrations caused by unbalance, and transcient vibrations. 
The forces acting on the system as well as the equations of motion 
are given, and the methods of calculation for assessing the vibrations 
are compiled. By means of some examples the most important 
vibrational phenomena are described and discussed. 


33147 Calculation program for the non-linear simulation of the 

of Benson steam generators. Mayinger, F.; Reineke, H.H.; 
Schramm, R.; Steinmetz, P. Brennst.-Waerme-Kraft; 30: No. 8, 329- 
333(Aug 1978). (In German). 

The article presents a dynamics program which simulates the 
behaviour of a steam generator at load c es and failures. For 
certain chosen components (e.g., evaporator) the theoretical funda- 
mental principles (fundamental equations) for the simulation are 
shown, the numerical methods of solution are explained, and the first 
test results are given in the form of diagrams. 


33148 Design of extremely watertight condensers. Sonnenmoser, 
A.; Wollschlegel, P. (Brown, Boveri and Co, Baden, Switz). Brown 
Boveri Rev.; 65: No. 8, 505-515(Aug 1978). 

More and more stringent requirements are being wade for the 
watertightness of condensers. The main factors of interest in this 
relation are the tube material and the method of securing the tubes. 
The article explains a method of protecting the tubes from corrosion 
and reports on the latest investigations on the watertightness of 
rolled joints. 3 refs. 


33149 Improving the resistance of condensers to corrosion by 
systematic examination of the state of the tubes. Mueller, R. (Brown, 
Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 8, 516- 
522(Aug 1978). 

The increased demands which are im today with re- 
spect to the freedom from leakage and the reliability of condensers 
necessitate measures aimed at improving the resistance to corrosion. 
This can be attained by optimum choice of materials, appropriate 
design and water treatment. Systematic examination of the state of 
the tubes has been found to be advantageous in the avoidance of 
unpredictable corrosion hazards. This article describes two special 
methods of examination. In normal situations specimen tubes are 
regularly examined in the laboratory with regard to the state of their 
surface, the remaining wall thickness, their weight, as well as the 
chemical composition and, if necessary, the structure of the surface 
layer. Examples provide an insight into this method. Where water 
conditions are difficult, the momentary situation with respect to 
corrosion is checked by continuous measurement of the rest poten- 
tial with a probe. Abnormal conditions leading to corrosion of 
condenser tubes can thus be detected at an early stage, enabling 
preventive measures to be taken. 2 refs. 


33150 Thermodynamic design of reliable economically optimal 
feedheaters. Riegger, H. (Brown, Boveri and Co, Baden, Switz). 
Brown Boveri Rev.; 65: No. 8, 529-535(Aug 1978). 

The reliability of a feedwater heater with an integral desuper- 
heating zone can be ensured by thermodynamically correct design 
and appropriate construction of the steam outlet from the desuper- 
heater. This article deals with certain desuperheater characteristics 
such as the ring-gap velocity and discusses the method and auxiliary 
— for an economically optimal feedwater heater design. 4 
refs. 


33151 Reliable drain coolers for feedwater heating. Riegger, H.; 
Wochele, J. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Rev.; 65: No. 8, 536-540(Aug 1978). 

The incorporation of drain coolers (subcoolers) in feedheaters 
can impair their reliability. This essentially depends upon the type of 
construction chosen. Types of subcooler construction as well as their 
application are discussed. 


33152 Operational stresses on rotor shafts of modern steam tur- 
bines determine forging requirements. Mayer, K.H.; Meyer, H.J. 
(Maschinenfabrik Augsburg-Nuernberg (M.A.N.) A.G., Nuernberg 
(Germany, F.R.). Abt. fuer Qualitaetswesen); Riess, W. (Societe 
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Rateau S.A., Nuernberg (Germany, F.R.). GETT Gruppe Euro- 
— Turbinen-Technik). VGB Kraftwerkstech.; 58: No. 7, 529- 
1(Jul 1978). (In German). 

From 8. international conference on forging; Kyoto, Japan 
(23 - 28 Oct 1977). 

The actual stresses currently affecting turbine rotor shafts, in 
relation to the increased requirements which are imposed on modern 
turbine generator sets of fossil-fueled steam power plants are indicat- 
ed and the materials, testing and manufacturing measures for opti- 
misation of their characteristics are described. 


33153 Diesel, power, and heat. Energie; 30: No. 7, 227-232(Jul 
1978). (In German). 

New engine types developed by diesel engine producers are 
presented among them engines for gas or diesel drive which can be 
used for power or power-heat generation or as drives for heat 
pumps. 


33154 Cathodic protection of power station piping. Prinz, W. 
(Ruhrgas A.G., Essen (Germany, F.R.)). Three R Int; 17: No. 7, 
446-471(Jul 1978). (In German). 

After outlining the differences in the cathodic protection of 
long-distance pipelines and of power station piping, the article 
explains the formation of electrogalvanic couples steel in concrete 
and steel in soil and describes the protective measures that can be 
taken. Emphasis is placed on the problems encountered in providing 
local cathodic protection and the techniques employed in measuring. 
The approach in the design of local cathodic protection systems for 
cooling water piping in a power station is described and it is shown 
how the protective condition is assessed by making potential mea- 
surements with the aid of test pieces. 


33155 Pressure-controlled operation of large once-through 
forced-flow steam generators. Kriska, J. (VUZES, Brno, Czech). 
Energietechnik; 28: No. 7, 253-258(Jul 1978). (In German). 

The use of the loading control of thick-walled boiler parts in 
combination with set value control devices gives important advan- 
tages in starting and shutting-down operations. The VEZES of 
Brno, Czechoslovakia, is able, in the case of new plants, to monitor 
continuously the remaining service life of all the critical component 
_ on a process computer. Evaluation of the operation of a forced- 

low once-through boiler shows that, by using a set value control 
device, the remaining service life, e.g. of a dehydrator, in shortened 
cold starts, is doubled. 22 refs. 


33156 Changeover of deaerators of turbine sets with the capacity 
of up to 300 MW, made by Kharkov Turbine and Generator Plant, to 
sliding pressure. Shepelev, I.G.; Arkad’ev, B.A.; Ioffe, V.Yu.; Ne- 
chuiviter, M.M.; Yatskevich, S.V. (Ukr Corresp Polytech Inst, Ukr 
SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 127-130(May 1978). 
(In Russian). 

The advantageousness of Hyon Ee over the deaerator of 300 
MW power units with K-300-240 and K-300-240 turbine sets to a 
sliding pressure of the medium under variable operating conditions is 
justified. It is shown that realization of this measure will make it 
possible to simplify considerably the thermal scheme of the turbine 
set, to eliminate the low-pressure heater No. 6 from the system, and 
to improve the reliability and economic efficiency of the unit. 


33157 Industrial tests of a system of automatic capacity control 
of a 300 MW power unit within a wide range of load variations. 
Kulakov, G.T.; Litvinets, V.I.; Tereshko, M.N.; Soroko, E.V. (Be- 
loruss Polytech Inst, BSSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
5, 66-71(May 1978). (In Russian). 

The block diagram of the automatic capacity control system 
(ACCS) for a 300 MW power unit at the Lukoml state district 
power station is presented. The ACCS is a modification of the 
typical diagram realized with RPIB-series devices. ACCS tests were 
carried out in the range of 150-300 MW, taking into account the 
sliding steam pressure before the turbine. The test and operational 
results have shown that this system ensures a fairly high quality of 
control within a wide range of variation of operating conditions with 
the required fast response. 


33158 Hydraulic resistance of the blade leading edge cooling 
channels, Arsen’ev, L.V.; Mitryaev, I.B. (Leningrad Polytech Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 132-137(May 
1978). (In Russian). 

The results of experimental investigations of hydraulic resis- 
tances of channels with air injection through a consecutive series of 
openings are demonstrated. The investigations were carried out on a 
model of the blade edge cooling channel. Principal factors influenc- 
ing pressure losses in such channels are revealed. Empirical equa- 
tions to take these losses into account are presented. 


33159 Steam turbines. Engelke, W. Brennst.-Waerme-Kraft; 30: 
No. 4, 180-183(Apr 1978). (In German). 

The paper starts with a market study for conventional and 
nuclear power plants with regard to their design, time course, cost 
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development, and energy demand. The present state of the art is 
illustrated by the new power plant units constructed in 1976. 


33160 Ultra high temperature gas turbine for coal derived fuels, 
with maximum fuels flexibility. Day, W.H. Arch. Energiewirtsch.; 32: 
No. 3, 224-235(Mar 1978). (In German). 

From 39. meeting of the American Power Conference; Chica- 
go, Ill. (18 - 20 Apr 1977). 

The general Electric Company has carried out R+-D work in 
the field of water-cooled gas turbines during the last 16 years. The 
present report deals with the development of water cooling, the 
characteristic data of a UHT-gas turbine for power plant operation, 
the behaviour and fuels flexibility of the integrated cycle for low- 
grade gas, the behaviour and fuels flexibility as far as coal-based 
liquid fuels are concerned, and the possibilities for further improve- 
ments in performance, water consumption, the power unit, and 
rentability. 


33161 Closed-cycle gas turbine - historical development and 
future signification. Deuster, G. (Energieversorgung Oberhausen 
A.G. (Germany, F.R.)). Atomkernenergie; 32: No. 4, 251-258(1978). 
(In German). 

In honour of Professor Dr. Karl Bammert the following 
publication shows the development of power engines operating in a 
closed cycle. In the beginning the first steam engines according to 
Papin, Savery, Newcomen, Watt and their resulting development are 
described. The Stirling-engine and those of Ericson are demonstrat- 
ed, too. Especially the research work of Redtenbacher is mentioned 
whose basic ideas have been realized successfully in the closed-cycle 
gas turbine using air as a working medium by Ackeret and Keller. 
After describing the development of the Stirling-motor and present- 
ing the closed-cycle gas turbines built till now the advantageous 
possibilities to apply the closed-cycle gas turbine process are shown. 
At the end of the publication the development potential of the 
closed-cycle gas turbine regarding to nuclear and solar energy is 
shown as well as the eminent merit of Professor Bammert and his 
institute in the field of research and development. 


33162 VGB-richtlinien fuer die einmauerung und waermedaem- 
mung von dampferzeugern. (VGB guidelines for the sealing and ther- 
mal insulation of steam generators). Essen, Germany; VGB Tech- 
nische Vereinigung der Grosskraftwerksbetreiber eV (1978). 104p. 

Sealing and thermal insulation are important parts of steam 
generators or steam generator components. They are of great impor- 
tance for operation and efficiency of steam generators. The guide- 
lines will make it easier for contract partners to make clear state- 
ments on sealing and thermal insulation. 


33163 Thermische Turbomaschinen. Bd. 1. Thermodynamisch- 
stroemungstechnische Berechnung. (Thermal turbo-engines. Vol. I. 
Thermodynamic-fluidic calculation). Traupel, W. (Eidgenoessische 
Technische Hochschule, Zurich (Switzerland). Inst. fuer Thermische 
Turbomaschinen). Berlin, Germany, F.R.; Springer (1977). 579p. (In 
German). 

The book published first in 1958 has been updated. It deals 
with turbo-engines, power engines and machines, general fluid me- 
chanics and thermodynamics, aircraft engines and the boosting of 
I.C.-engines. Its largest part had to be rewritten, particularly because 
computer efficiency sharply increased has brought about a novel 
type of calculation methods allowing to set up theories being essen- 
tially more exact. The Ist volume displays theoretical bases for 
calculating and designing steam turbines as well as gas producers. 
The issue is the thermodynamic process cycles of steam turbine 
plants, resp. gas turbine power plants, and the thermodynamic- 
fluidic calculation of the very turbo-engine. The author develops his 
theories always from scratch as to achieve well-grounded under- 
standing, valuable and effective. (orig.) 891 GG. 


33164 Device for regulating the opening of a turbine distributor. 
Seigne, M. (to Ateliers des Charmilles S.A.). German(FRG) Patent 
2,625,897/A/. 30 Dec 1976. 13p. (In German). 

The subject is a mechanical limitation device causing the 
distributor - independent of its being controlled by a governor - to 
move to a predetermined maximum opening or to stop the opening 
movement without delay. An ordinary control chain consisting of an 
electric governor, a pilot valve, and a feeder gate value by oil 
pressure actuates the servomotor coupled with the distributor. The 
governor is processing e.g. programmed set points of the turbine 
output together with actual values taken from the turbine to get 
positioning commands for the opening and closing of the distributor. 
Parallel to this control chain and with priority action on the oil 
pressure of the servomotor a ‘mechanical relay’ is working. 


33165 Control array for protection against deficiency of air in 
steam generators. Jaeger, K.W.; Loeffelmann, F. (to to Siemens 
A.G.). German(FRG) Patent 2,356,367/C/. 4 Dec 1975. 4p. (In 
German). 


ELECTRIC POWER ENGINEERING 3435 


By the special arrangement of two interacting control circuits 
for the air flow and the fuel flow deficiency of air is prevented in the 
steady as well as in the unsteady operation of the steam generator; 
this is also true if one of the two media flows is disturbed. A i 
controller at the steam generator provides a command variable out 
of steam pressure and steam flow for a (reversing) adder each for the 
fuel controller and the air controller, for a differentiating element 
used for detecting the momentary tendency, and directly for both 
controllers. Both adders generate a compensating variable from the 
command variable, from an actual value of air respectively fuel flow 
being also fed to them, and from a threshold value selected by a 
potentiometer. This compensating variable is supplied to a minimum 
value selecting unit in the fuel control circuit and to a maximum 
value selecting unit in the air flow control circuit. Both units feed 
the compensating variable or the command tendency variable, also 
supplied to them, as an auxiliary variable to both controllers in 
which the difference from this auxiliary variable and the momentary 
actual value of the fuel flow, respectively their difference for the air 
flow controller, becomes effective. This control achieves that the 
fuel air flow is adjusted to a new steady value in a loading manner 
for load increase and in a lagging manner for load decrease. In all 
transitory states therefore a small excess of air will exist. 


33166 Sealing for the rotating heat exchanger of a gas turbine. 
Rao, V.D.N. (to to Ford-Werke A.G.). German(FRG) Patent 
2,514,158/A/. 23 Oct 1975. 8p. (In German). 

The patent deals with the manufacture of a wear-resistant 
graphite sealing, assuring good tightness and permanent bearing at 
all operating conditions. The principle consists in using a thin 
graphite plate (0.25 to 0.76 mm) instead of the usual graphite blocks 
as sealing surface for the sealings in order to separate the high- 
pressure gases (compressed supply air for the combustion chamber) 
from the low-pressure gases (exhaust gas). In this way the increased 
frictional heat for massive blocks and the abrasion with transfer of 
graphite particles to the ceramic heat exchanger body resulting from 
it is to be avoided. The thin graphite plates are pasted on sealing 
carriers by means of a suitable adhesive and pressed on the heat 
exchanger plate by a flat spring. 


33167 Steam generator with feedwater heater. 
F.W.; Socha, E.; Klein, H. (to to Balck-Duerr A.G.). ) CedERG) 
Patent 2,408,099/A/. 28 Aug 1975. 9p. (In German). 

The patent deals with the arrangement of a preheating part in 
a horizontal steam generator in such a way that pressure-induced 
and thermal stresses are avoided. A sheet-metal cylinder extends 
from the tube sheet up to about half the tube length. Into this 
cylinder, forming the feedwater heater, the feedwater is supplied 
near the tube sheet through a boiler penetration; it flows several 
times across the cold tube bundle reversed by means of baffle plates, 
and finally leaves the cylinder, which is open at the other end, in 
horizontal direction. Subsequently vaporization takes place from +4 
water surface. The heating medium is supplied and 
known manner through the bottom of the boiler covering the tube 
sheet in semispherical form. In this arrangement the cold tube ends 
terminate in a calotte outside the tube sheet; this one terminates in an 
outlet nozzle in the bottom of the boiler via a compensating piece. 


33168 Device to separate water from wet steam and to subse- 
quently superheat the steam. Durrer, H. (to to Sulzer Bros. a 
German(FRG) Patent 1,576,853/C/. 23 Jan 1975. 6p. (In German). 

The device separates the water from partly relaxed saturated 
steam in a HP turbine stage and superheats the dried steam by means 
of a partial flow of HP saturated steam. A particular design of the 
device makes the steam rate uniform over the total cross-section of 
the water separator; this is essential for the quality of drying or for 
the spatial and costs requirements of the device (for a given power). 
The water separation is effected by a number of similar elements 
which normally consist of a heap of metallic threads (such as steel 
wool) or of a hosiery of the latter. These elements are situated below 
a tube bundle heated with HP saturated steam (as superheater) in a 
cylindrical boiler. The steam to be dried flows through the boiler 
from bottom to top and is then for example ded to a LP turbine 
stage. The uniform steam rate over the whole separating surface is 
not only achieved by subdividing this surface longitudinally and 
crossways to the boiler axis by means of built-in separating walls, but 
the latter are also prolonged through to the space above with the 
superheating pipes. Single channels are thus formed in which each 
individual separating element is assigned to a section superheater. By 
chosing the same ratio of the separator cross-section to that of the 
superheater for each channel, a uniform through flow rate is guaran- 
teed in all channels. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 33140, 33176, 33699, 33975, 34052 
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33169 Waste heat boilers connected in series with gas turbines. 
Pickhardt, K.F. ey oye g u. a ee Gaanentads 
(Germany, F.R.)). Energie; 30: No. 
German). 


9, 315- -318(Sep 1978). (In 


Gas turbines with waste heat boilers are a suitable method = 
combined heat and power generation for industrial purposes. 
paper deals with types and circuits of waste heat boilers to ~ 
connected in series with gas turbines. The paper distinguishes be- 
tween waste heat boilers without additional furnace those with 
additional furnace, and those with power furnace. 


33170 Qatar fete plants. Barba, D.; Germana, A.; Sa- 
lemme, A.; Tagliaferri, G.; Zonetti, E. (Euteco, Rome, Italy). Desali- 
nation; 26: No. > 109-1 16(Aug 1978). 

A description is given of the main activities that have led to 
the Pte operation of Ras Abu Fontas Power and Water 
Station Desalting plant, a plant with a rated capacity of 45,320 m° of 
fresh water per day. The main ‘ormances of the plants are 
included, together with a report on some problems faced during 
commissioning. 4 refs. 


33171 Design and operation of 2-2.5 migd bahrain desalination 
plants. Barba, D.; Bogazzi, D.; Germana, A.; Tagliaferri, G. (Euteco, 
Rome, Italy). Desalination; 26: No. 2, 117-125(Aug 1978). 

A description is given of the design and commissioning activi- 
ties that have led to the commercial operation of Sitra Power and 
Water Station Desalting Plant, a plant with a rated ca — = of 
22,700 m$sup 3$ of fresh water per day (2*2.5 migd). 
performances of the plants are included as well, together with a 
report on the first sixteen months of commercial operation. 4 refs. 


33172 Bushehr 200,000 m‘*/d desalination plant. Edalat, M.; 
Entessari, J.; Hamidi, H. (At Energy Organ of Iran, Tehran). Desali- 
nation; 26: No. 2, 127-140(Aug 1978). 

The present fresh water supply in the South of Iran is fully 
committed, and the demands of the two 1200 MWe Nuclear Power 
Plants complex at Bushehr makes the construction and operation of 
2-100,000 m*/d desalination plants feasible. The procedure for invit- 
ing tenders together with a description of the proposed plant is 
The method of coupling the desalination units to the Nuclear 

ower Plants and provision of safety features are discussed. The 
paper concludes with a cost analysis of the whole project. 1 ref. 


Algorithm to calculate steam parameters in the bleedings 

of heat and power supply turbines under variable conditions of oper- 

ation. Rage A.G.; Vinogradnik, M.V.; Kurnosov, A.T. (Dnepro- 

ie: Civ Eng Inst, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
72-76(May 1978). (In Russian). 

An algorithm of calculation of the variable operating condi- 
tions of a turbine section-by-section with determination of bleeding 
steam parameters is worked out. Calculations in accordance with a 
program compiled for a BESM-4M computer have shown that the 
relative calculation error does not exceed 4%. 


33174 Lake Wabamun thermal water project. Shaw, D.M.; 
Darby, D.; Trimmer, R. (Alberta Horticultural Research Center, 
Brooks, Canada). pp 14p, Paper 48 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

The current study was to evaluate the potential of economi- 
cally utilizing the waste heat from a thermal generating station at 
Lake Wabamun using a Filacell system for heat exchange. A green- 
house was selected for employing this heat because of the | high 
potential returns of this form of crop production. Engineering, 
agricultural, and economic aspects were considered, as well as the 
potential benefits of energy conservation and reduced thermal pollu- 
tion. The Filacell mass transfer unit proved to be an effective heat 
exchange system for this application, however, horticultural crop 
production in the greenhouse was limited by the ability of the system 
to maintain sufficiently high temperatures. Since this was directly 
related to the supply water temperature, the limiting factor in the 
. icultural viability of the experimentalll system was the availability 

water at sufficiently high temperatures. High humidity conditions 
in the greenhouse, as a result of the heat exchange system used, 
cause numerous occurrences which affected both the mechanical 
— and the horticultural suitability of the experimenta system, 
as we! 


ECONOMICS 
REFER ALSO TO CITATION(S) 33618, 33724, 33767, 33776, 33777 


33175 (DOE/EIA—0075-9(78)) Monthly report, data for Sep- 

tember 1978 cost and quality of fuels for electric utility plants. 
= of Energy, Washington, DC (USA)). Feb 1979. 65p. 
S, PC A04, F AOI. 
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Electric generating plants with a total combined capacity of 
25 MW or greater purchased fossil fuels equivalent to 1.5 quadrillion 
Btu's in September, of which 98.2% was for steam-electric genera- 
tion. Measured by their total heat content, fossil-fuel purchases for 
steam-electric generation were down 7.1% from August and down 
5.6% from September 1977. The total coal deliveries during the 
month of September 1978 reached a level of 44.4 million tons, which 
was a decrease of 1.5 million tons below shipments delivered in 
September 1977. Oil purchases for steam-electric generation was 
43.5 million barrels, which was a decrease of 3.9 million barrels 
below shipments delivered in tember of last year. Gas deliveries 
to steam-electric units totaled 275.1 billion cubic feet (Bcf), down 
33.5 Bef from last year’s level. In September, the price of coal 
averaged 111.4 cents per million Btu, a 13.7% increase over the 
average price of a year ago. The average price of all oil delivered to 
steam plants was 211.2 cents os million Btu, a decrease of 4.4% 
compared to September 1977. Steam gas prices continued to rise and 
averaged 146.6 cents per million Btu, an increase of 5.9% over the 
September 1977 level. Tables highlight the relative changes in deliv- 
eries and prices of fossil fuels for steam-electric generation for 
September 1977 and September 1978. 


33176 Installation costs of steam plant for the combined genera- 
tion of heat and power. Jebson, D.A. Electr. Rev. (London); 203: No. 
16, 34-35(27 Oct 1978). 

The cost of district heating schemes using either waste heat 
from a conventional power plant or heat from a combined heat 
power plant are compared on the basis of the installed cost of steam 
turbine equipment for each type of plant. Equations are developed 
- _ uting the installed cost of condensing turbine-generators 

back-pressure turbine-generators of capacities from 10 to 200 
MWe The cost of back-pressure turbogenerators was found to be 
less than the cost of condensing sets, but the difference would not 
significantly affect the total installed costs of a complete power 
plant. (LCL) 


OFF-PEAK ENERGY STORAGE 


33177 Process and device for storing energy in power stations. 
Bitterlich, E.; Thelen, F.; Weber, H. (to Deutsche Babcock und 
Wilcox A.G., Oberhausen (Germany, F.R.); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,620,023/A/. 
17 Nov 1977. 13p. (In German). 

The invention concerns a process and an associated device for 
storing energy in power stations where an excess of water heated at 
low load operation in the feedwater preheaters is stored as hot water 
in a heat store and is fed into the feed water line, by-passing the 
feedwater preheater at peak load, and in which cold water is 
extracted from or fed into the lower part of the heat store in 
exchange for hot water. 


FUELS 
REFER ALSO TO CITATION(S) 32116, 34053 


33178 Fuel additives, additive compositions and methods of em- 
ploying same to prevent corrosion of metal surfaces in contact with hot 
gaseous combustion products. Scott, J.F. (to Perolin Co., Inc.). US 
Patent 4,131,433. 26 Dec 1978. Filed date 27 Jul 1977. 18p. 

A fuel additive composition is disclosed which is useful for 
incorporation in or admixture with fuels, particularly fuels contain- 
ing vanadium and/or sodium as a contaminant such that upon 
combustion of the fuels containing or in the presence of said additive 
composition metal surfaces in contact with the resulting hot gaseous 
fuel combustion products are subject to less corrosion. This fuel 
additive contains one or more compounds providing the elements or 
elemental components magnesium, silicon, chromium and chlorine. 
The elements Mg, Si plus Cr, Cl are present in the additive composi- 
tion in the weight ratio 1/>0.5/>1.0, respectively, the amount of Si 
to Cr being in the ratio 1:0.1-10. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 32193, 33124, 33207, 34770, 34970 


33179 (PB—283465) Mathematical methods to evaluate entrain- 
ment of aquatic organisms by power plants. Goodyear, C.P. (SEE 
CODE- 9505209 National Power Plant Team, Ann Arbor, MI 
(USA)). Sep 1977. 25p. NTIS PC A02/MF AO1. 

Equations are presented which may be used to estimate the 
percentage loss of peoeneens of aquatic organisms that are en- 
trained by power plants located on rivers and streams, lakes and 
reservoirs, and estuaries. Important parameters that must be estimat- 
ed to employ the techniques include the average concentration of 
organisms in the intake water and in the water body, the mortality of 
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entrained organisms, and the average period organisms are vulner- 
able to entrainment. 


33180 Development trends in the power and heat industry. 
Trenkler, H. (Vereinigung Deutscher Elektrizitaetswerke e.V. 
(VDEW), Frankfurt am Main (Germany, F.R.); VGB Technische 
Vereinigung der Grosskraftwerksbetreiber e.V., Essen (Germany, 
F.R.)). VGB Kraftwerkstech.; 58: No. 11, 786-793(Nov 1978). (in 
German). 
The development of significant parameters for the design and 
ation of plants in the power and heat industry, trends in the use 
} various energy sources, specific energy requirements in different 
fields, and the effect of power plants on the environment are 
discussed. 
33181 Concerning the incorporation of the No. 4 TA Luft in the 
BlImSchG: Voerde decision. Z. Energiewirtsch.; No. 2, 160-167(Jun 
1978). (In German). 

1) It is for the administrative courts to examine whether an 
applicant has a claim to a licence for the construction and operation 
of a facility according to the Federal Act on Protection against 
Nuisances (BImSchG). 2. Immision values laid down in the 
BImSchG through ‘TA Luft’ (clean air standard) are generally 
significant as an ‘anticipated’ expertise when a court assesses the 

se Sa whether immissions cause harmful environmental impacts in 
the sense of section 3, sub-section 1 BImSchG. 3) Immission values 
laid down in the transitional regulation of the No. 4 TA Luft are on 
the basis of section 67, sub-section 5 BImSchG part of the law. 4) 
Immision forecast concerning the preconditions for licensing being 
present according to sections 5 and 6 BImSchG. - BVerwG, Deci- 
sion dated Febr. 17th, 1978 - 1 C 102.76. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 34796, 34797 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 32071, 32072, 32080, 32081, 
33120, 34072, 34073, 34074, 34573, 34775, 34776 


33182 (EPRI-FP—739) Measurement of particle migration ve- 
locities in electrostatic precipitators. Final report. Stock, D.E.; 
Crowe, C.T. (Washington State Univ., Pullman (USA). Dept. of 
Mechanical Engineering). Feb 1978. 57p. Electric Power Research 
Inst., Palo Alto, CA. 

This work was directed toward obtaining a better understand- 
ing of the operation of electrostatic precipitators through the mea- 
surement of paticle migration velocities. During the initial phase of 
the project, a laboratory-scale two-stage precipitator was used to 
develop the instrumentation and to provide data on precipitator 

rformance. In the second phase, a larger, improved particle veloc- 
ity measuring system was built and tested on electrostatic precipita- 
tors at the Centralia Power Plant. 


33183 (PB—285864) Evaluation of electrostatic precipitator 
during SRC combustion tests. Final task report Apr—Aug 1977. 
Nichols, G.B.; Barrett, W.J. (Southern Research Inst., Birmingham, 
AL (USA)). Jul 1978. Contract EPA-68-02-2610. 57p. NTIS PC 
A04/MF AOl1. 

The report deals with the evaluation of an electrostatic preci- 
pitator (ESP) and associated environmental factors during the burn- 
ing of solvent refined coal (SRC) in a boiler at Plant Mitchell of the 
Georgia Power Company. The effort was part of an overall study of 
the use of SRC in a full-scale electric power plant. Results of a 
performance evaluation of the ESP are reported and interpreted. 
Samples of stack emissions were collected with a Source Assessment 
Sampling System (SASS) train for chemical analysis: results of the 
analysis are to be reported later. 


33184 Improved electrostatic-precipitator performance by use of 
fly-ash conditioning agents. Brown, T.D. (Dept. of Energy, Mines 
and Resources, Ottawa, Ontario); Lee, G.K.; Reeve, J.; Sekhar, N. J. 
Inst. Fuel; LI: No. 409, 195-198(Dec 1978). 

Pilot-scale (75 kg/h) combustion trials using a pulverized 
western Canadian bituminous coal of low sulphur content have 
shown that the fly-ash resistivity can be significantly modified by 
adding SO;, H2SO,, NH2SO.0H and NHs to flue gases as fly-ash 
conditioning agents. The measured fly-ash resistivity when using 
these conditioning agents was found to decrease exponentially from 
its original level to a limiting value as the concentration of the 
conditioning aoe was increased. The dissociation products (SOs 
and NHs) of NH2SO.OH act independently and cumulatively in 
their effect on the resistivity of the fly-ash from Luscar coal. The 
resistivity reductions produced by SOs, H2SO, and NH2SO.OH 
were accompanied by increases in precipitator efficiency from the 
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base level of 85%. Maximum efficiencies recorded at additive con- 
centrations in the range 10 to 15 ppM SOs were 95 to 99%. 
Ammonia was not found to be an effective conditioning agent with 
this coal. 


33185 Surface sampler for measuring solids and acid depositin 
onto the flue-duct walls of oil-fired boilers: the CERL deposition 
sampler. Dalmon, J.; Tidy, D.; Towell, D.E. (Central Electricity 
Research Lab., Leatherhead, England). J. Inst. Fuel; LI: No. 409, 
202-205(Dec 1978). 

Trials on oil-fired boiler plant to determine the acidity of 
carbonaceous deposits on flue duct surfaces and their acid smut 
potential have led to the development of a duct wall deposit sampler. 
The sampler consists of a temperature-controlled, gold-plated col- 
lecting disc mounted flush with the duct surface. Its construction 
and use is described. The sample is obtained with minimum disturb- 
ance to the plant and in a relatively short period of time when 
compared with normal duct sampling methods. It has been used to 
assess the effectiveness of flue gas treatments in reducing the build- 
up of acidic deposits. 


33186 Collector spacings in electrostatic filters. Heinrich, D.O. 
Staub-Reinhalt. Luft; 38: No. 11, 446-451(Nov 1978). (In German). 

The usual application of the Deutsch equation for the efficien- 
cy of electrostatic precipitators has led in the past to the adoption of 
relatively small collector — values are around 250 
mm. Towards the end of the G. Heinrich discovered that 
precipitators with larger i than normal seemed to show 
higher effective migration velocities. This led to the development of 
the concept of large collector spacings (450mm and above). Accord- 
ing to the concept, the removal efficiency of a precipitator remains 
more or less the same at the wider g, maintaining the contact 
time of the gases in the precipitator. A number of full-scale and pilot 
precipitator test results have been obtained which confirm this 
concept. Savings in collector surface must partly be paid for by 
higher energy, in any case by a higher operating voltage. Gradual 
extension of the concept should be worthwhile both for the manu- 
facturer as well as for the operator. 


33187 Hot-gas cocoa Sie Se ee ee 
, Inc., Mountain Brook, AL 
0. 10, 394-397(Oct 1978). (in 


(USA er, P. (Combustion 
SAD). Brennst.- Wome Rink 30. 
German. 

The firing of coal with low-sulphur content in the USA, and 
the resulting fly ash with very high electric resistance at gas tem- 
perature around 150°C, has lead to the application of hot-gas elec- 
trostatic filters. They are installed in steam generators between 
economiser and preheater, and operated at gas temperatures between 
300 and 400°C. The specific resistance at these temperatures is so 
low, even for problematic kinds of dust, that there is no back-spray 
in the filter. Thus a reliable and economic lay-out of the filter is 
possible, even at very high degrees of separation. The physical basis 
of dust separation at high temperatures is described, the i 
design characteristics of the hot-gas electrostatic filter as compared 
to the cold-gas electrostatic filter and is discussed. Finally, the 
experience with completed installations is reported. 


33188 Fabric separator for the separation of problematic kinds of 
dust. Schrade, H.C. (Walther und Cie A.G., Koeln (Germany, F.R.). 
Abt. Umweltschutz Gasreinigung). Brennst.- Waerme-Kraft; 30: No. 
10, 397-400(Oct 1978). (In German). 

The critieria for the application of different filter systems, 
dealing specially with the particular properties of the fabric separa- 
tor are given. It can be shown that it is not possible with the help of 
simple criteria to lay down generally valid limits for the choice of a 
separator system. The physical conditions for the application of a 
fabric separator are touched, and a techno-economic comparison of 
the various separator systems (cold-gas electrostatic filter, hot-gas 
electrostatic filter, fabric filter) is given. 


33189 Davy Powergas Technology for the purification of flue gas. 
Chem.-Ing.-Tech.; 50: No. 9, A484-A490(Sep 1978). (In German). 
The pollution of the atmosphere by sulphur dioxide in the 
industrial areas is to a great extent caused by power plants burning 
fossil sulphur-containing energy carriers. Urged by legal conditions, 
flue gas purification plants have been developed in numerous coun- 
tries, those in the USA and Japan are meanwhile being operated 
with majority swing. The firm Davy Powergas Inc., Lakeland/ 
Florida (USA), has erected a flue gas purification plant for the coal- 
fired power plant NIPSCO in Gary, Indiana which works according 
to the Wellman-Lord method. As opposed to the "Throw away’ 
method (on limestone/lime basis) which requires extremely large 
deposits, the Wellman-Lord method with subsequent reduction of 
the SO. with natural gas according to the Allied-chemical method 
provides sulphur and sodium sulphate as commercial products. The 
flue gas purification plants beter Se the Wellman- Cas principle 
commissioned by Davy Powergas have been fabricated for the two 
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350 MW blocks of the San Juan power station in Farmington, New 
Mexico. 


33190 Optimum chimneys reduce SO, emission. Bottenbruch, H.; 
Kaemmer, K. Chem. Prod. (Munich); 7: No. 9, 40-65(Sep 1978). (In 
German). 


The SO, emission concentration was calculated using appro- 
priate spread models in the context of extensive computer calcula- 
tions for 6500 SO, emitters in Nordrhein-Westfalen. It is shown that 
with a new process to determine heights of chimneys, a 50% 
reduction of emission can be achieved compared to the present state. 
The costs for keeping the air clean by optimally dimensioned chim- 
neys are only 10% of those which must be incurred for flue gas 
desulfurizing in large plant, which would only achieve a 3% reduc- 
tion of emission. 


33191 Reducing the air pollution during combustion of heavy 
heating fuel in boilers. Cunningham, A.T.S.; Jackson, P.J. (Central 
Electricity Generating Board, Marchwood (UK)). Ocl- Gasfeuerung; 
23: No. 8, 424-435(Aug 1978). (In German). 

im Published in Journal of the Institute of Fuel (Mar 1978) p. 20- 


The results of an extensive test program to reduce the con- 
centration of solid particles, nitrogen oxides and sulphuric acid in 
flue gases from power plants of the C.E.G.B. are described. The 
dependence of the three components on operational parameters such 
as air number, flame temperature etc., as well as the effect of the fuel 
properties are investigated. The functional relationships of the ap- 
plied methods are illustrated by graphs 


33192 Dry flue gas desulfurization in brown coal power plants. 
Broeker, G. (Landesanstalt fuer Immissions- und Bodennutzungss- 
chutz des Landes Nordrhein-Westfalen, Essen (Germany, F.R.)). 
VGB Kraftwerkstech.; 58: No. 4, 305-308(Apr 1978). (In German). 

The desulfurization processes of flue gas suitable for pit coal 
power plants can be also used in principle for the desulfurization of 
the flue gases from brown coal Erin plants. One must, however, 
expect technical difficulties due to other boundary conditions. The 
desulfurization of flue gas in pit coal power plants according to the 
additive method has merely led to ash retention figures of 20 to 30%. 
As there are longer dwelling periods and lower furnace temperatures 
in brown coal boilers, one can expect higher ash retention figures. 
The largest possible surface of the additive aimed at increases the 
fine dust share in the flue gas. The additive separated off may 
possibly be disposed of together with the fly ash and boiler ash. 


33193 Clean air due to stack optimization. Bottenbruch, H.; 
Kaemmer, K. (Karrena-Feuerungsbau G.m.b.H., Duesseldorf (Ger- 
many, F.R.)). Chem. Ind. (Duesseldorf); 30: No. 8, 453-455(1978). (In 
German). 

Calculations for an optimization of stack heights are carried 
out on the basis of a diffusion model using the diffusion parameter 
ie to Klug and the plume superelevation according to 

. Favorable stack heights can lower immissions by about 50% 
ry the e point of maximum immission concentration. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 33520, 33069 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 32925, 33114, 33117, 33610 


33194 ———— 1) Analysis and characterization of security 
regions power systems. (McGill Univ., Montreal, Quebec 
(Canada) pa 1979. "Cat EC-77-C-01-5011. 195p. Dep. NTIS, 
PC A09/MF AOl1. 

Progress is repoted in a study performed to investigate the 
concept of security regions in the context of aye d system security 
analysis. The background and motivation for this research, the 
acl) of 2 years of work, and proposed future studies are discussed. 


33195 (NUREG/CR—0637) Threadfin shad impingement: effect 
of cold stress on a reservoir community. Environmental Sciences 
Division Publication No. 1198. McLean, R.B.; Griffith, J.S.; McGee, 
M.V.; Pasch, R. (Oak Ridge National Lab., TN (USA)). 1 Jan 1979. 
Contract W-7405-ENG-26. 64p. (ORNL/NUREG/TM—231). Dep. 
NTIS, PC A04/MF AO1. 

Biological and physical parameters influencing impingement 
rates of threadfin shad (Dorosoma tenense) during October 
1976—April 1977 at Kingston Steam t on Watts Bar Reservoir, 
Tennessee were identified and some ecological consequences of that 
impingement were assessed. Threadfin were found to comprise 97% 
of the 254,000 fish impinged, with about 25% of threadfin impinge- 
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ment occurring within 48 hr of a single one-day temperature decline 
from 8° to 3°. Total threadfin impingement (2,391 kg) represents 
the equivalent standing crop of 328 cove hectares of the 15,783 
hectare reservoir. These losses may have some effect on trophic 
dynamics in a normal year. Threadfin comprised 100% of the diet of 
sauger (a threadfin predator) from November 1976 to February 
1977, at which time all threadfin disappeared due to a natural cold 
kill except for a remnant in the power plant discharge. Alternate 
prey were utilized to a limited extent during March and April. 
Digestion by sauger was significantly reduced at 5° and 10°C com- 

ared to that at 15°C but prey could still have been utilized if they 
had been available. The normal food web pathways were thus 
disrupted by the cold shock. Therefore, impingement in Watts Bar 
Reservoir during normal winters may be of some ecological conse- 
quence, but during severe winters environmentally-caused mortality 
may override effects of impingement mortality. 


33196 Power cables - an international comparison. Richter, S.; 
Boehm, E. (Kabel- und Metallwerke Gutehoffnungshuette A.G., 
Hannover (Germany, F.R.)). Kerntechnik; 20: No. 11, 494-503(Nov 
1978). (In German, English). 

The reasons for the differences in the development of power 
cables in various countries are discussed and illustrated with exam- 
ples. The current status of the cable technology in Germany is 
presented, with particular reference to low and medium voltage 
cables, and is compared to that in Britain, France and the USA. 
Despite all the differences, a common trend towards extruded insula- 
tion is unmistakable. The power transmission problems which will 
arise in the future can already clearly be seen in some large cities. 
They require novel, technically expensive solutions. These include 
forced cooling, which is already in use, as well as gas-insulated and 
low-temperature cables which are still in the development stage. A 
mention is also made of power transmission by means of high 
voltage direct current. 


33197 Thermal power plants during the 1976 network breakdown 
in Southern Germany and Austria. Novak, H. (Grosskraftwerk Fran- 
ken A.G., Nuernberg (Germany, ig | — Technische Vereini- 
gg der Grosskraftwerksbetreiber ¢ nm (Germany, F.R.)). 
Kraftwerkstech.; 58: No. 11, 773. TiNow 1978). (In German). 

On April 13, 1976, a short-circuit due to a forest fire and a 
switching failure split the German electricity network so that Bavar- 
ia and part of Hesse were disconnected from the European network 
except for the line via Austria. The result was an open ring with a 
length of more than 1300 km and a considerable phase difference 
between its two ends. This failure has organisational and technical 
consequences, which are not new but should be brought into the 
readers’ minds again due to the rare occurrence of such failures. 


33198 Procedure for the assessment of the efficiency of control 
devices in electrical networks. Venikov, V.A.; Stroev, V.A.; Taufik, 
M.A.; Strobel, V.A. (Moskovskij Ehnergeticheskij Inst. (USSR)). 
Arch. Energiewirtsch.; 32: No. 9, 745-754(Sep 1978). (In German). 

The problems and simplifications in a method to assess the 
efficiency of control systems are discussed. In the second part of the 
paper, a comparative efficiency assessment is carried out using the 
example of a power plant connected with a receiving network via a 
double line. 


33199 Power-system state estimation using linear programming. 
Irving, M.R. (Univ. of Sheffield, England); Owen, R.C.; Sterling, 
1978). Proc. Inst. Electr. Eng. (London): 125: No. 9, 879- -885(Sep 

The problem of estimating the state variables from measure- 
ments in an electric-power system is considered. The conventional 
linearized least-squares solution is shown to be ineffective in the 
presence of gross measurement errors. Reformulating the problem as 
a linear program leads to a state estimator that combines the advan- 
tages of noise filtering and bad-data elimination, and may be imple- 
mented straightforwardly by application of the simplex method. The 
solution of various examples based on three test networks confirms 
the advantages of the method especially where the data are corrupt- 
ed by a number of gross errors. Depending on the degree of 
redundancy in the measurement set, the computational requirements 
of the method are comparable with conventional least-squares solu- 
tion. For real-time power-system monitoring and control where 
process variables have unknown statistics, the linear-programming 
— is believed to be more efficient than conventional algo- 
rithms 


33200 Medium-voltage double lines--a promising design. 
Wuenschmann, J. (Energiekomb Ost, Dresden, E Ger). Energietech- 
nik; 28: No. 8, 309-311(Aug 1978). (In German). 

The advantages of using double lines for MV overhead power 
transmission are pointed out and the design of the towers and of 
branchings-off is described. While two single lines require 16 towers 
a double line needs only 9 per km. Investment costs are reduced by 
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10%. A double line requires 1.4 ha/km of forest cutting while two 
simple lines need between 2.5 ha/km and 3.6 ha/km. 


33201 Criteria for determining the amount of protection required. 
Ungrad, H. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Reyv.; 65: No. 6, 345-347(Jun 1978). 

There are areas of risk with every electrical installation which 
carry with them the danger of an interruption to supply. Such risks 
are present in the main during the various kinds of faults, and during 
overloads and other abnormal service conditions. It is the purpose of 
protective equipment to reduce the effects of these occurrences to a 
minimum, including, apart from the damage to plant, the loss of 
production and the — to persons. Before commencing the 
design of a protective scheme it is therefore necessary to estimate 
what dangers threaten the unit to be protected. The basis of this 
examination is the international fault statistics of electrical systems. 
Only high-voltage systems and plant over 1 kv are dealt with in the 
— article, although the same considerations can be applied to 

ow-voltage installations. 


33202 Detection by line protection of the earth-fault resistance. 
Ilar, F. (Brown, Boveri and Co, Baden, Switz). Brown Boveri Rev.; 
65: No. 6, 371-378(Jun 1978). 

In networks comprising extensive overhead power lines 
equipped with high-conductivity earth-wires, the earth-fault resis- 
tances are not critical; they can be determined by the distance 
protection equipment. Except for short lines with very powerful 
infeed the disadvantages of the polygon compared with the mho 
circle are often greater than the advantages. The really high-resis- 
tance earth faults can be detected by the earth-fault relay based on 
directional comparison. 10 refs. 


33203 Calculator-controlled test facilities for busbar protection 
systems. Moser, H.; Hager, W.; Wanner, R. (Brown, Boervi and Co, 
Baden, Switz). Brown Boveri Rev.; 65: No. 6, 399-403(Jun 1978). 

As an introduction, a brief reference is made to the general 
quality features during the manufacture and testing of protective 
equipment, as employed by Brown Boveri to satisfy the increasingly 
stringent standards laid down for such equipment. This is followed 
by a description of an automatic test facility with which a compre- 
hensive final test can be performed, and enabling all significant data 
of busbar protection schemes for specific installations to be recorded. 


33204 Calculation of transient processes in electric power sys- 
tems using the asymptotic method of functional parameters. K ycha- 
kov, V.P.; Mityukov, V.I.; Neshcheret, V.I. (Sib Power Eng Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 9-13(May 1978). 
(In Russian). 

Employment of the asymptotic method of functional param- 
eters to calculate the electromechanical transient processes in elec- 
tric power systems is considered. The efficacy of this method is 
evaluated by comparing it with the Runge-Kulte method of the 
fourth order of exactness. To make a comparison of the results of the 
investigations possible, the algorithms and programs of calculation of 
electromechanical transient processes have been compiled in accord- 
ance with a single mathematical description. 


33205 Investigation of statistical models of forecasting indices of 
development of electric networks. Arzamastsev, D.A.; Morozova, 
N.S.; Myzin, A.L. (Urals, Polytech Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 5, 3-8(May 1978). (In Russian). 

Various kinds of economico-statistical models of prediction of 
such indices of development of electric networks as the total lengths 
of electric lines and capacities of transformer substations are pro- 
posed and analyzed. It is shown that the models thus derived possess 
a good exactness of modeling. 


33206 Microwave transmission characteristics of solar power sat- 
ellites. Arndt, G.D.; Leopold, L. (NASA, Lyndon B. Johnson Space 
Cent, Houston, Tex). pp 273-275 of International microwave sympo- 
sium. New York, NY; Institute of Electrical and Electronics Engi- 
neers (1978). 

From Conference on precision electromagnetic measure- 
ments; Ottawa, Canada (26 Jun 1978). 

The concept of solar power satellite (SPS) systems involves 
collecting and converting solar energy to electrical energy either by 
photovoltaic processes or by solar thermal converters. This power is 
transmitted via a microwave beam to the earth's surface. A summary 
of the analyses and performance characteristics of a high-power 
microwave system for transferring energy from solar power satel- 
lites in geosynchronous orbit to the earth is given. Design tradeoffs, 
problem areas, and simulation results for various configurations are 
presented. The text of this paper is in digest form. 8 refs. 


33207 Innovations of the Technical Decree. Lebreton, A. (Ponts 
et Chaussees, Fr). Rev. Gen. Electr.; 87: No. 7-8, 553-571(1978). 

A new Technical Decree that lays down the technical condi- 
tions with which the electrical energy distribution and transport 
network lines must comply has just been published in the official 
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Journal. This paper exposes the reasons that led the Electricity 
Technical Committee to draw up this new text. New provisions 
concerning personal safety, in relation to risks resulting from contact 
with grounds or with other accidentally living conducting parts (so- 
called “indirect” contacts), were introduced in agreement with rep- 
resentatives of the Ministry of Labor. The hypothetical clinical 
conditions that must be taken into account to check the mechanical 
resistance of the line, on the one hand, and their distance from the 
ground and from other structures, on the other hand, were defined 
or stated precisely. Other important innovations are described: me- 
chanical safety, new power distribution structures that are less costly 
and that blend more oniously with the landscape, and proximity 
of different works and installations such as highways, teleferics and 
ski-lifts. The section of the Decree dealing with “electric traction” 
has been altered. Other significant changes in the Decree are suc- 
cinctly described in an appendix. Finally, several tables are presented 
to try to show slightly complex regulations such as those concerning 
proximity distances. 


33208 Electrical Engineering Society's conference of transformer 
specialists. Berlin, Ger.; VDE (Verb. Dtsch. Electrotech.) (1977). 
104p. (In German). (CONF-7703121—). 

From Electrical Engineering Society conference of trans- 
former specialists; Baden-Baden, F.R. Germany (23 Mar 1977). 

This supplement to the Conference Report, Bd.98 (1977), H.3, 
contains 99 short statements made by participants in a discussion on 
15 papers presented at the conference on various aspects of trans- 
former performance, testing, maintenance and application. Two of 
the papers not published in the Conference Report are attached. 
They are: “Experiences in the Operation inspection of Large Trans- 
formers” by F. Flottmeyer, and “Modern Distribution Transform- 
ers” by K. Otterson. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 32249, 33200 


33209 Acres wins Iraq project. Winterbourne, J.A. 


e supergrid pre 
(Acres International Ltd., Toronto, Ontario). Eng. J. (Montreal); 62 
No. 1, 6-8(Jan 1979). 


In Nov. 1974, the government of Iraq signed a contract with 


a Canadian firm to design and construct a 400 kV overlay power 
transmission system in Iraq. Activities in this $250 million project are 
described. After 4 years the 400 kV line work is complete and 
electrical work in all substations is nearing completion. System loads 
now total about 800 MW, and further expansion is anticipated. 
(LCL) 


33210 Test facilities for the investigation of very high ac voltages 
in the USA and Italy. Gerschengorn, A.I. Arch. Energiewirtsch.; 32: 
No. 9, 754-766(Sep 1978). (In German). 

Research in the field of very high and ultrahigh voltage is 
being carried out in a number of countries (USA, West Germany, 
Canada, Italy). Test plants have been constructed for research work 
with the purpose of determining the upper limits of air insulation and 
to gather knowledge for the projecting of lines for 1.5 MV and 
more. 


33211 Application of quasi-Newton method to load flow studies 
and solution of load flow during three-phase fault. Saadat, M.H. 
(Palavi Univ., Shiraz, Iran). Electr. Power Syst. Res.; 1: No. 3, 173- 
179(Sep 1978). 

Newton's method, because of its quadratic convergence, is 
mathematically the most preferable of the several known mi 
for the solution of load flow problems. However, this method is not 
absolutely convergent for ill-conditioned problems. A modification 
to Newton's method is presented which is designed to reduce the 
number of function evaluations required in the solution of the load 
flow problem. It is a variation of Newton's method, in which the 
partial derivatives are replaced by difference equations, which is 
capable of giving significant improvement for routine load flow 
studies. In additon, a algorithm using the Freudenstein—Roth tech- 
nique is incorporated in the program. This technique, which is 
essentially a parameter pertubation procedure, together with the 
quasi-Newton method, envisages a fast and accurate solution for 
load flow during a solid three-phase short-circuit. 


33212 Effect of conduction Geometry on bundle conductor gal- 
loping. Gawronski, K.E. (Military Academy, West Point, NY); 
Hawks, R.J. Electr. Power Syst. Res.; 1: No. 3, 181-188(Sep 1978). 
A computer simulation of an elastic catenary was used to 
study the wake-induced galloping of a two-condutor bundle trans- 
mission line. It was shown that increasing the conductor separation 
reduces the region of galloping instability and decreases the ampli- 
tude of the resulting galloping. Stranded conductors are more likely 
to gallop at high wind speeds. Since the fundamental frequenc 
depends on span length, span has a large effect on galloping, wi 
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shorter spans being more susceptible. Twisting of the bundle one- 
half turn per span essentially eliminates galloping. 


33213 Substation electric field measuring techniques using scale 
models, Sebo, S.A.; Caldecott, R. (Ohio State Univ., Columbus). 
Electr. Power Syst. Res.; 1: No. 3, 189-202(Sep 1978). 

Scale models of high-voltage ac substations can be used to 
determine the distribution of the electric field. An energized scale 
model of an actual 345 kV substation has been designed and con- 
structed to prove the method. Modeling principles, instrumentation 
techniques, calibration and vertification tests are reviewed, and the 
panes By model measuements is discussed. The agreement be- 
tween -scale and model measurements is good; the mean of 
absolute values of discrepancies between corresponding test points is 
about 4.6%. The electric pes strength = the ag aye eg = 
mapped, a wide range of parameters influenci lectric field 
was examined, and the feasibility of model vehicle charging current 
measurements was proven. 


33214 Distribution planning: state of the art and extensions to 
substation Masud, E. t. of Energy, Washington, DC). 
Electr. Power Syst. Res.; 1: No. 3, 203-212(Sep 1978). 

Existing models for distribution planning classified and dis- 
cussed. State variables, control variables, and disturbance variables 
are identified and outstanding problems in distribution planning are 
noted. A dynamic Y me nap model is developed to address a 
subproblem within the larger distribution planning problem, i.e., the 
sizing of an interconnected system of substations. 


33215 Simplified approach to estimation of RIV levels from 
transmission system data. Ramamurthi, V.; Rajasekhar, V. (Andhra 
Univ., Visakhapatnam, India). Electr. Power Syst. Res.; 1: No. 3, 225- 
231(Sep 1978). 

It is fairly well established that corona discharges from EHV 
transmission systems are dependent upon conductor surface and 
weather conditions. Several methods for estimation of radio-interfer- 
ence (RI) and radio-interference voltage (RIV) levels have been 
proposed in the past both for fair- and foul-weather conditions. A 
simplified approach to the estimation of RIV levels is presented 
which is based on the ratio of working potential gradient to that of 
the general corona poy | gradient. Results of analysis for typical 
systems as influenced by the relative air density, conductor surface 
conditions and aging of conductors are presented. 


33216 Study of the effect of earthwire materials on lighting 
induced and currents in transmission lines. Reedy, R.M.; 
Gross, C.A. (Auburn Univ., AL). Electr. Power Syst. Res.; 1: No. 3, 
233-242(Sep 1978). 

Two materials commonly used for overhead static conductors 
are compared for the yo to voltages and currents induced in 
a transmission line by a lightning stroke in the proximity. Mean 
characteristics of initial and subsequent strokes form the basis of the 
necessary field calculations. Frequency domain solution techniques 
are used to compute the total field, considering both the lightning 
source field and the reaction field of the induced currents. The 
results indicate only slight differences in the voltages induced in lines 
using either aluminum or steel overhead earthwires. However, the 
magnitudes of induced currents are very sensitive to the type of 
earthwire material. 

33217 Aging tests performed on full 108-kV current limiting 
arresters. St. Jean, G.; Latour, Y.; Roy, M. (Hydro-Quebec, Var- 
ennes). Electr. Power Syst. Res.; 1: No. 3, 243-249(Sep 1978). 

Results of aging tests on two modern new 108-kV arresters 
are presented. The tests were carried out in order to investigate the 
variation of the main features of the arresters with life. These tests 
were performed with a new prototype circuit called resonant circuit, 
which has been designed at the Hydro-Quebec Research Institute; 
the —— power of this circuit is 2160 MVA (ie., 108 kV, 20 
kA). The two arresters were submitted to 650 and 300 tests, respec- 
tively, of ae severity. These approximate ten times the number 
of operations of an arrester during a normal life, and produced no 
sign of degradation. No documentation was found that such tests 
have ever been performed before on full arresters at such a high 
voltage. Particular phenomena and minor defects in one of the 
arresters were detected. 


33218 strength-loss in alumin- 
jum conductors ikh, V.N. (Hydel Colony, 
ele India). Electr. Power Syst. Res.; 1: No. 3, 251-253(Sep 

A simple graphical method is presented for estimating the loss 
of strength of aluminium conductors due to annealing when they are 
subjected to a number of fault currents of specified duration and 
magnitude. This method can also be used to determine safe fault 
currents and/or fault duration for a prespecified strength loss of the 
conductor, when the number of likely fault occurrences during the 
useful life of the conductor can be estimated. 
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33219 Dev of overhead transmission lines in the GDR. 


elopment 
Behrend, G.; Doerr, H. (Ver Volkseigener Betr, Energieversor, 
Berlin, E Ger). Energietechnik; 28: No. 8, 281-284(Aug 1978). 
German). 


The restoration and development of overhead transmission 
lines in the GDR since 1945 is recalled and the tasks in this res 
for the near future are outlined. They include the maintenance of the 
present network of 160,583 km of overhead lines of all voltages and 
construction of 24,000-30,000 km of new lines. 


33220 Problems of network design and their influence on the 
development of overhead transmission lines. Schramm, K.H. (Ver 
Myo ord Betr, Energieversorg, Berlin). Energietechnik; 28: No. 
8, 284-287(Aug 1978). (In German). 

The historically developed multiplicity of line voltages has 
been somewhat restricted since the 1950s in the GDR. Presently, 
only 10, 20, and 30 kV lines are being built in the medium voltage 
network. For the future, the voltage combination of 110/20 or 110/ 
10 kV is or For HV transmission lines the 380 kV voltage 
with 380/110 kV stepdown is being introduced. The discussion on 
the best kV transmission line voltages is various European countries 
until the year 2000 is confronted with GDR requirements and 
conditions. 

33221 New regulations for the erection of overhead power lines 
above 1 kV. Hirsch, F. easy Radebeul, E Ger). Energietech- 
nik; 28: No. 8, 288-290(Aug 1978). (In German). 

The new standards for the erection of overhead power lines 
above 1 kV replacing the standard TGL 200-0614103 (of August 
1969) in the GDR, issued officially in May 1976, have become valid. 
Some fundamental results and aspects of the revision of the standards 
are reported. 


33222 New findings resulting from maintenance work on live 
overhead transmission lines. Knaack, H. (Verbundnetz Elektroenerg, 
Berlin). Energietechnik; 28: No. 8, 291-294(Aug 1978). (In German). 

Since 1972 maintenance work on live overhead power lines in 
the GDR has steadily been growing. The scope of this work and 
new experience gained are described. By 1985 all maintenance work 
should be carried out on live power lines. 


33223 Erection of medium-voltage overhead transmission lines in 
wide-span design. Guenther, R. (Energiekomb Sued, Erfurt, E Ger). 
Energietechnik; 28: No. 8, 294-295(Aug 1978). (In German). 

The technology of construction of medium-voltage, 10 to 30 
kV, overhead power lines in the GDR, using prestressed concrete 
towers, is described. In particular, the construction of foundations 
and towers under different soil conditions and installation of the 
cables is described. 


33224 Construction of low-voltage overhead transmission lines 
now and in the future. Kaps, J. (Inst fuer Energieversorg, Dresden, E 
Ger). Energietechnik; 28: No. 8, 296-298(Aug 1978). (In German). 
The present state of the technology of construction of LV 
overhead powerlines is described and an outline of the future struc- 
tural elements to be used in erecting such lines is given. In particular, 
foe coger concrete poles which are circular in cross section and 
ollow, with 40 mm thick walls, are described and the need to widen 
their assortment for different tensions is pointed out. The require- 
ments to improve foundation construction for the poles are listed and 
the types of cables, fittings and insulators required are discussed. 


33225 Factors influencing the development, planning and design 
of high-voltage overhead transmission lines. Morgenstern, W. (Ener- 
giebau, Radebeul, E Ger). Energietechnik; 28: No. 8, 299-301(Aug 
1978). (In German). 

The design and development of HV overhead power lines in 
the GDR is to proceed with account being taken of the need to 
reduce the specific consumption of material, to improve operational 
safety and availability, to reduce the use of land under power lines, 
to minimize construction costs and times, to reduce as much as 
possible maintenance and protection costs. The factors that may help 
to meet these requirements are discussed. 


33226 Insulation of 110-380 kV overhead transmission lines in 
the GDR. Doerr, H. (Ver Volkseigener Betr, Energieversorg, 
Berlin). Energietechnik; 28: No. 8, 301-303(Aug 1978). (In Gamat 

The requirements for insulation of 110, 220, and 380 kV 
overhead power lines in GDR are specified and the ways to meet 
them are discussed. Tables of the available insulators are given. One- 
piece rod-type insulators and glass cap insulators will continue to be 
employed. Plastic insulators will also increasingly find application in 
future overhead power lines. 


33227 Experience gained in the use of soviet-made glass cap 
insulators. Goetze, G. (Energiebau, Radebeul, E Ger). Energietech- 
nik; 28: No. 8, 303-304(Aug 1978). (In German). 

In constructing 380 kV overhead power lines in the GDR, 
Soviet-type glass cap insulators, both imported and made locally, 
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have been employed. These insulators are also used in the 220 kV 
overhead power lines. The tests of these insulators in Bechovice, 
Czechoslovakia, are described. Some positive and negative features 
of these insulators are noted. 


33228 Maintenance strategy for high-voltage overhead transmis- 
sion lines. Spiess, K.; Krumm, M. (Verbundnetz Elektroenerg, 
Berlin). Energietechnik; 28: No. 8, 304-306(Aug 1978). (In German). 

About 4500 km of 220 kV and 380 kV overhead power lines 
have to be maintained in the GDR. By 1990 the length of the 220 kV 
lines is to be increased by over 60%, and of the 380 kV lines by more 
than 90%. A characteristic of damage causes is given and principles 
of the optimal maintenance strategy are discussed. Problems of 
satisfactory monitoring of electric line conditions and speedy elimi- 
nation of faults are considered and improvements in this respect are 
found to be necessary. 


33229 Present status and future development of overhead power 
cables. Rudolph, W. (Energiekomb Ost, Dresden, E Ger). Energie- 
technik; 28: No. 8, 307-309(Aug 1978). (In German). 

For 10 years the GDR cable plants have been manufacturing 
1-kV overhead cables with the conductor cross section of 25 and 120 
mm For test purposes the first 10 kV aerial cables with the 
conductor cross section of 120 mm? have been made 3 years ago. 
Both types of cables are described. The need for appropriate fittings 
is pointed out. 


33230 Maintenance of low-voltage overhead transmission lines 
and work under live conditions. Kuehnel, H. (Energiekomb Ost, 
Dresden, E Ger). Energietechnik; 28: No. 8, 312-313(Aug 1978). (In 
German). 

About 90,000 km of LV overhead lines are operated and 
maintained in East Germany. The preparations to an implementation 
of maintenance of thse lines under live conditions is described. It is 
concluded that maintenance under live conditions is expedient wher- 
ever work can be accomplished by a team consisting of 2 men. If 
power is to be switched off this team should be strengthened so as to 
accomplish the work necessary within the shortest period of time. 


33231 Economical tower foundations. Mueller, J. (Energiebau, 
Radebeul, E Ger). Energietechnik; 28: No. 8, 313-316(Aug 1978). (In 
German). 

Increased rationalization and mechanization of construction 
of HV transmission line tower foundations is urged. By 1980 mecha- 
nization in this respect has to attain the figue of 90%. The various 
methods of constructing tower foundations are considered and their 
costs are analyzed. The trends of developments in this respect in the 
GDR are discussed. The share of the methods to be used in the 
future is as follows: pile foundations 50%, prefabricated section 
foundations 35%, site concreting 13%, and special foundations 2%. 


33232 Quality assurance in the construction of high-voltage 
power transmission lines. Doering, M. (Energiebau, Radebeul, E 
Ger). Energietechnik; 28: No. 8, 316-317(Aug 1978). (In German). 

The quality assurance system introduced in 1974 in the Power 
Construction a ee Radebeul is briefly described. This includes 
clear delimitation of responsibilities, especially for the marginal areas 
of working processes, and full responsibility of each person perform- 
ing a job for the checking of its results. The forms describing and 
assigning the responsibilities are presented and explained. The results 
shown in improved quality of HV power line construction are 
pointed out. 


33233 Use of helicopters in maintenance work on high-voltage 
power transmission lines. Schmidt, H. (Verbundnetz Elcktroenerg, 
Berlin). Energietechnik; 28: No. 8, 318-319(Aug 1978). (In German). 

It is argued that by using the helicopter Ka 26 once a year to 
check most HV power lines in the GDR from the air and also 
checking the lines from the ground once a year, optimum control 
and quality assurance of overhead lines can be achieved. Prepara- 
tions to power line control flights and the technology of control are 
described. In 1976 and 1977 about 2600 km of 220- and 380-kV 
overhead power lines were checked in about 140 flight hours in 30 
days from a Ka26 helicopter. The line controls were divided into 6 
different flight routes. The flights were made from the end of April 
to the middle of September. Savings in time amounted to 4300 
working hours. Further possibilities of application of helicopters in 
this respect are envisaged. 


33234 Associative memories and on-line evaluation of the func- 
tioning of electric power systems. Napoli, R. (Politec di Torino, Ist di 
ee Elettr, Italy). Elettrotecnica; 65: No. 7, 641-647(Jul 1978). (In 
Italian). 

A new method of on-line evaluation of the operating condi- 
tions of an electric system is proposed. The procedure, based on 
associative memories, consists in training a single memory by the 
input of various data relative to standard operating situations. At the 
end of the training, a linear combination of autocorrelation functions 
(autocorrelation matrix) is stored in the memory. The data obtained 
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in the distributive mode can be recalled by association. Upon pre- 
senting these “partial” data to the memory, the memory manages to 
supply the lacking associated information which may include, e. pom 
an opinion about the hazards or values of electric parameters. Access 

to the memory is obtained through the content, thus permitting high 
response speed and tolerable flexibility regarding the input data. 12 
refs. 


33235 Transient phenomena in high-voltage ag and their 
influence on the design of protection equipment. Vitins, M. (Brown, 
Boveri and Co, Baden, Switz). Brown Boveri Rev.; 65: No. 6, 358- 
363(Jun 1978). 

The demand for short operating times of protection equip- 
ment in h.v. and e.h.v. power systems requires that fault detection be 
derived from the electrical quantities in the network during a short 
time interval following fault inception. To understand the problems 
in the development of quick-acting protection systems, it is necessary 
to possess precise knowledge of transient phenomena in the power 
system which are initiated by switching operations and faults. The 
relationship between these transient phenomena and the parameters 
of the network, as well as some factors affecting the design of 
protective relays are discussed. 


33236 Static distance relays of the series LI6, LIU6, LIZ6. 
Gantner, J. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Rev.; 65: No. 6, 364-370(Jun 1978). 

The range of distance relays LI6, LIU6 and LIZ6, designed 
on modular principles covers a relatively wide range of applications, 
as they can be used to protect both medium and high-voltage 
systems. The simplest model, type LI6, which is equipped with 
overcurrent starting, can be supplemented with an ancillary voltage 
comparison relay, yielding LTU6, or with an under-impedance relay, 
yielding LIZ6. A large number of additional modules can be pro- 
vided for different modes of operation, e.g. rapid and/or slow auto- 
reclosure--either single-phase or single and phase--coupling 
two relays by a pilot line or a carrier link, reversal of the direction of 
measurement or simple busbar protection. 


33237 Busbar and breaker back-up protection--choice of types 
and applications. de Veer, C. (Brown, Boveri and Co, Baden, Switz). 
Brown Boveri Rev.; 65: No. 6, 388-398(Jun 1978). 

The busbar protection system acts as a safeguard against short 
circuits in installations with all kinds of busbar configurations, where 
such faults would either cause very serious damage or would hazard 
the stability of the power system or harm the shaft if the 
fault were allowed to persist for more than a definite length of time. 
Busbar protection is also required when a fault cannot be selectively 
detected by other protective equipment. In networks with inductive 
or semi-rigid earthing the busbar protection system may be designed 
as selective earth-fault protection under certain conditions. 


33238 Frequency relays for load shedding. Narayan, V.; Ritter, 
F.; Ungrad, H. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Rev.; 65: No. 6, 413-415(Jun 1978). 

If an energy deficit occurs in a power system, e.g., due to 
power lines or stations being disconnected, a corresponding propor- 
tion of the load has to be shed automatically to prevent the network 
from breaking down altogether. In distribution networks it has 
become common practice to employ frequency relays of digital 
design for this purpose. Shedding takes place in steps. Ancillaries 
which determine the rate of change of the frequency are used to 
accelerate the load shedding program. 


33239 Basic considerations in digital impedance relaying of trans- 
mission lines. Hope, G.S.; Malik, O.P. (Univ of Calgary, Alberta). 
Rev. Gen. Electr.; 87: No. 7-8, 602-610(1978). 

In the design of any digital impedance relaying scheme one is 
faced with the problem of specifying parameters which lead to 
conflicting performance characteristics. In this paper, this problem 
has been broken down into basic elements and each of these elements 
has been analyzed to determine its influence. The analysis eg a 
mechanism for evaluation and determination of specifications for 
protection schemes based on digital techniques. 16 refs. 


33240 Application of digital techniques to the design of a remote 
protection system by means of a minicomputer. Bornard, P. (Electr de 
Fr, Etud et Rech). Rev. Gen. Electr.; 87: No. 7-8, 611-616(1978). (In 
French). 

The main qualities that are required of a digital remote 
protection system in order to attain performances at least equal to 
those obtained with the latest conventional means, while benefiting 
from the advantages of digital techniques, are recalled. The selection 
of the algorithm to calculate the apparent impedance must take into 
account the proofing of the measurement against frequencies other 
than that of 50 Hz. The method finally chosen is that of the least 
squares. The results obtained by this method are presented. 
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33241 Overhead lines or cables. Frankfurt-am-Main, Germany; 
Vereini Deutscher Elektrizitaetswerke (1977). 35p. (In 
German). '—23660). 

The brochure will inform the public on where overhead lines 
or cables are more suitable for electric power transmission, taking 
into account aspects of technology, economics, and landscape and 
environment. 


DC SYSTEMS 


33242 Selective voltage and current control for high voltage dc 
transmission systems. Ekstrom, A.; Eriksson, K.; Juhlin, L.E. (to 
Ases AB). US Patent 4,126,892. 21 Nov 1978. Filed date 7 Feb 1977. 


A high voltage direct current transmission system is disclosed 
which includes a rectifier station and an inverter station connected 
by a dc line. The rectifier station has uncontrolled valves and an 
arrangement enabling current control to be effective at over-current 
conditions for controlling the alternating voltage connected to the 
values. There are first and second control circuits, the first of which 
is controlled in lence on the line voltage and the second in 
dependence on the line current. A circuit for selecting either the first 
or the second control circuit is provided between the control circuits 
and the voltage control arrangement. The valves of the rectifier 
station may be arranged in two six-pulse groups mutually offset in 
phase, so reactively connected that they have the commutating 
reactance partly in common. 


33243 Harmonics produced by direct current in convertor trans- 
formers. Yacamini, R.; de Oliveira, J.C. (Univ. of Manchester Insti- 
tute of Science and Technology, d). Proc. Inst. Electr. Eng. 
(London); 125: No. 9, 873-878( 1978). 

Test and analytical procedures are described that determine 
the relationship between direct current and resultant harmonics in a 
convertor transformer. It is shown that a linear relationship exists 
between lower-order harmonics and direct current. The effect of 
“fluxing” the transformer is also shown, and it is found that “under- 
— a transformer in the presence of direct current has little 

‘ect. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


33244 (BNL—25351) High voltage insulation and bushing design 
for flexible superconducting cables. McNerney, A.J. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
19p. (CONF-790141—1). Dep. NTIS, PC A02/MF AO1. 

From EPRI seminar on solid dielectric materials applied to 
the electric power industry; Monterey, CA, USA (24 Jan 1979). 

Design details are presented for the high voltage insulation 
and feedthrough bushing for a flexible, superconducting, helium- 
cooled, 138 kV power transmission cable. The cable when installed 
will have helium at 15 atm. pressre and 6 to 8°K temperature 
flowing in the hollow cable core. The insulation requirements are 
met by a dielectric lapped from laminated tapes made from commer- 
cially available oriented polyethylenes and polypropylenes, and are 
being tested. Epoxy bushings were chosen br further development. 
These have been designed and fabricated and are being tested. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 33557, 33702 


33245 (AED-Conf—77-498-006) Requirements of on-site facili- 
ties. Burchardt, H. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). (International Atomic Energy Agency, Vienna (Austria)). 
1977. 25p. (CONF-7709147—19). Dep. IS (US Sales Only), PC 
A03 AOl. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The following topics are covered: 1) Requirements of on-site 
facilities: a) brief description of supplying the site with electricity 
and water; communication facilities, b) necessary facilities for con- 
tainment and pipeline installation, c) necessary facilities for storage, 
safety, accommodation of personnel, housing; workshops; 2) site 
management: a) organisation schedules for ‘turn-key-jobs’ and ‘single 
commission’, b) duties of the supervisory staff. 


33246 (AED-Conf—77-498-007) General aspects of a manpower 

programme. Calori, F.; Goodman, E.I. (International 
Atomic Energy Agency, Vienna (Austria)). (International Atomic 
Ener, Ams, ienna (Austria)). 1977. 16p. (CONF-7709147— 
65). ‘ S (US Sales Only), PC A02/MF AOl1. 
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From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

A manpower development program as a long term program 
for developing countries, requirements based on objectives, organi- 
zations and roles, a utility program, the level of domestic involve- 
ment, the methodology of a manpower development program and 
the identification of requirements are treated. 


33247 (AED-Conf—77-498-009) Experience in developing coun- 
tries in monitoring it and fabrication. Csik, B.J. (Interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Nuclear 
Power and Reactors). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 9p. (CONF-7709147—11). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From — construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The following topics are discussed: owner’r responsibility in 
monitoring procurement and fabrication. Monitoring ectivity, tasks, 
knowledge and personnel requirements, scope and organization. 
Contractual arrangements, commitments, responsibilities, rights and 
obligations. Domestic and foreign supplies. Staff and consultants. 
Experience in developing countries. Problem areas: availability of 
qualified staff, organization, methodology standards, codes, specifi- 
cations, availability and flow of information, language, technical 
knowledge, access to suppliers’ facilities, delays, nuclear safety relat- 
ed components, modifications and additionals. 


33248 (AED-Conf—77-498-014) Electricity system operating re- 

its. Erche, M. (Siemens A.G., Erlangen (Germany, F.R.)). 

ternational Atomic Energy Agency, Vienna (Austria)). 1977. 13p. 
CONF-7709147—39). Dep. S (US Sales Only), PC A03 


From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. rmany (5 Sep 1977). 
In industrialized countries the requirement for electrical 
energy is rising by 6 to 8% annually and in developing countries by 
10.15 and even by as much as 20%. In some countries there are still 
some water power facilities, but in general, the only alternative for 
covering future power requirements lies in nuclear energy. Power 
saving by heat pump, solar collector and others will not basically 
alter this development. Coal, oil and gas today, coal gas and hydro- 
- tomorrow are other sources of energy especially for process 
eat and heating. Generators up to 3,000 MW can be accomodated 
in present and future systems. Larger nuclear units, however, should 
feed into several separate systems. Means for transportation and 
distribution of electrical energy are available. The system itself 
requires the power stations to adjust themselves quickly and auto- 
matically to constantly changing loads. Stations must not amplify the 
effects of any faults. On the other hand, the station itself cannot 
impose any safety requirements on the system. Moreover, it must 
always be possible to shut down the station at any time and under 
any circumstances without any damage being caused. This means 
that the station can be started up again over a sustained period as 
required. 


33249 (AED-Conf—77-498-016) Activities on the site during 
construction phase. Fickel, O.F. (Babcock - Brown Boveri Reaktor 
G.m.b.H., Mannheim (Germany, F.R.)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 25p. (CONF-7709147— 
20). . NTIS (US Sales Only), PC A03/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

A survey is given of the work done on the site from site- 
opening till turn over of the plant to the client. After a short 
introduction to time schedules, manpower on site, site facilities and 
civil work and constructions, the commissioning and trial operation 
phase is discussed in detail. This phase begins with finishing the 
assembly of individual systems and components and ends with the 
trial operation and the acceptance measurement. During this period 
the subsystems are started-up in a useful sequence, first from cold, 
then from hot conditions and are finally operated as a total with 
nuclear energy. The single steps are: a) enpeypeee of indivudal 
systems; b) hot functional test 1 (without fuels) c) baseline inspection 
at the reactor pressure vessel; d) hot functional test 2 (with fuels); e) 
preparation for first criticality; f) postcriticality test program; g) trial 
operation: h) acceptance measurement. 


33250 (AED-Conf—77-498-020) Different types of power reac- 
tors and provenness. Goodman, E.I. (International Atomic Energy 
Agency, Vienna (Austria)). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 13p. (CONF-7709147—21). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. - saeccered (5 Sep 1977). 

The lecture guides the potential buyer in the selection of a 
reactor type. Recommended criteria regarding provenness, licensabi- 
lity, and contractual arrangements are defined and discussed. Tabu- 
lar data summarizing operating experience and commercial availabil- 





JUNE 30, 1979 


ity of units are presented and discussed. The status of small and 
medium power reactors which are of interest to many pene | 
countries is presented. It is stressed that each prospective buyer wi 
have to establish his own criteria based on specific conditions which 
will be applied to reactor selection. In all cases it will be found that 
selection, either pre-selection of bidders or final selection of supplier, 
will be a fairly complex evaluation. 


33251 (AED-Conf—77-498-021) Selection of operations staff, 
qualifications and experience. Gutmann, H. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk, Muehlheim-Kaerlich (Germany, F.R.). 
Kernkraftwerk). (International Atomic Energy Agency, Vienna 
(Austria)). 1977. 18p. (CONF-7709147—22). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Scans (5 Sep 1977). 

Requirements and suggestions have been made by authorities 
and various organisations in a number of countries which define 
necessary experience and training for the various groups of nuclear 
power plant personnel. For two countries, the USA and the FRG, a 
comparison has been made which shows that there is only a slight 
deviation, taking into account the different education systems. With 
the example of the Biblis nuclear power plant the training on the job 
is described. Especially the production or operation department is 
looked at in more detail. The training is split up into several parts: a 
general part, such as nuclear physics, reactor physics and engineer- 
ing, reactor safety, radiation protection and so on and a plant related 
part, such as arrangement and mode of operation of the plant under 
normal and accident conditions, license conditions and so on. 


33252 (AED-Conf—77-498-023) Development of preventive 
maintenance procedures and schedules. Schlenker, H.V.; Hammel, J. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.)). (International Atomic Energy Ager. Vienna (Aus- 
tria)). 1977. 17p. (CONF-7709147—34). Dep. IS (US Sales Only), 
PC A03/MF AOl1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

An outline of the procedures and schedules developed for 
preventive maintenance in power stations within the Rheinisch- 
Westfaelisches Elektrizitaetswerk (RWE) is presented. After an in- 
troduction of maintenance in general the different kinds of preven- 
tive maintenance activities are described. This includes also the 
prerequisite identification systems. The aims of preventive mainte- 
nance and the measures are explained that have to be taken, if these 
aims are to be achieved. A number of examples from actual practice 
are cited. 


33253 (AED-Conf—77-498-026) Schedule of the nuclear pro- 
gram. Heigl, F. (Lahmeyer International G.m.b.H., Frankfurt am 
Main (Germany, F.R.)). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 30p. (CONF-7709147—23). Dep. NTIS (US 
Sales Only), PC A03/MF AO. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The lecure tries to explain the main phases which must be 
passed to establish nuclear power plants, the feasibility phase, pre- 
construction and construction phase. Each phase consists of a lot of 
activities which are commented. Further the lecture tries to give 
some ideas of durances and dependence between the phases or 
activities to get a complete time schedule of the realization of a 
nuclear power project. 


33254 (AED-Conf—77-498-040) Turnkey contracts. Langetepe, 
G. (Kernkraftwerk Philippsburg G.m.b.H., Karlsruhe (Germany, 
F.R.). Projektleitung). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 8p. (CONF-7709147—25). Dep. NTIS (US 
Sales Only), PC A02/MF AOl. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

To make energy available economically and in sufficient 
quantity is a main point for the future of an industrial and more for a 
developing country. The investment costs and the availability of a 
power plant and in particular for a nuclear power plant are the most 
significant factors in the economic operation of the plant. In the 
phase before signing the contract the essential decisions are made 
with high influence in the economic operation and the availability of 
the plant. A turn-key contract offers good possibilities to minimize 
the risks referring a) the plant quality and functionality, b) the plant 
investment cost, c) the plant completion date, d) the handling of the 
licensing procedures, e) the availability of the operation. The lecture 
mentions the points which are of high influence for a successful 
erection and operation period and which must be clarified before 
signing the contract between the buyer and supplier of the plant. 


33255 (AED-Conf—77-498-041) Sources of technical assistance. 
Laue, H.J. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Internationales Buero/Uebersetzergruppe). (International Atomic 
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Energy Agency, Vienna (Austria)). 1977. 7p. (CONF-7709147—66). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From a on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

This ee shows examples of technical assistance ef 
grammes within bilateral cooperation agreements between the Fed- 
eral Republic of Germany and a number of developing countries of 
very different characteristics and summarizes the possibilities of 
technical assistance granted by international organizations, such as 
IAEA, UNDP, etc. A basic requirement for a successful transfer of 
technology is a high knowledge level of the indigenous scientists and 
— Therefore, programmes for training and education and for 
information exchange are presented. Based on these, the means and 
methods of planning, performance and quality assurance are ex- 
plained by practical examples and are related to the progress 
achieved in the use of nuclear energy and in establishing a national 
industry in the developing countries. 


33256 (AED-Conf—77-498-056) Component codification and 
identification systems. Pannenbaecker, K. (Kraftwerk Union A.G., 
Erlangen (Germany, F.R.)). (International Atomic Energy Ao 3 
Vienna (Austria)). 1977. 25p. (CONF-7709147—15). Dep. Ss (Us 
Sales Only), PC A03/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The lecture covers the codification in ating! stations during 
the erection phase and commercial operation phase. A diagram gives 
a survey. There are three basic-codifications for application; 1) 
Kraftwerk-Kennzeichen-System (KKS) for marking each compo- 
nent in orientated systems, for marking electrical orientated positions 
in cubicals, switch gears etc. and for marking rooms in buildings; 2) 
Ordnungssystem (OS) for cost calculation and ordering; 3) Unterla- 
genarten-Schluessel (UAS) for letters, reports etc. and for documen- 
tation. The OS is developed on the principle of cost account number 
and is therefore close to the organization of each supplier and his 
special form of design and constrution. KKS has only to mark 
hardware. Therefore all German owners, consultants, authorities and 
suppliers develop KKS together and conform to it in DIN 407119. 


33257 (AED-Conf—77-498-059) Schedule control and interac- 
tions between schedules. Polliart, A.J. (International Atomic Energy 
Agency, Vienna (Austria). Div. of Nuclear Power and Reactors). 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 9p. 
(CONF-7709147—30). Dep. NT is (US Sales Only), PC A 

A0l. 


From Meeting on construction and — management of 


a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

The lecture deals with the following: establishment of the 
construction schedule; construction schedule control; up-dating of 
construction schedule; and main causes for delay and means to 
alleviate them. 


33258 (AED-Conf—77-498-063) Schedule and staffing of a nu- 
clear power project. Polliart, A.J.; Csik, B. (International Atomic 
Energy Agency, Vienna (Austria). Div. of Nuclear Power and 
Reactors). (International Atomic Energy Agency, Vienna (Austria)). 
1977. 12p. (CONF-7709147—31). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The lecture deals with the following topics: Establishment of 
construction schedule: a) preliminary construction schedule; b) 
PERT (Program Evaluation Review Techniques) analytical method; 
c) identify key milestone target dates; d) inter-action by participants 
and contribution to support revised construction schedule. - Con- 
struction schedule control: a) ability to update and modify construc- 
tion schedule; b) alternate plans to circumvent restraints (problems); 
c) critical path activity-controls; d) continuous review and 
system. - ating construction site rns to include: 1) progress, 
2) accomplishments, 3) potential problems and alternate plans; b) 
progress reports on related — services; c) total assessment of 
participating groups on schedule; d) information required by man- 
— for decisions. - Typical causes for delays in project sched- 

e. 


33259 (AED-Conf—77-498-067) Division of responsibilities, 
contractual arrangements. Pulito, D.M. (Ebasco Services, Inc., New 
York (USA)). (International Atomic Energy nay , Vienna (Aus- 
tria)). 1977. 14p. (CONF-7709147—32). Dep. S (Us Sales Only), 
PC A03/MF AOl. 

From Meeting on construction and operation management o 
a nuclear power anat Karlsruhe, F.R. Germany (5 Sep 1977). 

The paper referenced some of the functions and responsibil- 
ities that the owners, the engineer-constructors and the vendors must 
share in order to achieve project related objectives. Throughout the 
paper, it is recognized that the owner is taking the burden of risk. 
Further, for a particular project, he is being asked, in many areas, to 
avoid the temptation to advance the state of the art with perhaps its 
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elusive increased efficiencies. Research and development are essen- 
tial and the industry needs the tion of all to improve the end 
product. However, one cannot afford to make an R and D job of a 
— that is programmed to generate firm kilowatts by a specific 


33260 (AED-Conf—77-498-077) Administration in an operating 
plant. Staebler, K. (Energie-Versorgung Schwaben A.G., Stuttgart 
Germany, F.R.)). (International Atomic Energy Agency, Vienna 
Austria)). 1977. 8p. (CONF-7709147—35). Dep. S (US Sales 
y), PC A02/MF AO1. 
From Meeting on construction and operation management of 
a nuclear power eke Karlsruhe, F.R. Ysa (5 Sep 1977). 
The importance of strict administrative procedures in the 
daily work is being demonstrated by commenting on events that 
occured in the operation of German nuclear power plants. The 
ure for working in an area of the plant (pressurized medium, 
igh-radioactive level, explosive of flammable mediums), where 
—_ measures for safe working have to be taken, is discussed in 
il. The administrative problems during refuelling time are fur- 
ther on mentioned, — ly the problems conn with adminis- 
tering more than 1, people with respect to health protection and 
sabotage protection. Some general comments on the influences from 
external causes (authorities, courts, etc.) are given. 


33261 (AED-Conf—77-498-083) of nuclear 
power plants. Voliradt, J. (Vereinigte Elektrizitaetswerke Westfalen 
A.G. (VEW), Dortmund (Germany, F.R.)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 15p. (CONF-7709147— 
36). = S (US Sales Only), PC A02/MF AOl1. 
From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Salen (5 Sep 1977). 
A survey of the main questions of decommissioning of nuclear 
wer plants will be given in the sight of German utilities (WDEW- 
orking group ‘Stillegung’). The main topics are: 1) definitions of 
decommissioning, entombment, removal and combinations of such 
alternatives; 2) radioactive inventory (build up and decay); 3) experi- 
ence up to now; 4) possibilities to dismantle are given by possibility 
jd nuclear power plants; 5) Estimated costs, waste, occupa- 
i radiation dose; 6) German concept of decommissioning. 


33262 (AED-Conf—77-498-084) Accommodating for plant modi- 
fications. Weirich, P.H. (Brown, Boveri und Cie A.G., Mannheim 


(Germany, F.R.)). (International Atomic Energy Agency, Vienna 


(Austria)). 1977. 7p. (CONF-7709147—37). Dep. S (US Sales 
Only), PC A02/ME AOl. 

From Meeting on construction and —ee management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Modification to a nuclear power plant may have different 
causes: 1) new instructions by the authorities; 2) changes of the 
marginal conditions on the construction site; 3) progress in the 
technological development. - Examples from different plants are 
supposed to demonstrate how such changes influence the planning 
or the construction and how they are integrated in the process of 
preparation. A distinction can be made between modifications before 
the completion of the submission of the order, during the phase of 
preparatory planning and during the construction phase. Of great 
importance are especially modifications made after the beginning of 
the construction works, since, in general, there is little scope for 
technical modifications and since consequences for the time schedule 
are to be expected. 


33263 (AED-Conf—77-498-088) Types of contracts and con- 
van Zijl, N.A. (Motor-Columbus 
4 unterneh Zz A.G., Baden (Switzerland)). (International 
Atomic Energy Agency, Vienna (Austria)). 1977. 17p. (CONF- 
7709147—38). Dep. NTIS (US Sales Only), PC A02/MF AOl. 
From weeny hey construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 
Contracting for a nuclear power plant can be carried out in 
many different ways, from a bilateral agreement between two coun- 
tries to an international open bidding competition. Also the kind of 
contracts (turnkey, split-package or multi-contract type) are dis- 
cussed with their pros and cons as well as the contracting proce- 
dures which can be followed to come to the conclusion of a 
contract. 


33264 (AED-Conf—78-004-002) Underground construction of 
nuclear power plants. Kroeger, W. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheitsfors- 
chung). (Zentralstelle fuer Atomkernenergie-Dokumentation 
ID), Eggenstein-Leopoldshafen (Germany, F.R.)). 1978. 15p. 
German). (CONF-780149—7). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 
From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 
The study arrived at the following results: 1) In most cases, 
studies of the underground construction of nuclear power plants are 
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provisional measures adopted by governments. The motivations and 
conclusions depend on the conditions prevailing in a country. 2) 
Imbedding a plant in the ground (cut-and-cover burial technique) is a 
procedure which is already technically feasible. The construction of 
rock caverns of > 45 m (> 60 m) appears to be possible, but has not 
yet been clarified sufficiently well, especially in Germany. 3) Proper 
plant design can avoid undue impacts upon plant processes and 
accessibility to the plant. 4) Rock cavern structures ‘automatically’ 
offer a high protection potential from external and internal impacts. 
A similar potential can be secured by design measures for cut-and- 
cover systems. Seals and penetrations remain hazard areas. 5) Under- 
ground construction causes extra cost (approx. 20% of the building 
cost) and —- the construction time (1.5 to 2.0 yrs.). 6) In 
Germany there are siting restrictions for rock cavern structures. - If 
this consideration is limited to the safety standard now reached and 
to the usual licensing practice, there is no compelling reason for 
moving away from the usual above-ground way of constructing 
buildings and incurring additional costs, technical problems and 
uncertainties. 


33265 (INIS-mf—3970) Practical experience and problems in the 

work during test and routine operation of nuclear power 
plants. Backstroem, T. (Statens Kaernkraftinspektion, Stockholm 
(Sweden)). 1977. 9p. (CONF-7709126—18). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

A brief description is given of the Swedish Nuclear Power 
Inspectorate (SNPI) and its working methods in the field of licensing 
procedures and inspection activities. SNPI has introduced a system 
to be kept continuously informed about the operation of the nuclear 
power plants. This information is used in the preparation work 
preceding the inspections. Experience obtained from the inspection 
activities show that inspection frequency has been lower than 
= Documentation can be improved and that good relations 

een the authority and the utilities, including the operating 
personnel, is to the benefit of the nuclear safety. 


33266 (INIS-mf—4501) Atomic Energy Board, twenty first 
annual report, 1977. (Atomic Energy Board, Pelindaba, Pretoria 
(South Africa)). 30 Apr 1978. 48p. Dep. NTIS (US Sales Only), PC 
A04/MF AOl1. 

Progress is reported on the following: nuclear materials, 
nuclear power, application of radioisotopes and radiation, health and 
safety, and fundamental studies undertaken in the fields of physics, 
chemistry, metallurgy, medicine and geology during 1977. The sup- 
porting activities of the computer services, engineering sevices, 
waste disposal pliant, instrumentation section, research reactor and 
analytical services are given for 1977. The report contains a bibliog- 
raphy of publications published by staff members and bursars of the 
Atomic Energy Board during 1977. 


33267 (RISO-M—1996) Department of Reactor Technology 
annual progress report 1 January—31 December 1977. (Risoe Nation- 
al Lab., Roskilde (Denmark)). Apr 1978. 49p. Dep. NTIS (US Sales 
Only), PC A04/MF AO1. 

The work of the Department of Reactor Technology within 
the following fields is described: reactor engineering, reactor oper- 
ation, structural reliability, system reliability, reactor physics, fuel 
management, reactor accident analysis for LOCA and ECC, contain- 
ment analysis, experimental heat transfer, reactor core dynamics and 
power plant simulators, experimental activation measurements and 
neutron radiography at the DR 1 reactor, underground storage of 
gas, solar heating and underground heat storage, wind power. 


33268 Guidebook to nuclear reactors. Nero, A.V. Jr. Berkeley, 
CA; University of California Press (1979). 302p. The Publisher, 2223 
Fulton Street, Berkeley, CA 94720 $9.95. 

The volume presents a description of the important reactor 
t and fuel cycles and explains how the choice of nuclear systems 
relates to the broader contemporary issues, such as safety, pollution, 
resources, and proliferation. The book provides a general introduc- 
tion to power reactions, identifying basic design features, character- 
izing the various fuel cycles, describing power plant emissions, and 
discussing accident potential. The book includes an analysis of four 
commercial or near-commercial reactor types: PWR, BWR, PHWR, 
- HTGR type reactors. Advanced reactor systems are briefly 


33269 Looking east--the nuclear push in the USSR and eastern 
Europe. Feuz, P. Power Eng.; 82: No. 8, 100-101(Aug 1978). 
This article reviews the present and planned nuclear generat- 
ing capacity of the Soviet Union and other members of Comecon. 
though the USSR’s total installed nuclear capacity is presently 
only about 8000 MW, it is planned to increase this capacity to 18,400 
MW by 1980 and the capacity of all Comecon countries to 30,000 
MW. The Comecon countries want to attain a nuclear production 
capacity of 130,000-150,000 MW by 1990. The USSR forsees an 
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annual nuclear generation rate of 350 billion kWh in 1985, and more 
than 500 billion kWh in 1990. The Soviets will be able to install 
10,000 MW of nuclear power generation capacity annually towards 
the end of the next Five-Year Plan (1981-85). Presently, the work- 
horse of the Comecon-wide nuclear ae roa is the pressurized light 
water reactor of the Novo-Voronezh type, with a design rating of 
440 MW. The operational results of the 440 MW units have been 
very satisfactory. In the Soviet Union itself, there is a new mainstay 
reactor unit now in service, one with no parallel in the West, 
namely, a boiling light-water pressure tube reactor. Reactors of this 
type with generating capacities up to 1000 MW are already oper- 
ational. A from thermal reactors, the Soviet Union is also 
leading in breeder reactor development, together with France, with 
whom it is closely cooperating in this field. 


33270 Nuclear science symposium, 24th; nuclear power systems 

symposium, 9th, 1977. Struven, W. (Ed.). (Stanford Linear Accel 
Cent, Calif). JEEE Trans. Nucl. Sci; NS: No. 1, 1-865(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

These two symposia together contain 156 papers, all of which 
are indexed separately. Topics covered include: high energy physics 
instrumentation--drift chambers; circuits; reactor instrumentation; 
multiwire proportional chambers; nuclear medicine instrumentation; 
data acquisition systems; reactor instrumentation; calorimeters; solid 
state detectors; high energy astronomy observatory; multiprocessor 
applications in nuclear science; optical detectors; ionization and 
scintillation detectors; solid state detectors; nuclear medicine instru- 
mentation; high energy instrumentation--electronic and digital sub- 
systems; environmental instrumentation; high energy physics instru- 
mentation; recent approaches to the control and instrumentation of 
nuclear power generating stations; and radiation monitoring. Two 
additional Nuclear Science Symposium papers are published in 
IEEE Trans Nucl Sci v NS-25 n 2 Apr 1978 p 944-963. 


33271 Conceptual design and estimated cost of buried “berm 
contained” nuclear power plants. Brown, R.C. (Sargent and Lundy 
Eng, Los Angeles, Calif). pp vp of Greater Los Angeles Area 
energy symposium. North Hollywood, CA; West Period Co. (1978). 

From 4. energy symposium; Los Angeles, CA, USA (23 May 
1978). 

The feasibility of placing a nuclear power generating station 
in an underground “berm-contained” configuration has been exam- 
ined. The results of the examination from technical, economic and 
regulatory standpoints are presented, including the effects and meth- 
ods of controlling accidents more severe than those currently under 
consideration. From an engineering point of view, the study has 
shown that a nuclear plant can be constructed in a berm-contained 
configuration. Passive mitigating systems for both surface and under- 
—_ plants, can be designed to prevent or delay containment 

ailure for significant periods. 


33272 Controlling engineering project changes for multi-unit, 
multi-site standardized nuclear power plants. Randall, E.; Boddeker, 
G.; McGugin, H.; Strother, E.; Waggoner, G. (CF Braun and Co, 
Alhambra, Calif). pp vp of Greater Los Angeles Area energy 
symposium. North Hollywood, CA; West Period Co. (1978). 

From 4. energy symposium; Los Angeles, CA, USA (23 May 
1978). 

Multibillioin dollar multiple nuclear power plant projects 
have numerous potential sources of engineering changes. The major- 
ity of these are internally generated changes, client generated 
changes, and changes from construction, procurement, other engi- 
neering organizations, and regulatory organizations. For multiunit, 
multisite projects, the use of a standardized design is cost effective. 
Engineering changes can then be controlled for a single standardized 
design, and the unit or site unique changes can be treated as 
deviations. Once an effective change procedure is established for 
change control of the standardized design, the same procedures can 
be used for control of unit or site unique changes. 


33273 Development of the energy situation in the world and in 
Hungary. The future of nuclear energy. Levai, A. (Magyar Tudoman- 
yos Akademia, Budapest). Musz. Tud.; 53: No. 3, er (In 
Hungarian). 

The present status and future development prospects of 
anger energy utilization reveal a number of much-discussed prob- 
ems all over the world. This paper gives a detailed analysis of the 
annual demand for various energy sources, the expected growth in 
the next decades of energy consumption and the achievements of 
energy conservation strategies. Based upon the abundance ratio of 
various fuel types an estimation on their depletion rates is given. 
Special attention is paid to the energy demand as well as fuel and 
energy imports of Hungary. Guidelines for the improvement of the 
country’s energy situation are suggested. The author points out the 
inadequate utilization of the energy content of uranium, discusses the 
present status and future advances of nuclear power plants underlin- 
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ing some of the most controversial problems of the nuclear fuel 
cycle and breeder reactors. Some hazardous implications of nuclear 
energy productions like overall safety, handling of pure plutonium 
from reprocessed fuel, waste disposal and others are also mentioned. 


33274 Improvements to installations for the seasonal 

utilization of hot waters produced in particular by thermal 

electricity generating power stations. Denis, L.H.D.; Bedue, A.; Mal- 
herbaud, J. (to Technip, 92 - Rueil-Malmaison (France)). French 
Patent 2,322,242/E/. 27 Aug 1975. 8p. (In French). 

This addendum refers to improvements to installations and 
large capacity tanks for the seasonal storage of the hot waters 
produced in particular by thermal and nuclear electricity generating 
power stations. The upper part of the tank includes a roof under 
which the hot water is stored. This roofs allows the heat from the 
sun to pass through to the stored hot water and reduces the ~ ss a 
heat loss to the exterior. The roof has a layer that absorbs 
luminous radiation, on contact with the stored hot water and an 
upper layer allowing most of the luminous flow and reflecting most 
of the infrared radiation re-emitted by the absorbing layer. In this 
way an absorption and confinement effect is achieved similar to a 
"hay box’. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 33458, 33459, 33460, 33494, 
33500, 33558, 33559, 33570, 33576, 33584, 33586, 33603, 33604 


33275 (AD-A—058588) Structural any of water reactor 


pressure boundary components. Progress report for period ending Ki] 
November 1977. Loss, F.J. (Naval Research Lab., W: DC 


(USA)). May 1978. Contract AT(49-24)-0207. 37p. NTIS PC A03/ 
MF AOI. 


This report describes research progress in a continuing pro- 
gram to characterize materials properties performance with respect 
to structural integrity of light water reactor pressure 
components. Progress for this reporting period is summarized in the 
following areas: (a) evaluation of critical factors in crack growth rate 
studies in a pressurized water reactor environment, (b) irradiation 
and postirradiation (annealing) heat treatment study of the toughness 
of pressure vessel steels having a low upper shelf level; and (c) J 
integral characterization of an A302B steel having a low upper shelf 
energy. (Author) 


33276 (AED-Conf—77-498-005) Refuelling and other 
erations. Boedege, R. (Vereinigte Elektrizitaetswerke W: 
A.G. (VEW), Dortmund (Germany, F.R.)). (International Atomi 
Energy Agency, Vienna (Austria)). 1977. 35p. (CONF-7709147— 
18). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The first part deals with the criteria and the calculational 
methods and procedures in establishing reload and control rod 
patterns for a given operating time and load. Special consideration 
will be given to the interdependence of enrichment and the burn-up 
of the discharged fuel (for a BWR). In the second part the sequences 
in discharging and loading fuel are explained, and the necessary tests 
and checks for the control rod movement, the reactivity control, and 
the shut-down-margin will be discussed. The adaption of the codes 
to processing the in-core-data is important in monitoring the core’s 
behaviour and in improving the control rod schedule. Lastly, the 
transport of irradiated fuel on-and off-site and the relevant technical 
and administrative rules and methods to be observed and/or applied 
in accomplishing all the tasks in a safe manner are elucidated. 


33277 (AED-Conf—77-498-046) Special points of view about 
development and construction of a BWR. Mattern, J. (Kraftwerk 
Union A.G., Offenbach am Main (Germany, F.R.)). (International 
Atomic Energy Agency, Vienna (Austria)). 1977. . (CONF- 
7709147—40). Dep. NTIS (US Sales Only), PC A03/MF an 
From Meeting on construction and operation management o' 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep cay 
The presentation about special points of view of development 
and construction of a BWR comprises mechanical, thermal-hydrau- 
lic and nuclear design considerations. Furthermore, the results of the 
accident analysis with the described safety features of the BWR are 
shown. Some information is added about power plant operations and 
special design requirements such as seismic design. 


33278 (AED-Conf—77-498-047) Basic information about devel- 
opment and construction of a BRW. Mattern, J. (Kraftwerk Union 
A.G., Offenbach am Main (Germany, F.R.)). (International Atomic 
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Ages, Vienna (Austria)). 1977. 83p. (CONF-7709147— 
41). a ep. S (US Sales Only), PC A05/MF AO1. 

From Meeting on construction and o — management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

The presentation comprises three parts. In the Ist chapter 
total plant information such as thermal process data, standard sizes 
data and a typical site plan are given. The 2nd part comprises 
balance of plant infmnaien such as turbine generator, feedwater 
system and other supply systems. The 3rd and main ly of the 
report deals with the nuclear steam supply system of the B 
including containment description. Development of the oe 
design is shown and also indications are given for further develop- 
ment efforts. 


33279 ae sealer: B yaqung & the feedwater 
spargers at KRB Gundremmingen, Unit A. Stahl, R. (Kernkraftwerk 
RWE-Bayernwerk G.m.b.H., Gasionningenhucnaae (Ger- 
many, F.R.)). (International Atomic Energy A y , Vienna (Aus- 
tria)}. "1977. 38p. (CONF-7709147—42). Dep. JS Sales Only), 
PC A03/MF AOl1. 
From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 
During the yearly fuel reload, the pressure vessel is inspected 
by an underwater periscope within the normal scope of routine 
inspections. Thereby cracks have been discovered at the feedwater 
sparger rings. Because the feedwater sparger rings are placed ap- 
proximately 1.8 m above the upper core support grid, extensive 
—_ recautions had to be taken at changing owing to the high radiation. 
us the removal has been executed by divers. The divers were 
sitting in a shielded container and were cutting the holding fixtures 
of the oa rings by means of a manipulator and plasma-cutting- 
g design and manufacture of the new sparger rings, the 
respective causes of defect have been considered. As to the repairing 
works, a film has been made which has been shown within the 
lecture. 


33280 (EPRI-NP—1024-SR) LWR fuel performance program: 
progress in 1978. Special report. Roberts, J.T.A.; Gelhaus, F.E.; 
Ocken, H.; Hoppe, N.; Oldberg, S.T.; Thomas, G. R: Franklin, D. 


(Electric Power Research Inst., Palo ‘Alto, CA (USA)). Feb 1979. 
131p. Electric Power Research Inst., Palo Alto, CA 
The progress of the EPRI Light wee Reactor (LWR) Fuel 

Performance Program during 1978 is rted. The goals of this 
program are to develop a caadiandes 1 performance data base 
with verified predictive models and codes to im — fuel rod 
reliability and hence, to increase plant availability. ently, there 
are eighteen active projects that range in scope from laboratory tests 
of Zircaloy cladding tube behavior to large-scale testing of prototyp- 
ic fuel assemblies. During 1978, several projects or project phases 
were completed, yielding valuable information about: (1) Zircaloy 

properties under fone LOCA conditions, (2) modeling of Zir- 
caer inelastic deformation and fracture, (3) improving and utilizin, 
LWR fuel rod modeling codes including a cost-of-fuel-failure ore § 
(4) understanding and a interaction (PCI) 
defects, and (5) power reactor fuel performance limits, particularly 
fuel rod bow and fission gas release. 


(LA-UR—78-3271) Numerical simulation of three-dimen- 

uid-structure response. Rivard, W.C.; Torrey, M.D. (Los 

Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- ENG- 
36. 18p. Dep. NTIS, PC A02/MF AOI. 

Three-dimensional, coupled, fluid-structure calculations were 
performed for the dynamics of the core support barrel in an HDR 
reactor vessel during blowdown. For these calculations the three- 
dimensional, two-fluid code K-FIX was coupled to the three-dimen- 
sional elastic shell code FLX. The coupling procedure is described, 
and conditions derived from truncation error and Fourier analysis 
are given for numerical stability of the separate and coupled finite 
difference solution algorithms. The results demonstrate the impor- 
tance of the coupled interactions on the structural response. A 
nodalization study indicates the degree of circumferential and axial 
resolution required for accurate results. Fine axial resolution is 
needed near the top built-in boundary of the core barrel to determine 
stresses accurately, but it is less necessary for displacements. 


33282 (NUREG—0020(Vol.3)(No.2)) Licensed operating reac- 
tors. Operating units status report, data as of 1-31-79. (Nuclear 
Re; ee Washington, DC (USA)). Feb 1979. 195p. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
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tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 


33283 (NUREG/CR—0344) Deformation characteristics of Zir- 
Oe ee Oe ee. ee ee ee 

tions: summary report. Chung, H.M.; Kassner, T.F. (Argonne Na- 
tional Lab., IL (USA)). Jul 1 78. Contract W-31-109-ENG-38. 155p. 
(ANL—77-31). Dep. NTIS, PC A08/MF AO1. 

The high-temperature diametral expansion and rupture behav- 
ior of Zircaloy-4 fuel-cladding tubes have been investigated in 
vacuum and steam environments under transient-heating conditions 
that are of interest in hypothetical loss-of-coolant-accident (LOCA) 
situations in light-water reactors (LWR’s). The effects of internal 
pressure, heating rate, axial constraint, and localized temperature 
nonuniformities in the cladding on the maximum circumferential 
strain a been determined for burst temperatures between ~ 650 
and 1350°C. 


—— setae lea MATPRO-Version 11: a handbook 

of materials for use in ‘the analysis of light water reactor 
fuel rod behavior. Hagrman, D.L.; Reymann, G.A. (comps.). (Idaho 
National Engineering Lab., Idaho Falls (USA)). Feb 1979. Contract 
EY-76-C-07-1570. 526p. (TREE—1280). Dep. NTIS, PC A23/MF 
AOl. 

This handbook describes the materials properties correlations 
and computer subcodes (MATPRO-Version 11) developed for use 
with various LWR fuel rod behavior analytical programs at the 
Idaho National Engineering Laboratory. Formulations of fuel rod 
material properties, which are generally semiempirical in nature, are 
presented for uranium dioxide and mixed uranium—plutonium diox- 
ide fuel, zircaloy cladding, and fill gas mixtures. 


33285 (NUREG/CR—0555) FRAP-T3: a computer code for 
a Swe of oxide fuel rods; model assessment report. Cole- 
man, D.R.; Laats, E.T. (Idaho National Engineering Lab., Idaho 
Falls (say). Feb 1979. Contract EY-76-C-07-1570. 89p. (TREE— 
1320). Dep. NTIS, PC A0S/MF A0O1. 

The predictive capabilities of the Fuel Rod Analysis Pro- 
gram-Transient (FRAP-T) have been independently evaluated. Cal- 
culations obtained from the third version of FRAP-T were com- 
pared with experimental data and with analytical results of the 
steady state model, FRAP-S2. Results of code-data comparisons are 
discussed for both in-pile fuel rod experiments and out-of-pile burst 
experiments to determine model accuracy. Results of code compari- 
sons are discussed for full sized power reactor rods to determine 
whether initial conditions in FRAP-T3 are consistent with FRAP-S2 
calculations at different burnups. The discussion of results has been 
organized according to the various operating conditions considered. 
Results are interpreted in terms of the basic thermal and mechanical 
phenomena addressed by different modeling areas. Conclusions 
reached concerning model capability are limited to the range of 
operating conditions represented by the experimental data used in 
this study. 


33286 (NUREG/CR—0624) Physical protection of nuclear 
facilities. Quarterly progress report, July—September 1978. Chap- 
man, L.D. (ed.). (Sandia Labs., Albuquerque, NM (USA)). Jan 1979. 
Contract EY-76-C-04-0789. 20p. (SAND—79-0213). Dep. NTIS, PC 
A02/MF AO1. 

Major activities during the fourth quarter of FY78 included 
(1) the vital area analysis of operational reactors and characterization 
of the Standardized Nuclear Unit Power Plant System (SNUPPS), 
(2) the algorithm development of a new pathfinding computer code, 
(3) the completion of contractor-supported work for the component 
generic data base, (4) the refinement of tests related to human 
parameters modeling, and (5) the addition of improvements to and 
demonstration of the Safeguards Automated Facility Evaluation 
(SAFE), Safeguards Network Analysis Procedure (SNAP), and 
Fixed-Site Neutralization Model (FSNM) methodologies. 


33287 Sources of radioactive waste from light-water reactors and 
their physical and chemical properties. Bell, M.J.; Collins, J.T. (Nu- 
clear Regulatory Commission, Washington, DC). pp 79-88 of Man- 
agement of low-level radioactive waste. Volume I. Carter, M.W.; 
us . A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press 

The general physical and chemical properties of waste 
streams in light-water reactors (LWRs) are described. The principal 
mechanisms for release and the release pathways to the environment 
are discussed. The calculation of liquid and gaseous source terms 
using one of the available models is presented. These calculated 
releases are compared with observed releases from operating LWRs. 
The computerized mathematical model used is the GALE Code 
which is the Nuclear Regulatory Commission (NRC) staff's model 
for calculating source terms for effluents from LWRs (USNRC76a, 
USNRC76b). Programs currently being conducted at operating reac- 
tors by the NRC, Electric Power Research Institute, and various 





JUNE 30, 1979 


utilities to better define the characteristics of waste streams and the 
performance of radwaste process equipment are described. 


33288 Systems approach to decontamination of nuclear power 
plants. Andrews, J.P.; ag 1 R.T.; Snyder, T.L. (Catalytic, Inc., 
Philadelphia, PA). pp ‘137 of Management of low-level radioac- 
tive waste. Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). 
Elmsford, NY; Pergamon Press (1979). 

A management approach to decontamination is covered in 
broad terms. Concern is expressed for the need of large-scale decon- 
tamination of nuclear power plants. The basis for the need of plant 
decontamination is established, and simple flow diagrams are devel- 
oped to detail decisions for different aspects of decontamination. In 
addition, some detailed engineering considerations are presented. 


33289 Carbon-14 production in nuclear reactors. Davis, W. Jr. 
(Oak Ridge National Lab., TN). pp 151-191 of Management of low- 
level radioactive waste. Volume I. Carter, M.W.; Moghissi, A.A.; 
Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

Quantities of *C that may be formed in the fuel and core 
structural materials of light-water-cooled reactors (LWRs), in high- 
temperature gas-cooled reactors (HTGRs), and in liquid-metal- 
cooled fast breeder reactors (LMFBRs) have been calculated by use 
of the ORIGEN code (Be73). Information supplied by five LWR- 
fuel manufacturers pertaining to nitride nitrogen and gaseous nitro- 
gen in their fuels and fuel-rod void spaces was used in these 
calculations. Average nitride nitrogen values range from 3 to 50 
ppM (by weight) in LWR fuels, whereas gaseous nitrogen in one 
case is equivalent to an additional 10 to 16 ppM. Nitride nitrogen 
concentrations in fast-flux test facility (FFTF) fuels are 10 to 20 
ppM. The principal reactions that produce ‘*C involve ‘*N, 170, 
and (in the HTGR) *°C. Reference reactor burnups are 27,500 MWd 
per metric ton of uranium (MTU) for boiling water reactors 
(BWRs), 33,000 MWd for pressurized water reactors (PWRs), about 
95,000 MWd per metric ton of heavy metal (MTHM) for HTGRs, 
and 24,8300 MWd/MTHM for an LMFBR with nuclear parameters 
that pertain to the Clinch River Breeder Reactor. 


33290 Application of volume reduction to a BWR radwaste 
system. Albrecht, W.L. (Tennessee Valley Authority, Knoxville, 
TN). pp 295-305 of Management of low-level radioactive waste. 
Volume I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, 
NY; Pergamon Press (1979). 

Boiling water reactors generally produce more waste than do 
pressurized water reactors. Studies show that radwaste volume 
poteeres would be cost effective in a BWR radwaste system. TVA 

is giving consideration to installing volume reduction facilities in 
three two-unit BWR plants it is building or planning to build. These 
facilities would replace presently designed equipment for packaging 
waste in admixture with cement. The volume reduction facilities 
would process evaporator concentrates, ion exchange resins, filter 
sludges, and possibly combustible trash. Various systems are being 
considered for this application, including fluid bed calciners and 
incinerators, extruder-evaporators, and thin-film evaporators. Two 
new systems, in which drying or combustion is carried out in a hot 
liquid medium, also are possibilities. 


33291 Oyster Creek augmented offgas system startup. Rad- 
vansky, M.S.; Modi, H.N. (Burns and Roe, Inc., Oradell, NJ). pp 
429-438 of Management of low-level radioactive waste. Volume I. 
Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

Oyster Creek Nuclear Station was one of several boiling 
water reactors requiring backfit with an augmented offgas process- 
ing system. Engineering studies conducted during the first half of 
1973 resulted in a performance specification for a system with a 
decontamination factor of 150. The system selected utilized catalytic 
recombiners with refrigerated charcoal adsorber tanks. Features of 
the system, up to the startup effort (April of 1977), are described. 
The various tests established to evaluate system performance under 
all modes of operation are described along with the results of the 
completed tests and status of the test program. 


33292 International nuclear technology transfer. Cartwright, P.; 
Rocchio, J.P. (GE). Power Eng.; 82: No. 8, 62-64(Aug 1978). 

Light water reactors (LWRs), originally developed in the 
United States, became the nuclear workhorses for utilities in Europe 
and Japan largely because the U.S. industry was willing and able to 
transfer its nuclear know-how abroad. In this international effort, the 
industry had the encouragement and support of the U.S. governe- 
ment. In the case of the boiling water reactor (BWR) the program 
for technology transfer was developed in response to overseas 
customer demands for support in building local designs and manu- 
facturing capabilities. The principal vehicles have been technology 
exchange agreements through which complete engineering and man- 
ufacturing information is furnished covering BWR systems and fuel. 
Agreements are held with companies in Germany, Japan, Italy, and 
Sweden. In recent years, a comprehensive program of joint technol- 
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ogy development with overseas manufacturers has begun. The rapid- 
ly escalating cost of nuclear research and development make it 
desirable to minimize duplication of effort. These joint — 
provide a mechanism for two or more parties jointly to p 
development program, assign work tasks among themselves, and 
exchange test results. Despite a slower-than-hoped-for start, nuclear 
power today is playing a significant role in the economic growth of 
some developing countries, and can continue to do so. Roughly half 
of the 23 free world nations that have adopted LWRs are developing 
countries. 


33293 Noise measurements on the KEMA suspension test reactor 
(KSTR) and the Dodewaard boiling water reactor. Hoekstra, J.; van 
der Veer, J.H.C. (N.V. KEMA, Arnhem erie pp 583-593 
of Reactor noise - SMORN II. Williams, M.M.R. Mary 
Coll., London (UK). Dept. of a ad Engineering) (ed.). Oxford, 
England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Noise measurements have been performed on the neutron flux 
and the fuel concentration of the KEMA Suspension Test Reactor. 
The behaviour of the autopower spectral density function of the 
neutron flux is given with respect to reactor power and fuel burn-up. 
To investigate the concentration fluctuations the load of the suspen- 
sion pump has been analysed. Apart from the measurements on the 
Suspension Test Reactor, noise analysis has been performed on the 
temperature on the out-side of the feed water inlet nozzle and on its 
thermal sleeve of the Dodewaard Boiling Water Reactor. Tempera- 
ture distributions indicate the leakage of feed water through the 
annulus, formed by the nozzle and the thermal sleeve. Amplitude 
distribution measurements show the magnitude of the circumferen- 
tial temperature fluctuations on the thermal sleeve. From cross 
correlation measurements of the temperature fluctuations in nozzle 
and thermal sleeve the flow pattern in this region has been deter- 
mined. From the results, temperature fluctuations at the inner radius 
and the bore of the feed water inlet nozzle can be derived. 


33294 Irradiation-induced densification and PuO, particle behav- 
ior in mixed oxide LWR fuels. Freshley, M.D.; Brite, D.W.; Daniel, 
J.L.; Hart, P.E. (Battelle Pacific Northwest Labs., Richland, WA). 
pp IV.1.1-IV.1.15 of Proceedings of the topical —— on the 
plutonium fuel cycle. La Grange Park, IL; American Nuc 

ety (1977) 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

This study is providing data that describes the effect of fuel 
characteristics and irradiation conditions on the irradiation-induced 
densification behavior of a variety of mixed-oxide fuel types. In 
addition, the irradiation behavior of mixed-oxide fuels can be com- 
pared with the behavioral characteristics of sintered UO: pellet fuels 
to provide an evaluation of their similarities and differences. It is 
significant that like UO: fuels, irradiation-induced densification be- 
havior of these mixed-oxide fuels can be correlated with density 
changes that occur during out-of-reactor isothermal resintering treat- 
ments. PuOs particle size ranging from effectively zero for copreci- 
pitated fuel types up to 60 to 100 ym dia does not have an apparent 
effect on densification. The results show that sintered mixed-oxide 
pellet fuels with certain characteristics are stable with respect to 
densification. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
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REFER ALSO TO CITATION(S) 32034, 32515, 32530, 33275, 
33280, 33282, 33283, 33284, 33285, 33286, 33287, 33288, 33289, 
33294, 33366, 33456, 33459, 33460, 33461, 33462, 33494, 33495, 
33498, 33500, 33501, 33508, 33511, 33521, 33558, 33559, 

33566, 33567, 33569, 33570, 33572, 33573, 33576, 33581, 

33585, 33586, 33587, 33595, 33596, 33602, 33604, 34192, 34727 


33295 (AED-Conf—77-498-011) Trial run of the plant, take- 
over. Dieterich, L. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (Germany, F.R.)). (International Atomic Energy 
Agency, Vienna (Austria)). 1977. 1lp. (CONF-7709147—43). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

A summary on the trial run a 1,300 MW PWR and the 
following nuclear tests is given. Further a series of experiments to 
approve the specified performance and the fitness of safety devices 
are described. 


33296 (AED-Conf—77-498-038) Operations 
nuclear power plant. Kueffer, K. (Nordostschweizerische Roavaune 
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A.G., Doettingen. Kernkraftwerk Beznau). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 18p. (CONF-7709147— 
44). ‘ S (US Sales Only), PC A02/MF AO1. 

From way bey construction and tion management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

The management philosophy for the operation management 
in a nuclear power plant and the management functions to ensure 
high power plant productivity are treated. 


33297 (AED-Conf—77-498-049) Special points of view about 
development and construction of a PWR. Meyer, P.J. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 58p. (CONF-7709147— 
46). Dep. S (US Sales Only), PC A04/MF AOI. 

From megs: Lg construction and yam management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

The following topics are discussed: 1.0) The reactor core and 
its components, 1.1) design of the fuel assemblies, 1.2) incore instru- 
mentation, 2.0) reactor pressure vessel with internals, 3.0) compo- 
nents of the reactor coolant loops, 3.1) steam generator, 3.2) pressur- 
izer, 3.3) pressurizer relief 3.4) reactor coolant pumps, 4.0) 
instrumentation and control of a PWR, 4.1) ex-core measurin 
system, 4.2) reactor protection system, 4.3) control systems, 4.4 
radiation monitoring. 


33298 (AED-Conf—77-498-050) Basic information about devel- 

and construction of a PWR. Meyer, P.J. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). (International Atomic Ener 
ss Vienna (Austria)). 1977. 66p. (CONF-7709147—45). Dep. 

S (US Sales Only), PC A04/MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Geum (5 Sep 1977). 

The following topics are discussed: 1.0) Plant layout of a 
PWR; 2.0) principle design of a PWR and the reactor coolant 
system; 3.0) reactor auxiliary and ancillary systems; 3.1) volume 
control system; 3.2) boric acid control and chemical feeding system; 
3.3) coolant purification and degassing system; 3.4) coolant storage 
and treatment system; 3.5) nuclear component cooling system; 3.5) 
liquid waste processing system; 3.7) us waste processing 


system; 4.0) residual heat removal system; 5.0) emergency feedwater 
system; 6.0) containment design; 7.0) fuel handling, storage and 
transport system in a PWR. 


33299 (AED-Conf—77-498-052) Requirements of labour and 
materials. (FURN 


Mueller, A.E.F. AS, Rio de Janeiro (Brazil)). 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 18p. 
(CONF-7709147—47). Dep. NTIS (US Sales Only), PC A02/MF 
A0l. 


From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Gensem (5 Sep 1977). 

Number of trained men; men-hours, and quantities of materi- 
als needed for the erection of a 600-MWe-DWR plant without the 
nuclear system are specified. 


33300 (AED-Conf—77-498-086) Special topics of inner fuel 
management. Wuenschmann, A. (Babcock - Brown Boveri Reaktor 
G.m.b.H., Mannheim (Germany, F.R.)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 25p. (CONF-7709147— 
48). Dep. IS (US Sales Only), PC A03/MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Burnable Poison Rod Assemblies (BPRA) are currently used 
as lumped burnable poison only in the first cycles of many power 
reactors to insure a negative moderator coefficient at beginning of 
life and to help shape core power distribution (out-in shuffle 
scheme). BPRA’s are also a valuable tool in later cycles where they 
can be used as an additional design parameter to improve fuel 
performance and fuel cycle economics, to shape fuel assembly 
power, and to increase fuel management flexibility (in-out shuffle 
scheme). This paper describes the two fuel shuffle schemes and 
compares the two shuffle strategies concerning economic and flexi- 
bility aspects. 


33301 (CEA-CONF—4182) Recent improvements in the filtra- 
tion of corrosion products in high temperature water and application to 
reactor circuits. Darras, R.; Dolle, L.; Chenouard, J.; Laylavoix, F. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Recherche et Analyse). 25 Jul 1977. 13p. (CONF- 
7710187—4). Service de Documentation, CEN Saclay, BP No. 2, 
91190 Gif-sur-Yvette, France. 

From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 

The nature and physico-chemical behavior of corrosion prod- 
ucts released by structural materials into high temperature water 
flowing in power reactor circuits have been investigated in test loo 
and different power plants. The results improve more particularly 
the knowledge of probable rate constants governing their disappear- 
ance through deposition of crud on the fuel cladding. It appears that 
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a considerable limitation of radioactivity transportation in the prima- 
ry circuit components of pressurized water reactors is in a general 
way only possible through extraction of the corrosion products by 
filtration at a rate adequate to minimize the amount of crud deposit- 
ed in the core. This extraction rate has been estimated; its magnitude 
implicates a filtration operating on the high temperature water in the 
7 circuit which allows the necessary — flows. The applica- 
tion of magnetic and electromagnetic so as deep granular graphite 
bed filters been studied. The results concerning efficiencies and 
limiting yields at high temperatures are given. Estimates concerning 
technological feasibility and corresponding investments are dis- 
cussed. 


33302 (CEA-CONF—4183) Activated corrosion products re- 
leased by thermal shocks in reactor circuits. Rozenberg, J.; 
Alvy, J.C.; Kahan, H.; Robert, J. (CEA Centre d'Etudes Nucleaires 
de lay, 91 - Gif-sur-Yvette (France). Dept. de Recherche et 
Analyse). 25 Jul 1977. 7p. (CONF-7710187—5). Service de Docu- 
mentation, CEN Saclay, B.P. No. 2, 91190 Gif-sur-Yvette, France. 

From International conference on chemistry of nuclear reac- 
tor systems; Bournemout, UK (24 Oct 1977). 

The releases of radioactive corrosion product species during 
controlled cooling down experiments have been found to be a 
constant for all nuclides analysed in the water of the in-pile loo 
IRENE. These releases have not been generally associated wii 
corresponding increases of the quantities of chemical solubles. The 
activities seemed to release mostly in a particulate or colloidal form. 
These findings have been checked through thermal shocks followed 
by recovery of deposited iron oxides labelled with Fe-59 in the out- 
of-pile pressurized water loop MAGGAN. 


33303 (INIS-mf—4181, pp 98-106) Nondestructive testing of 
WWER 440 circuit components from 08KH18N12T grade 
steel. Liska, A. (Vitkovicke Zelezarny Klementa Gottwalda, Ostrava 
(Czechoslovakia)). 1976. (In Czech). 

From Nondestructive testing; Visalaje, Czechoslovakia (15 
Nov 1976). 


The results are described of the ultrasonic testing of WWER 
440 , ey circuit pipes made from austenitic steels of the 
O8KH18N12T grade as specified by GOST 5632-61. The results 
show that a minimal flaw of 7 mm? may be detected using a straight 
probe and a 15 mm? flaw may be detected using an an probe 
provided the austenite grain size is of imally third degree as 
specified by GOST 5639-65. 


33304 (INIS-mf—4284) Conversion ratio and consumption of 
fissile material in PWR reactors. Tiba, C. (Sao Paulo Univ. (Brazil). 
Escola Politecnica). 1977. 84p. (In Portuguese). Dep. NTIS (US 
Sales Only), PC A05/MF AO1. 

Thesis. 

It has been shown that the uranium resources will be insuffi- 
cient for future projected demand. The many solutions to this 
problem are considered and, in particular, the effect of enrichment 
on the conversion ratio and hence total uranium comsumption is 
studied. The developed computacional method employs the one- 
group neutron diffusion theory. The model is verified by calculating 
typical burn-up, conversion ratio, U-235 comsumption and plutoni- 
um production values in PWR’s, and comparing results with those in 
the published literature. The associated costs of U and U-Pu fuel 
cycles are also studied for various enrichment values. 


33305 (NUREG/CR—0673) FRAP-S3: a computer code for 
steady state analysis of oxide fuel rods. Model assessment report. 
Coleman, D.R.; Laats, E.T.; Scofield, N.R. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Apr 1979. Contract EY-76-C-07- 
1570. 100p. (TREE—1352). Dep. NTIS, PC AOS/MF AO1. 

The predictive capabilities of the steady state Fuel Rod 
Analysis Program, FRAP-S3, are independently evaluated. The fuel 
behavior predicted by the FRAP-S3 code is compared with both 
experimental data for test rods and results of the FRAP-S2 code for 
commercial rods. The code is compared with a large amount of 
expeerimental data in order to quantitatively assess the accuracy of 
rod temperature, pressure, deformation, and corrosion models. The 
comparisons between FRAP-S3 and FRAP-S2 results are used to 
identify the effects of model changes between code versions. The 
statistical distribution of FRAP-S3 results is also established using 
response surface methodology. Conclusions are reached in regard to 
existing model capabilities and future development needs. 


33306 (ORNL/TM—6754) Calculated, two-dimensional dose 
rates from a PWR fuel assembly. Croff, A.G.; Hermann, O.W.; 
Alexander, C.W. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AOI. 

The report describes the physical characteristics of a PWR 
fuel assembly. A model of the assembly is then defined, and a two- 
dimensional gamma-ray shielding code is applied to the model to 
calculate the dose rate from a bare fuel assembly. The results of the 
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calculations are the dose rates from the assembly at points on the 
surface of the assembly, on spatial surfaces 1 m from a side and the 
end piece of the assembly, and on spatial surfaces 2 m from a side 
and the end piece of the assembly. Dose rates are calculated for as- 
generated mixed fission products and for a uniformly distributed 

Co spike. Factors are given to account for the effect’ of decay on 
the dose rates. 


33307 (RE-A—79-018) Pressurized water reactor lateral core 
response routine (Fuel Assembly Mechanical Response Code) 
FAMREC., Interim report. Grubb, R.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jan 1979. Contract EY-76-C-07-1570. 
177p. Dep. NTIS, PC A09/MF AO1. 

The nonlinear lateral mechanical response of pressurized 
water reactor fuel assemblies is defined by a computer code, Fuel 
Assembly Mechanical Response Code (FAMREC), which was gen- 
erated from a series of existing subcodes. A description, including 
some basic modeling assumptions, is presented for the class of 
problems which may be solved by the code. The various methods 
used for calculating fuel assembly impact forces and spacer grid 
crushing loads are outlined and a short discussion concerned with 
the overall convergence of the code is included. Results obtained 
from previous analyses using the code are considered and conclu- 
sions concerning the usefulness of these results are presented. 


33308 (TECHNICATOME-CONF—77-2) C.A.S. reactors. 
Martinot, G.; Lerouge, B. (Societe Technique pour l'Energie Atomi- 
que (Technicatome), Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Apr 1977. 10p. (In French). (CONF-7706164— 
1). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 1. international meeting on new sources of energy; 
Paris, France (13 Jun 1977). 

The ‘CAS’ (Chaudieres Avancees de Serie) are small pressur- 
ized water reactors developed under two versions: the CAS 2G (250 
MW‘(t)) is intended for steam production for merchant ship propul- 
sion; the CAS 3G (420 MW(t)) is intended for terrestrial applications 
(electric power for feeding low and medium power networks, indus- 
trial heat generation or domestic and tertiary heating). The CAS 
specifications fulfill some technical requirements (industrial or urban 
environment, limited dimensions) and economical requirements 
(standardization, conventional emergency). The so-called ‘CARA- 
MEL’ fuel is a cold, partitioned fuel, the control system is also 
special. The low water consumption required by such a system 
makes the site selection easy. 


33309 (VEIKI—15.97-021-2) Reactorhydraulic model a 
tions. Siklossy, P. (Villamosenergiaipari Kutato Intezet, Buda 
(Hungary)). Sep 1977. 40p. (In Hungarian). Library of the teatitete 
for Electrical Power Research, 1368 Budapest, P.O.B. 233, Hungary. 
Theoretical and experimental models were developed for the 
simulation of flow conditions in the lower mixing area of WWER 
type PWR reactors. Characteristics of operation with decreased 
number of cooling loops were analysed. The theoretical model 
describes the flow situation in lower mixing areas with different 
geometrical structures using potential theory. The water flow veloc- 
ity shapes at the input to active zone in different operational states 
were measured on a 1:8 izothermal reactormodel made from plexig- 
las. A computational algorithm was developed for assuming the 
temperature distribution at the input to active zone during reactor 
operation with different loop numbers and loop characteristics. 


33310 Volume reduction processes in light water reactor radwaste 
treatment. Ferrigno, D.P. (Gilbert/Commonwealth, Reading, PA). 
pp 307-321 of Management of low-level radioactive waste. Volume 
I. Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 

State-of-the-art process equipment available to further reduce 
the quantity of radioactive waste shipped from an existing commer- 
cial nuclear power plant to the low-level burial site is described. The 
economic aspects and technical feasibility of installing a volume 
reduction system at an existing light water reactor are discussed. 
Realistic waste quantities from a two-unit pressurized water reactor 
are used to calculate the transportation, burial and in-plant solidifica- 
tion costs over a twenty-year period, with ten percent interest and 
ten percent escalation. Operation, maintenance, and capital backfit 
modification costs are compared to the potential operating savings 
when installing volume reduction equipment. 


33311 Liquid radwaste management operational experience at 
Arkansas Nuclear One-Unit 1. Cook, R.M.; Young, L.D. (Arkansas 
Power and Light Co., Little Rock). pp 453-460 of Management of 
low-level radioactive waste. Volume I. Carter, M.W.; Moghissi, 
A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon Press (1979). 

A unique operational experience with liquid radwaste han- 
dling at Arkansas Nuclear One-Unit | is described. Several seeming- 
ly unrelated occurrences created a situation in which liquid radwaste 
volumes exceeded all reasonable expectations and precluded the 
processing of this waste by normal means (i.e., filtration and demin- 
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eralization). This incited an accelerated program to determine the 
most expedient, cost-effective, and feasible method of removing the 
waste. Those alternatives investigated included portable deminera- 
lizers, solidification, and liquid transport. The final resolution utilized 
liquid transport to remove the radwaste from the plant site. 


33312 Retrofitting Trojan Nuclear Plant's spent resin transfer 
. Pierce, R.E. (Portland General Electric Company, OR). Pp 
581-591 of Management of low-level radioactive waste. Volume 
Carter, M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; 
Pergamon Press (1979). 
The spent resin slurry transport system at the Trojan Nuclear 
Plant operated by Portland General Electric Company is one of the 
most advanced systems of its type in the nuclear industry today. The 
new system affords the plant's operators safe remote sonic indication 
for spent resin and cover water levels, manual remote dewatering 
and watering capability to establish desirable resin-to-water volumet- 
ric ratios, reliable non-mechanical resin agitation utilizing fixed 
spargers, and controllable process flow utilizing a variable speed 
recessed impeller pump. 


33313 Waste processing systems in a changing regulatory envi- 
ronment. Iacovino, J.M. Jr. (Westinghouse Electric Corp., Pitts- 


burgh, PA). pp 919-936 of Management of low-level radioactive 
oghissi, A.A.; Kahn, B. (eds.). 
). 


waste. Volume II. Carter, M.W.; 
Elmsford, NY; Pergamon Press (1979 

The purpose of this paper is twofold: (1) to trace the develop- 
ment and impact of regulations governing the release of radioactive 
materials on the design of PWR Waste Processing Systems and (2) to 
present and evaluate effluent release data from PWR’s operating 
during the 1970—76 period. 


33314 Complying with appendix I: an operating system for efflu- 
ent accounting and reporting. Hauf, M.F. (TERA Corp., Berkeley, 
CA); Kniazewycz, B.G.; Durham, L.; Kaupa, A. pp 937-954 of 
Management of low-level radioactive waste. Volume II. 

M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

An operating nuclear utility is faced with a large number of 
requirements for plant radiological effluent monitoring, evaluation, 
and reporting as defined by 1OCFR20, 10CFRS0, and various NRC 
Regulatory Guides. Additionally, increasing emphasis is being 
placed by the NRC (through its revised Radioactive effluent Stand- 
ard Technical Specifications) on real-time, in-plant predictive evalu- 
ations of the environmental impact of plant radioactive effluent 
releases (normal and abnormal) as they relate to the implementation 
of Appendix I requirements and of "Protection Action Guides” 
defined in station emergency plans. These requirements establish 
various administrative and reporting guidelines which place a large 
burden, from the standpoint of capability and access to information, 
upon the plant's health physics personnel. To provide Calvert Cliffs 
Nuclear Power Plant personnel with a means of monitoring and 
recording plant effluents as well as complying with Technical Speci- 
fications and Regulatory Guide Effluent reporting criteria, a series of 
computer programs were developed to improve plant operations and 
personnel efficiency and utilization. This system of programs, the 
“Effluent Accounting and Reporting System (EARS),” conforms to 
the data and format requirements of NRC Regulatory Guide 1.21 
and is currently operated on a timesharing basis. The system incor- 
porates features to be of assistance in accounting for both continuous 
and batch effluent releases as well as the analyses to be performed on 
a weekly, monthly and quarterly basis. The effluent accounting and 
reporting system is described. System capabilities are discussed with 
emphasis on operating plant requirements and the overall system 
impact on radiological accounting and reporting operations. 


33315 Measured liquid and airborne radioactive waste discharges 
at two nuclear power stations. Kahn, B. (Georgia Inst. of Tech., 
Atlanta); Blanchard, R.L.; Krieger, H.L.; Kolde, H.E. pp 983-1008 
of Management of low-level radioactive waste. Volume II. Carter, 
M.W.; Moghissi, A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 
Press (1979). 

Annual discharges of radionuclides observed during radiolog- 
ical surveillance studies at the Connecticut Yankee PWR and the 
Oyster Creek BWR nuclear power stations are reported. These 
studies were part of a six-year program at four stations undertaken 
by the U.S. EPA in cooperation with other Federal and State 
agencies and the station operators to obtain information for describ- 
ing generically the environmental impact of these discharges. Radio- 
nuclide concentrations were measured periodically in process water, 
in effluents at several discharge points and in environmental media. 
The studies were designed to add to the information derived from 
routine measurements by extending the lower limits of radionuclide 
detection and by including radionuclides and pathways that had 
been considered to be of minor radiological impact. The contribu- 
tions by various sources of radionuclides at the stations to the total 
discharges and the associated radiation doses are discussed. 
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33316 Photo techniques aid PWR tube sheet quality control. 
has, R.W. (Va Electr and Power Co, Richmond). Power Eng.; 82: 
No. 8, 52-53(Aug 1978). 

It is shown that U-tube degradation and plugging in PWR 
steam generators can be checked more efficiently by a specially 
designed photographic setup using Polaroid 100 black and white 
filmpacks without excessive exposure of personnel to the hostile 
environment. 


33317 Operating experience of Genkai nuclear power plant. ii, 
T.; Nishikawa, M. Energy Dev. Jpn.; 1: No. 1, 59-69(Jul 1978). 

The Genkai Nuclear Power Station Unit 1, owned by the 
Kyushi Electric Power Co. and the 8th lightwater reactor (LWR) in 
J commenced commercial operation on Oct. 15, 1975 and has 
achieved the longest (243 days) continued operating record of the 
LWR in Japan in the first cycle. After 14,350 MWD/t of average 
burn up was attained, the first annual inspection and refueling was 
performed satisfactorily as planned during the 86 days outage 
period--from Oct. 31, 1976 to Jan. 24, 1977. Now the unit is generat- 
ing full power of 559 MW. A summary of the —— experience 
of the unit from the commencement of operation is briefly described 
in this report. The experience gained at this station will ensure the 
reliability and safety of future nuclear power plants. 


33318 Control system for selectively inhibiting protection system 

functions in a research pressurized water reactor. Schwarz, W.F. 

yore of Energy, Idaho Off, Idaho Falls). JEEE Trans. Nucl. 
; NS: No. 1, 288-291(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A scaled-down research pressurized water reactor (PWR) 
which is equipped with redundant emergency core cooling (ECC) 
systems with typical automatic actuation is running a series of 
simulated primary pump rupture experiments. This facility requires 
that: a) only selected ECC pumps be actuated during experiments, 
while the other pumps are prevented from responding; b) the pumps 
which are selected can be pre-set to provide less than normal flow, 
and/or be delayed beyond their normal actuation time, and c) 
normal, full ECC flow from all pumps be automatically re-activated 
during experiments if necessary. A control system for meeting these 
requirements is described. 5 refs. 


33319 Construction costs and manpower performances for current 
US nuclear plants. Richardson, J.A. (Ebasco Services, Inc., New 
York (USA)). J. Inst. Nucl. Eng.; 19: No. 3, 71-83(1978). 

A detailed account is given of construction costs for material 
and manpower requirements for individual trade activities involved 
on an actual US eastern seaboard PWR power plant designed for 
resistance against aircraft impact. Comparative equipment quantities 
between typical sites are given for placement of reinforcing steel, 
framework, structural steel, concrete and excavation and backfill. 
Facts are presented for installation of mechanical and electrical 
equipment such as piping, valves, cable and conduit. In addition 
attention is given to specific high cost structural design requirements 
and current total plant costs for 1100 MWe, the standardized PWR. 


33320 Application of the IAEA nuclear materials safeguards to 
WWER type power reactors. Vajda, S. (Paksi Atomeroemue Vallalat, 
Paks (Hungary)). Energ. Atomtech.; 31: No. 4, 176-180(1978). (In 
Hungarian). 

The steady growth of the number of power reactors has 
brought about the necessity of developing a nuclear fuel safeguard- 
ing system. A detailed proposal for safeguards and supervision 
system based upon an analysis of the core of WWER type reactors 
well known in Comecon countries is described. It is basically similar 
to the fuel safeguarding system developed by IAEA. The activities 
of the IAEA inspector, the way, time and methods of the supervi- 
sion procedure are given. 


33321 Cause of failure of a fuel rod of Unit 1 in the Mihama 
Power Station of the Kansai Electric Power Company, Inc. Genshir- 
yoku Iinkai Geppo; 22: No. 8, 88-92(Dec 1977). (In Japanese). 

Cause of the failure of a fuel rod in the Mihama Unit 1 (PWR 
plant) in 1973 has been investigated through plant inspection, labora- 
tory test, etc. The conclusions are as follows: (1) due to hydraulic 
force from baffle plate gap, the fuel rod vibrated and hit the baffle 
plate and other fuel rods repeatedly, thus its breakage resulted; (2) 
there was not melting of both its cladding and fuel pellets; and (3) 
such failure will not be caused in PWR plants hereafter by adjust- 
ment of the gap. 


33322 Borssele PWR noise: measurements, analysis and interpre- 
tation. Dragt, J.B.; Tuerkcan, E. (Stichting Energieonderzoek Cen- 
trum Nederland, Petten). pp 293-307 of Reactor noise - SMORN II. 
Williams, M.M.R. (Queen Mary Coll., London (UK). Dept. of 
yon Engineering) (ed.). Oxford, England; Pergamon Press Ltd. 
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From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

In the Borssele reactor (a 450 MWe PWR) reactor noise 
measurements have been performed during four fuel cycles. Mea- 
surements were made with a set of ex-core neutron detectors, on one 
occasion an in-core displacement transducer, and with primary cool- 
ant pressure sensors. Digital analysis was applied, where the most 
powerful tool was the computer programme FAST, which com- 
putes auto and cross power spectra for all combinations from a set of 
many simultaneously recorded signals. Analyses of ae Gales 
show a reactivity noise peak at 9.2 Hz, core barrel motion at 
about 12 and 15 Hz, a damped oscillation at about 2 Hz. Results are 
given for begin and end of each fuel cycle. Also, an alternative way 
of analyzing and interpreting noise spectra, namely attempts to 
decompose the neutronic power spectra into physical components, is 
described which was the information present in the CPSD’s of all 
detector combinations. The components are characterised by their 
detector position dependency. Results show excellent separation into 
reactivity and core motion components with possibilities to separate 
overlapping peaks. 


33323 Neutron noise monitoring of pressurized water reactor 
internal vibrations. Mayo, C.W.; Currie, R.L. (Babcock and Wilcox 
Co., Lynchburg, Va. (USA)). pp 363-368 of Reactor noise - SMORN 
Il. Willi M.M.R. (Queen Coll., London (UK). Dept. of 
ion Engineering) (ed.). Oxford, England; Pergamon Press Ltd. 


From S 
USA (19 Sep 1 
Analytical and experimental results have shown that the 
neutron noise si are typically the sum of a number of different 
noise sources. These can have significant interactions due to struc- 
tural coupling and summation effects in the sensor. Analytical tech- 
niques have been developed to identify major neutron sources and to 
te and account for some of the noise source coupling effects. 
is work has demonstrated the use of various noise source models 
in neutron noise monitoring applications. Methods of identifying and 
separating the noise sources have been used to relate changes in the 
measured spectra to particular noise source properties. The noise 
source models can then be used to relate noise source properties to 
physical properties of the system. 


33324 Monitoring of core support barrel motion in PWRs using 
ex-core detectors. Robinson, J.C. (Technology for ee Corp., 
Knoxville, Tenn. (USA)); Hardy, J.W.; Shamblin, G.R.; Wolff, cL. 

369-378 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 

Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford, England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Core Support Barrel (CSB) motion was quantified in a PWR 
using the following statistical descriptors; cross and auto power 
spectral density, coherence, and amplitude probability density. A 
scale factor was calculated for quantifying the CSB motion. It was 
found necessary to employ two-dimensional geometry complexity 
for the calculations of the scale factor. The statistical descriptors for 
quantifying CSB motion had to be obtained from bandlimited sig- 
nals. The frequency range used for band-limiting was determined 
from the phase and the coherence between diametrically opposite 
excore power range monitors. 


33325 Analysis of changes with operating time in the Calvert 
Cliffs Unit 1. Steelman, J.P. (Baltimore Gas and Electric Co., Md. 
(USA)); Lubin, B.T. pp 379-391 of Reactor noise - SMORN II. 
Williams, M.M.R. (Queen Mary Coll., London (UK). Dept. of 
iT Engineering) (ed.). Oxford, England; Pergamon Press Ltd. 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

Results are presented of a detailed frequency band analysis of 
neutron noise data obtained from Calvert Cliffs, Unit 1 over a ten 
month operating period. These data cover 34% of the first fuel cycle 
burnup, including End of Cycle (EOC) data. Beginning of Cycle 
(BOC) data for fuel cycle 2 is also presented. First fuel cycle data 
show an increase with operating time of % noise RMS in the 
frequency range below 6 Hz whereas over the same time period only 
minor increases occurred in the 6 to 10 Hz range which encom- 
passed CBS motion. EOC/BOC data are seen to decrease in ampli- 
pes between the end of one fuel cycle and the start of the next fuel 
cycle. 


33326 Neutron noise sources in PWR’s. Thie, J.A. pp 283-292 of 
Reactor noise - SMORN II. Williams, M.M.R. (Queen Mary Coll., 
London (UK). Dept. of Nuclear Engineering) (ed.). Oxford, Eng- 
land; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 


m_ meeting on reactor noise; Gatlinburg, TN, 
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Neutron and other noise variables have been well-studied in 
PWR’'s. Experimental and theoretical understandings achieved to 
date have given powerful surveillance tools. It is the alg here to 
examine selected topics in this technology for achieving further 
insights and hopefully more application tools. The many casual 
sources of in-core and ex-vessel neutron detector sources are listed, 
under the headings: mechanical, thermal, hydraulic and neutronic. 
Essentially all have been experimentally verified and many such as 
mechanical types have some form of quantitative understanding. 
Additional aspects of mechanical motion monitoring are discussed 
below. Also the somewhat neglected temperature-induced fluctu- 
ations are treated here in the hope of stimulating more interest in 
surveillance via these noise sources. 


33327 Improved PWR-neutron noise interpretation based on de- 
tailed vibration analysis. Wach, D.; Sunder, R. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Garching (Germany, F.R.)). pp 
309-322 of Reactor noise - SMORN II. Williams, M.M.R. (Queen 
Mary Coll., London (UK). Dept. of Nuclear Engineering) (ed.). 
Oxford, England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

In the frame of extensive work for the development of 
incipient failure detection methods, neutron noise signals in PWRs of 
different designs have been investigated using correlation techniques 
and interpreted by means of theoretical and experimental analysis of 
the vibrational behaviour of reactor internals. As driving forces of 
the dominant neutron noise sources have been identified: core barrel 
beam mode vibrations, shell mode vibrations of cylindrical compo- 
nents and fuel assembly beam mode vibrations. Variations in the long 
term behaviour of the ex-vessel neutron noise spectra are shown and 
related to changes in the mechanical properties of fuel assemblies. 


33328 Mixed oxide PWR fuel assembly design at B and W. 
Uotinen, V.O.; Killgore, M.R.; Schwenk, G.A.; Toops, E.C. (Bab- 
cock and Wilcox Co., Lynchburg, VA). pp IV.6.1-IV.6.18 of Pro- 
ceedings of the topical meeting on the plutonium fuel cycle. La 
Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

The neutronic design of mixed oxide fuel assemblies for use in 
Pressurized Water Reactors is discussed. Experimental results are 
presented for fuel configurations resembling the B and W and Mark 
B assembly. It is demonstrated that power peaking, power sharing, 
control rod worth, burnup, and actinide isotope buildup can be 
calculatd with an accuracy essentially the same as that typically 
achievable for uranium assemblies. It is concluded that mixed oxide 
assemblies can be designed and loaded in such a way that all the 
pertinent design criteria for uranium cores can be satisfied. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 33289, 33575, 33577, 34183, 
34202, 34278, 34286 


33329 (AED-Conf—77-498-082) Technical description of other 
types of reactors. Vollmer, H. (Hochtemperatur-Reaktorbau 
G.m.b.H., Mannheim (Germany, F.R.)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 2lp. (CONF-7709147— 
49). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The paper reviews the development of reactor systems other 
than LWR, i. e. gas cooled reactors, heavy water reactors and fast 
breeders. The specific features of these reactors are discussed. Tech- 
nical details on plant design of the various systems will be given as 
well as the present status-of-the-art. 


33330 (AED-Conf—77-498-087) Fuel cycles of D.O-, fast breed- 
er and high temperature reactors. Zech, H.J. (Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Abt. fuer Angewandte Systemana- 
lyse). (International Atomic Energy Agency, Vienna (Austria)). 
1977. 28p. (CONF-7709147—50). Dep. IS (US Sales Only), PC 
A03/MF AOl1. 

From Meeting on construction and qetes management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Heavy water reactors (e.g. CANDU, MZFR) show marked 
differences in fuelling compared to the common LWR-types. So do 
HTGR and FBR. This lecture summarizes the main features of these 
differences, and discusses their consequences. The emphasis is on 
heavy water reactors for power production. This survey is intended 
to convey general background information on fuelling, to recollect 
Pate of previous courses, and to indicate new developments in 
this field. 
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33331 (BNL-NUREG—25332) High cycle fatigue of Type 422 
stainless steel. Soo, P.; Chow, J.G.Y.; Sabatini, R.L. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
13p. (CONF-781144—12). Dep. NTIS, PC A02/MF A011. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

Portions of document are illegible. 

High cycle fatigue testing has been carried out on Type 422 
stainless steel to determine the performance of cyclically stressed 
disks and blades in the main and auxiliary HTGR helium circulators. 
Tests were performed at 316, 482, and 1'538°C (600, 900, and 1000°F) 
in air for the fully reversible and mean load conditions. Goodman's 
analysis is shown to be valid in predicting failure at 316°C (600°F), 
marginally valid at 482°C (900°F), and probably invalid at 538°C 
(1000°F). Metallographic analyses were conducted to characterize 
the nature of failure for the temperatures and loading conditions 
investigated. 


33332 (CEA-CONF—3950) Description, output and develop- 
ment prospects of a 750°C helium direct cycle nuclear power plant 
with a single turbomachinery and intermediate cooling. Tilliette, Z.P.; 
Pierre, B.; Jude, P.; Chaboseau, J. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes Mecani- 
qu es et Thermiques). 1977. 40p. (CONF-770317—5). Dep. NTIS (US 
ales Only), PC A03/MF AOI. 

From 22. ASME international turbine conference; Philadel- 
phia, PA, USA (27 Mar 1977). 

The concept of a helium cycle nuclear power plant with a 
single turbomachinery located outside the P.C.R.V. 
concrete reactor veal) in a leaktight basement is studied. 
Main features of the system are pointed out, as are the favourable 
aspects it offers for a satisfactory design of the plant, a high safety 
level, a good efficiency for electricity generation associated with a 
dry cooling tower and heat recovery in good conditions for heating 
or industrial purposes. Above all, the high technological credibility 
due to the temperature of 750°C is worth being emphasized. A 
750°C/800 MW(e) power plant (2000 MW(t)) with one intercooling 
is presented as an example of a possible first generation of gas turbine 
HTGR. Development prospects for higher power levels, 1000/1200 
MWe, are also investigated, at first with one but also with two 
intermediate coolings, taking into consideration the somewhat higher 
helium temperature. The net plant efficiencies, for electricity genera- 
tion only, range from 40 to 45%. 


33333 (GA-A—13944) Postirradiation examination and evalua- 
tion of Peach Bottom fuel test elements FTE-14 and FTE-15. Holz- 
graf, J.F.; McCord, F.; Miller, C.M.; Norman, B.L.; Saurwein, J.J.; 
Wallroth, C.F. (General Atomic Co., San Diego, CA (USA)). Feb 
1979. Contract EY-76-C-03-0167-065. 419p. Dep. NTIS, PC A18/ 
MF AOl1. 

Peach Bottom fuel test elements FTE-14 and FTE-15 were 
companion nonaccelerated tests of fuel rods and fuel particles repre- 
sentative of the Large High-Temperature Gas-Cooled Reactor 
(LHTGR). The purpose of the tests was to broaden the data base of 
H-327 graphite and various fuel types; specifically, UOz, UC2, weak 
acid resin UC/sub x//O/sub y/, and several fertile fuel Bg were 
tested. The irradiation reached peak fuel temperatures of 1600°C 
volume- and eo temperatures of 1300°C, and fast fluence 
exposures up to 2 x 10 > 29 fJ)/sub HTGR/. Experimen- 
tal results were felia Kin : with predictions based on accelerated 
irradiation tests, postirradiation heating, and other Peach Bottom test 
elements to validate HTGR design codes. The nuclear design predic- 
tions were modified by measurements which allowed the veri 
of thermal design calculations and thermocouple readings. 


33334 (GA-A—15171) PCRV structural response verification. 
Cheung, K.C. (General Atomic Co., San Diego, CA (USA)). Feb 
1979, Contract EY-76-C-03-0167-065. 151p. Dep. NTIS, PC A08/ 
MF AOl. 

Tendon loads, strain, and deflection data are analyzed for the 
purpose of validating structural analysis computer codes by compari- 
son of observed vessel behavior with predicted PCRV structural 
response at Fort St. Vrain. On the basis of test data obtained d a. 
reactor rise to 70% power, the following observations on the o 
structural response of the PCRV are made: the structural response of 
the vessel to pressure changes is essentially linear; the consistency 
exhibited in the concrete strain and deflection data obtained from the 
initial proof pressure and start-up tests indicates that no significant 
change in the PCRV structural stiffness has occurred during this 
period; the long-term tendon loads have been conservatively estimat- 
ed in the PCRV design; and good correlations between analytical 
results and measured data verify the adequacy of the two-dimension- 
al creep analysis code used to predict the time-dependent structural 
response of the FSV PCRV. 


33335 (GA-A—15202) Influence of ZrC and SiC additives on the 
thermal migration of BISO-coated (Th,U)O2 kernels. Stevens, D.W.; 
Sterling, S.A. (General Atomic Co., San Diego, CA (USA)). Feb 
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poy Contract EY-76-C-03-0167-065. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Thermal migration data are reported on BISO-coated 
(Th,U)O, at 1500 and 1700°C, using samples previously irradiated to 
a burnup of 5.5 to 6.8% FIMA and to a fast fluence of 4 to 5 x 107" 
n/cm2 It is shown that the addition of SiC to the kernel reduces the 
kernel migration coefficient (KMC) by about one order of magni- 
tude at 1500°C, and that the addition of ZrC to the buffer reduces 
KMC by about two orders of magnitude both at 1500 and 1700°C. 
ZrC added to the kernel and SiC added to the BISO coating are 
shown to have a less significant effect on KMC. 


33336 (GA-A—15269) Weld performance in high-temperature 
gas-cooled reactors. Holko, K.H. (General Atomic Co., San Diego, 
CA (USA)). Feb 1979. Contract EY-76-C-03-0167-065. 15p. ( - 
790426—1). Dep. NTIS, PC A02/MF AO1. 

From International conference on welding and fabrication in 
the nuclear industry; London, UK (2 Apr 1979). 

Design rules used for weldments in high-temperature gas- 
cooled reactor (HTGR) heat exchangers are described. Design and 
fabrication of an HTGR steam generator module are described with 
two specific weldments discussed in detail. Welding development 
efforts are described, and future weldment property needs identified. 


33337 (JAERI-M—7415) Studies on design principles and crite- 
ria of fuels and graphites for experimental multi-purpose very high 
temperature reactor. Arai, T.; Sato, S.; Tani, Y. (Japan Atomic 
rat Research Inst., Tokyo). Dec 1977. 124p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A07/MF AOI. 

Design principles and criteria of fuels and graphites have been 
studied to determine the main design parameters of a reference core 
MARK-III of the Experimental Multi-purpose Very High Tempera- 
ture Reactor. The present status of research and development for 
HTGR fuels and graphites is reviewed from a standpoint of their 
integrity and safety aspects, and is compared to the specific design 
requirements for the VHTR fuels and graphites. Consequently, 
reasonable materials specifications, safety criteria and design analysis 
methods are presented for coated fuel particle, fuel compact, graph- 
ite sleeve, core support graphite and neutron absorber material. 
These design principles and criteria will be refined by further 
experimental investigations. 


33338 (Juel—1496) Development and testing of a laser-system for 
determination of the fission product - release and -distribution of 
coated particles. Max, A. (Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung; Technische Hochs- 
chule Aachen (Germany, F.R.)). Mar 1978. 94p. (In German). Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

Thesis. 

This report presents the development and the use of a laser 
system that when used in conjunction with the B- and y- spectrom- 
etry, is suitable not only for determination of fission product-concen- 
trations and their local distribution inside the coated particles but 
also for determination of release of solid fission products out of 
particles with defined defects in the coating. The investigation of the 
release behaviour of particles with laser-induced defects gives the 
first direct proof for the reduced Cs-release of damaged particles 
with kernel additions which are capable to ‘getter’ fission products 
by comparison with those without kernel additions. The use of the 
laser to determine the distribution of fission products inside the 
particles partly completes the methodically caused information gaps 
in the fission product-transport data established with other detection 
techniques. 


33339 (ORNL—5428) Operation and postirradiation examina- 
tion of ORR capsule OF-2: accelerated testing of HTGR fuel. Tiegs, 
T.N.; Thoms, K.R. (Oak Ridge National Lab., TN (USA)). Mar 
ky Contract W-7405-ENG-26. 128p. Dep. NTIS, PC A07/MF 
AOl. 


Irradiation capsule OF-2 was a test of High-Temperature 
Gas-Cooled Reactor fuel types under accelerated irradiation condi- 
tions in the Oak Ridge Research Reactor. The results showed good 
irradiation performance of Triso-coated weak-acid-resin fissile parti- 
cles and Biso-coated fertile particles. These particles had been coated 
by a fritted gas distributor in the 0.13-m-diam furnace. Fast-neutron 
damage (E > 0.18 MeV) and matrix-particle interaction caused the 
outer pyrocarbon coating on the Triso-coated particles to fail. Such 
failure depended on the optical anisotropy, density, and open poros- 
ity of the outer pyrocarbon coating, as well as on the coke yield of 
the matrix. Irradiation of specimens with values outside prescribed 
limits for these properties increased the failure rate of their outer 
pyrocarbon coating. Good irradiation performance was observed for 
—— particles with conversions in the range from 15 to 

Jo . 


33340 (UTNL-R—0046, pp 12-17) Heat transfer and fluid dyna- 
tical problems of high temperature reactors. Akino, N. (Japan 
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Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). Jun 1977. (In Japanese). 

From Meeting on heat and structures in nuclear engineering, 
and symposium on numerical analysis of transport and diffusion 
phenomena in nuclear engineering; Tokai, Ibaraki, Japan (16 Mar 
1977). 


The problems of high temperature gas heat transfer and fluid 
dynamics in the core of a very high temperature gas cooled reactor 
(VHTR) are generally discussed. Both block type and pebble bed 
type fuel elements are considered. As for the pebble bed reactor, the 
experiences at AVR and the results of recent development are 
explained and the future problems are discussed. As for the block 
type fuel elements, discussions are made from the view point of high 
temperature heat transfer technology. Many problems are discussed 
in connection with the following three features of gas a coolant: (1) 
increase of viscosity due to heating; (2) low thermal conductivity; (3) 
thermal expansion. The instability of the laminar flow and the effects 
of the change of physical constants, transition to laminar flow, and 
the heat transfer and fluid dynamics of transition region are the main 
subjects of discussions. 


33341 Investigation into hydrogen peroxide batching in conden- 
sate of single-circuit unit of the Beloyarsk atomic power station. 
Margulova, T.Kh.; Shchapov, G.A.; Gruzdev, N.I ; Dik, V.P.; 
Kotenkov, V.N.; Tyapkov, V.F.; Boguslavskii, V.B. (Moskovskij 
Ehnergeticheskij Inst. (USSR); Vsesoyuznyj Nauchno- 
Issledovatel’skij Teplotekhnicheskij Inst., Moscow (USSR)). Te- 
ploenergetika (Moscow); No. 10, 76-77(Oct 1977). (In Russian). 

The study of hydrogen peroxide dosing in condensal of one- 
loop energy block of the Beloyarsk NPP has shown that water and 
saturated vapour quality has improved. As a result of corrosion 
testing of the samples from steel 20, it has been shown that corrosion 
stability increases considerably upon dosing hydrogen peroxide in 
condensal due to the formation of a strong protective oxide film. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 32514, 33329, 33330, 33449, 
33450, 33451, 33497, 34253 


33342 (AECL—5718) Responses of platinum, vanadium and 
cobalt self-powered flux detectors near simulated booster rods in a 
ZED-2 mockup of a Bruce reactor core. French, P.M.; Shields, R.B.; 
Kroon, J.C. (Atomic Energy of Canada Ltd., Chalk River, Ontario. 
Chalk River Nuclear Labs.). Feb 1978. 33p. Dep. NTIS (US Sales 
Only), PC A03/MF AO}. 

The static responses of Pt, V and Co self-powered detectors 
have been compared with copper-foil neutron activation profiles in 
reference and perturbed Bruce reactor core mockups assembled in 
the ZED-2 test reactor at Chalk River Nuclear Laboratories. The 
results indicate that the normalized response of each self-powered 
detector is an accurate measure of the thermal-neutron flux at 
locations greater than one lattice pitch from either a booster rod or 
the core boundary. They indicate that, in the Bruce booster/detector 
configuration, the normalized static Pt response overestimates the 
neutron flux by less than 3.5% upon full booster-rod insertion. 


33343 (AECL—5997) Development of an automated system for 

CANDU secondary coolant circuit chemistry control. Program sum- 

mary and conclusions. Dean, J.R.; Stewart, R.B. (Atomic Energy of 

Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear Research Es- 

ee Apr 1978. 25p. Dep. NTIS (US Sales Only), PC A03/ 
AOl. 

This report is a summary of work done to develop a means 
for automated control of the secondary coolant chemistry of 
CANDU 600 MW(e) power reactors using on-line analyzers and a 
minicomputer. The development work was carried out in coopera- 
tion with Saskatchewan Power Corporation at Estevan. Results and 
conclusions of the program are included, as are recommendations for 
a prototype installation in a domestic CANDU 600 MW steam 
generator. 


33344 (AECL—6093) Inertial analysis of hydrodynamic oscilla- 
tions in the Gentilly-1 steam mains. Moeck, E.O.; Wong, P.Y. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). May 1978. 71p. Dep. NTIS (US Sales Only), PC 
A05/MF AO1. 

It has been proposed that the Gentilly-1 (G-1) Generating 
Station be modified to supply process steam to the La Prade Heavy 
Water Plant (LHWP), but that the generating capability of the 
station be retained, varying from house load (approxmately 17 
MW¢e) to the design value (250 MW(e), depending on the steam 
requirement of the heavy-water plant. To achieve this versatility, 
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four reboilers would be connected to the existing steam-mains 
system, and a new pressure controller would be required. An inertial 
analysis of the hydrodynamic behaviour of both the existing and 
roposed G-1 steam-mains networks is described. In general, the 
f ydrodynamic behaviour of the proposed steam-mains network 
would be about the same as that of the existing network, during 
disturbances of low frequency (< 1 Hz), at nominal operating 
conditions. 


33345 (AECL—6171) Response characteristics of self-powered 
flux detectors in CANDU reactors. Allan, C.J. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
May 1978. 13p. (CONF-780469—2). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From IAEA symposium on nuclear power plant control and 
instrumentation; Cannes, France (24 Apr 1978). 

As part of the development of a new flux-detector assembly 
for future CANDU reactors, the sensitivities of a variety of vanadi- 
um, cobalt and platinum self-powered detectors have been deter- 
mined in a simulated CANDU core installed in the ZED-2 test 
reactor at CRNL. While the vanadium and cobalt detectors had 
solid emitters, the platinum detectors were of two types, having 
either solid platinum emitters, or emitters consisting of a platinum 
sheath over an Inconel core. Almost all of the signal from the cobalt 
and vanadium detectors is due to neutron events in the emitters. For 
these detectors the total sensitivities per unit length were measured. 
For the platinum detectors, reactor -rays and neutrons both con- 
tribute appreciably to the output signal, and in addition to the total 
sensitivity, the individual neutron and y-ray sensitivities for these 
detectors were detected. It was found that the detector sensitivities 
depend primarily on emitter diameter and that the observed vari- 
ations can be fitted by means of power laws. 


33346 (AECL—6173) Nuclear power in Canada: status and pros- 
pects. Hatcher, S.R. (Atomic Energy of Canada Ltd., Ottawa, On- 
tario). May 1978. 30p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The CANDU-PHW reactor is proven as a reliable and eco- 
nomic reactor for large-scale nuclear generating stations. — 
Canadian manufacturing capability is well established for design, 
manufacture, construction and operation of this pressure-tube reac- 
tor with its once-through fuel cycle. Retrievable storage of irradiat- 
ed natural uranium fuel is safe, reliable and economic; a major 
research and development program is underway on the technology 
for immobilizing and disposing of either irradiated fuel or separated 
radioactive waste with emphasis on emplacement deep in stable 
geologic strata. The high neutron efficiency of CANDU keeps open 
options for more efficient fuel cycles, such as the thorium cycle; the 
existing CANDU concept could be used as a near breeder without 
the need for a major reactor development program. 


33347 (AECL—6174) Analysis of flux at nuclear fuel 
bundle ends using PEAKAN. Roshd, M.H.M.; Chow, H.C. (Atomic 
Energy of Canada Ltd., Sheridan Park, Ontario. Power Projects). 
Apr 1978. 30p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

PEAKAN, a two-dimensional code in R-Z geometry based 
on solving the integral transport equation with pre-calculated colli- 
sion probabilities, has been developed and tested. The limitations of 
the conventional collision probability method have been overcome 
by the “block method”, which made possible a large increase in the 
size of problems to be solved as well as a significant reduction in 
computation time. PEAKAN has been used to analyze several 
experiments done in the ZED-2 reactor to measure flux peaking at 
the end of CANDU fuel bundles in contact either with other bundles 
or with water only. The peaking factors in this study ranged from 
1.14 to 1.9, and the agreement between calculations and measure- 
ments was within experimental errors. This shows that this code can 
be used as a tool for fuel design purposes and for the calculation of 
flux peaking in all cases where the R-Z geometry is applicable. 


33348 (AECL—6211) Development of nuclear quality high pres- 
sure valve bellows in Janzen, P.; Astill, C.J. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Jun 1978. 16p. (CONF-7806125—3). Dep. NTIS (US Sales Only), 
PC A02/MF AOl. 

From 1978 annual conference of the Canadian Nuclear Asso- 
ciation; Ottawa, Canada (11 Jun 1978). 

Concurrent with the decision to use bellows stem sealed 
nuclear valves where feasible in commercial-scale CANDU plants, 
AECL undertook to develop an indigenous high pressure valve 
bellows technology. This program included developing the capabili- 
ty to fabricate improved high pressure valve bellows in conjunction 
with a Canadian manufacturer. The evolution of a two-stage bellows 
fabrication process is described which involves: (1) manufacture of 
discrete lengths of precision thin wall telescoping tubes - from 
preparation of strip blanks through edge grinding and edge forming 
to longitudinal welding; (2) ane Siew from tube assemblies 
using a novel combination of mechanical inward forming followed 
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by hydraulic outward forming. Bellows of Inconel 600 and Inconel 

625 have been manufactured and evaluated. Test results indicate 

— to improved performance over alternative high quality 
lows. 


33349 (AECL—6218) Outline of the Canadian R and D program 
on the behavior of CANDU fuel bundles in transients. Segel, A.W.L. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. River 
bere Labs). Jul 1978. 5p. Dep. NTIS (US Sales Only), PC A02/ 


MF A 

The R and D program to develop predictive models to 
describe the behavior and to define the performance of CANDU fuel 
bundies in transients is organized so as to study the separate defor- 
mation mechanisms, superimpose their effects through modelling and 
then verify the models with multi-effects tests. Most of the experi- 
mental program, particularly tests involving the effect of gravity, is 
being done in the laboratories with an electric element that closely 
simulates real fuel. There is no commitment to in-reactor tests of 
horizontal bundles in transient conditions, but appropriate facilities 
are being designed. 


(AED-Conf—77-498-030) Technical description of the 
CANDU nuclear power system. Husseini, S.D. (Pakistan Atomic 
Energy Commission, Islamabad). (Zentralstelle fuer Atomkernener- 
ie-Dokumentation (ZAED), Eggenstein-Leopoldshafen a: 
.R.)). 1977. 13p. (CONF-7709147—70). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 
From econ Sey ns 7% ion management of 
a nuclear power plant; Karlsruhe, F y G Sep avt7). 
The lecture consists of: 1.) KANUPP —— 
Containment- Reactor feng bok Moderator Helium System. 
2.) Operating ex; t Performances (as applicable to 
Kanupp) - Major failures of primary system - Performance of prima- 
ry circulating pumps. - Heavy Water Leakage Control. - Radiation 
Dose Control - Inadvertant Operations. 


33351 (AED-Conf—77-498-066) experience of reac- 
tors including those in developing countries. Prasad, Y.S.R. (Depart- 
ment of Atomic Energy, Kota (India)). (Zentralstelle fuer Atomker- 
nenergie-Dokumentation (ZAED), Eggenstein-Leopoldshafen (Ger- 
many, F.R.)). 1977. 13p. (CONF-7709147—73). . NTIS (US 
Sales Only), PC A02/MF AO1. 

From Meeting on construction and operation "GS Sp 197) of 
a nuclear power = bow Karlsruhe, F.R. y. toner (5 Sep 

Highlights of operation between November 30, 1972 
synchronisation) and July, 1977 are discussed. Performance of Ane 
ar systems and equipment is analysed and the modifications carried 
out to improve the availability of the station are presented. Perform- 
ance of conventional systems and problems on turbine 
were highlighted. The importance of heavy water management to 
reduce heavy water losses and the performance of on-power fuelling 
machines are described. The initial problems with the grid and 
improvements, efforts to indigenise the spares, the manrem consump- 
tion for the last four years of operation are also discussed. 


33352 Fabrication of large (Th,U)O. Matthews, 
R.B.; Swanson, M.L. (Whiteshell Nuclear Research Establishment, 
Pinawa, Manitoba). Am. Ceram. Soc. Bull.; 58: No. 2, 223-221(Feb 
1979). 

A sol-gel process was modified to allow fabrication of coarse 
microspheres for ternary sphere-pac fuel. The key to formation of 
large spheres is viscosity control. Allowable limits of variables that 
affect the viscosity of thoria-uranium sols were established. Nearly 
perfect spheres are required to optimize packing efficiency, and the 
spheroidicity and size of the drop formed depend on interfacial 
tension. A method for increasing interfacial tension, permitting the 
formation of large (Th,U)O2 microspheres, was developed. 
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REFER ALSO TO CITATION(S) 33289, 33329, 33330, 33388, 
33455, 33496, 33503, 33526, 33563, 33564, 33568, 33571, 33574, 
33578, 33579, 33580, 33594, 33598, 33601, 33605, 33609, 34146, 
34148, 34164, 34183, 34187, 34195, 34241, 34277 


33353 (ANL-CT—79-4) Thermal-hydraulics design guide for an 
Advanced Design Thermal Mixer (including development/testing de- 
tails), Kasza, K.E.; Bobis, J.P. (Argonne National Lab., IL (USA)). 
Oct 1978. Contract W-31-109-ENG-38. 88p. AT. 

An Advanced Design Thermal Mixer concept has been devel- 
oped and performance tested. The mixer combines two fluid streams 
by utilizing a coaxial perforated pipe insert which allows flow from 
an outer annular region to jet radially into an inner pipe through a 
large number of holes and combine with the second stream. Detailed 
mixer performance information (both experimental and analytical) 
has been generated on temperature fluctuation peak-to-peak ampli- 
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tude, associated temperature fluctuation frequency, and pressure 
changes. The dependence of the preceding measures of mixer per- 
formance on thermal-hydraulic conditions and mixer geometry has 
been delineated. The peak-to-peak temperature fluctuation ampli- 
tudes (AT/sub FLUCT/) occurring at the mixer primary pressure 
boundary pipe possess a maximum which is a function of geometry 
and thermal-hydraulic conditions. A general correlation in terms of 
three basic mixing mechanisms has been developed which relates 
AT/sub FLUCT/ to all pertinent parameters. The mixer concept is 
shown to be capable of achieving rapid thermal mixing for which 
AT/sub FLUCT/ is less than 20% of the inlet-leg two stream 
temperature difference. In contrast conventional pipe tee mixers 
previously tested readily experienced AT/sub FLUCT/ of order 
90% of the inlet-leg temperature difference. The low level of AT/ 
sub FLUCT/ achievable in the subject mixer design qualifies it as 
thermal-fatigue free mixer from LMFRB service. 


33354 (EPRI-NP—883(Vol.4)) Large pool LMFBR 
Volume 4. Balance of plant. Final report. (Stone and Webster Eat: 4 
neering Corp., Boston, MA (USA) Au Aug 1978. 260p. Dep. 

PC Al2/MF AOl1. 

The primary objective of the balance-of-plant technical effort 
during Phase A Extension was to perform design work for a 1000 
MWe (gross) pool type LMFBR to obtain an integrated plant design 
with emphasis of pool related structures and systems that differ from 
a loop type LMFBR or are of special concern. This report describes 
the general arrangement of major structures and equipment that are 
supported on a common foundation mat and the containment auxil- 
iary systems that are unique or essential for the pool concept. 
Installation of major pool components during construction and con- 
tainment design features that permit removal of major pool-related 
equipment are also described. 


33355 (ESG-DOE— 13268) Research and development needs to 
develop design tools for prediction of creep instability of flexible 
piping joints. (Rockwell International Corp., Canoga Park, CA 
(USA)). 15 Feb 1979. Contract EY-76-C-03-0824-019. 90p. AT. 

A study was undertaken to define and plan a research pro- 
gram to develop design tools for the prediction of flexible piping 
joint (bellows) instability when operating in the creep regime. Cur- 
rently, bellows instability is predicted by classical elastic beam 
column theory. This theory has sufficed for many years for the 
design of expansion joints for non-nuclear applications, however, 
such theory is not completely adequate for minimum risk design of 
expansion joints for 40 years service at elevated temperature. Design 
criteria that address instability with inelastic (creep or plastic) mate- 
rial behavior are necessary. 


33356 (FRA-TM—117) Monte Carlo computation of directional 
diffusion coefficients. Gelbard, E.M.; Pego, R. (Argonne National 
Lab., IL (USA)). 10 Jan 1979. Contract W-31-109-ENG-38. 13p. 
(CONF-790402—3). Dep. NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

In earlier work the net leakage from lattice cells was comput- 
ed, from first principles, by Monte Carlo. On the other hand, this 
leakage was divided into axial and radial components by an ad hoc 
prescription. It has recently been found that this prescription leads, 
in some cases, to anomalous results. A more rigorous computation of 
leakage components is formulated. Calculations using the proposed 
method have been carried out for some typical GCFR lattice cells. 
These computations give an axial heterogeneity effect about twice as 
large as the radial effect, thus tending to substantiate a working 
hypothesis advanced earlier on the basis of simple physical argu- 
ments. 


33357 (GA-A—15197) Fission product release and transport in 
gas-cooled fast breeder reactor sealed and vented irradiation experi- 
ments. Langer, S.; Buzzelli, G.; Lindgren, J.R.; Flynn, P.W.; Cam- 
pana, R.J.; Neimark, L.; Greenberg, S.; Johnson, C.E. (General 
Atomic Co., San Diego, CA (USA)). Nov 1978. Contract EY-76-C- 
03-0167-023. 48p. (CONF-790306—6). Dep. NTIS, PC A03/MF 
AOl. 


From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

The vented and pressure-equalized design of gas-cooled fast 
breeder reactor (GCFR) fuel rods and subassemblies has been stud- 
ied for several years. The vented design imposes on the reactor 
designer the requirement of being able to predict the behavior and 
transport of all important gaseous and volatile radionuclides so that 
their expected distribution in the plant may be used for component 
design and safety analysis. The irradiation experiment data base is 
described from which information on the transporting species and 
the transported fractions of volatile and gaseous species is obtained. 
The data are analyzed to define the predominant transporting mech- 
anism for the nuclides in each mass chain. 
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33358 ee ae Improvements to the maintainabi- 
lity and inspection of liquid metal systems. Volume 1. Overall study 
results, Sciacca, F.W.; Scott, W.B. (General Electric Co., Sunny- 
vale, CA (USA). Advanced Reactor Systems Dept.). Sep 1978. 
Contract EY-76-C-03-0893-030. 567p. AT. 

The Systems Maintainability and Inspection Improvements 
Study was a subtask of the Liquid Metal Systems Development 
Studies (DOE Contract EY-76-C-03-0893, 189a SG066). This sub- 
task had the objective of identifying and evaluating improvements to 
een maintenance and inspection of the reactor, heat transport, and 

yy eneration systems of loop-type liquid metal cooled reactor 
(LMC ) plants. More specifi , the aim of the effort was to 
identify concepts and ideas to accomplish the following: reduce the 
time for maintenance and inspection; improve the quality of mainte- 
nance and inspection; reduce mnel exposure; increase plant 
availability; improve plant constructability; and reduce total energy 
costs. 


33359 (GEFR—00405(Vol.2)) Improvements to the maintainabi- 
lity and inspection of liquid metal systems. Volume 2. Plant layout 
improvements. Golan, S. (General Electric Co., Sunnyvale, CA 
(USA). Advanced Reactor Systems Dept.; Bechtel National, Inc., 
San Francisco, CA (USA)). Sep 1978. Contract EY-76-C-03-0893- 
030. 137p. AT. 

A study has been performed for General Electric to deter- 
mine the technical feasibility and cost of arranging loop-type 
LMFBR primary heat transport cells to incorporate features that 
facilitate in-service inspection and maintainability. Specific areas 
requested to be examined were: pri heat transport system 
(HTS) piping layouts; HTS cell configurations; a shield floor; rout- 
ing of auxiliary services in the HTS cell; maintenance equipment 
— requirements; effect on plant cost and construction schedule of 

ternative layout; and effect on plant constructability of alternative 
layout. A study was also performed to investigate the feasibility of 
S modularization as a means to improve plant construc- 

tability and maintainability. 


33360 (JAPFNR—425) Progress report on fast breeder reactor 
development in Japan, April—June 1978. (Power Reactor and Nucle- 
ar Fuel Development Corp., Tokyo (Japan)). Nov 1978. 12p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

A brief summary is presented of design and development 
work related to the JOYO reactor and the MONJU reactor. 


33361 (KFK-tr—575) Radioactive impurities accumulation in 
BOR-60 cold trap. Kizin, V.D.; Lisitsyn, E.S.; Poznyak, G.I.; Polya- 
kov, V.1.; Chechetkin, Y.V. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Internationales Buero/Uebersetzer- 
gruppe). Jun 1978. 28p. (In German). Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

Radioactivity accumulation and distribution in BOR-60 cold 
trap have been studied. Cesium, iodine and some other radionuclide 
decontamination factors obtained using a standard cold trap in 
sodium coolant have been determined. Laboratory and loop experi- 
ments have been carried out to explain processes of radioactivity 
accumulation in the trap. 


33362 (NOR—3686) Review of the UK fas reactor program: 
March 1978. Smith, R.D. (UKABA, Risley. Nuclear Power Devel- 
opment Establishment). Mar 1978. 47p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

The UK fast reactor program is briefly reviewed under the 
following section headings: (1) engineering development, (2) materi- 
als development, (3) chemical engineering/sodium technology, (4) 
fast reactor fuel, (5) fuel cycle, (6) safety, and (7) performance 
studies. 


33363 (UTNL-R—0046, pp 44-49) Two-dimensional shielding 
benchmarks for sodium and iron at YAYOI. Oka, Y. (Tokyo Univ. 
(Japan). Nuclear Engineering Research Lab.). Jun 1977. (In Japa- 
nese). 


From Meeting on heat and structures in nuclear engineering, 
and symposium on numerical analysis of transport and diffusion 
phenomena in nuclear engineering; Tokai, Ibaraki, Japan (16 Mar 
1977). 


The benchmark experiments on two-dimensional shielding for 
sodium and iron with the reactor YAYOI were performed to obtain 
the data for designing fast breeder reactors. The deep (transparent) 
experiment with a plane source is described. The experiments were 
made with an iron sample of 94 cm x 94 cm x 70cm, and with a 
sodium sample of 1 m x 1 m x 1.8 m. The distribution and attenuation 
of neutrons and gamma-ray in the samples were measured by activa- 
tion foils and TLD. The fast neutron spectra at the injection points 
of the samples were observed with threshold detectors. The sand- 
wich foil method was applied for the resonance energy region. 
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Calculation was made by using the one dimensional and two dimen- 
sional discrete ordinate transport code ANISN and TWOTRAN- 
second. The experiment and calculated values on the central axis of 
the samples were compared, and the agreement between both values 
is not very good for the attenuation, whereas it is good for the shape 
of spectra. 


33364 (WAPD-T—2729) Unique thermal and hydraulic features 
of the Light Water Breeder Reactor (LWBR development program). 
McWilliams, K.D.; Turner, J.R.; Stout, J.W.; Lerner, S. (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). 1979. Contract EY- 
76-C-11-0014. 18p. Dep. NTIS, PC A02/MF AO1. 

The objective of the Light Water Breeder Reactor (LWBR) 
Program is to develop the technology necessary to significantly 
improve the fuel utilization of light water thermal reactors. This 
technology has evolved by developing, designing, and fabricating a 
reactor core that is operating in the DOE-owned reactor plant at 
Shippingport, PA. Reactor operation is expected to demonstrate that 
net breeding of U233 (approximately 1 percent more fissile fuel at 
end of life than in its initial loading) can be achieved in a light water 
reactor system using the thorium—uranium-233 fuel system in a 

seed-blanket core configuration. The design for the LWBR core was 
developed within the constraints of the Shippingport Plant. This 
design provides a simulation of a large core environment in the 
interior of the demonstration core, and permits net breeding in the 
entire core. In the design hexagonal modules are arranged in a 
symmetric array surrounded by a reflector blanket region. There are 
four basic regions: the seed, the standard blanket, the power flat- 
tened blanket, and the reflector. The center three sed/blanket 
moduel design is such that the more highly loaded seed has a k I 
greater than one and te lower loaded blanket has a ko less than one. 
Reactivity is controlled by varying the leakage of neutrons from the 
small seed regions into the blanket regions. This is achieved by 
axially positioning the seed section of the core so as th change core 
geometry rather than by using conventional parasitic neutron-ab- 
sorbing poisons. With this method of control, which is one of the 
major advantages of the seed-blanket concept, excess neutrons are 
absorbed in fertile thorium material, and good neutron economy is 
achieved. To improve the reactivity worth of the movable seed 
assembly a stepped fuel design was utilized. In addition, to further 
enhance breeding the module water volume was minimized by 
placing rods close together on a triangular pitch. 


33365 (WAPD-TM—1208) Design of the Shippingport Light 
Water Breeder Reactor (LWBR development program). Connors, 
D.R.; Milani, S.; Fest, J.A.; Atherton, R. (eds.). (Bettis Atomic 
Power Lab., West Mifflin, PA (USA)). Jan 1979. Contract EY-76-C- 
11-0014. 113p. Dep. NTIS, PC A06/MF AO1. 

A Light Water Breeder Reactor (LWBR) core has been 
developed, designed, fabricated and installed and is currently operat- 
ing in the pressurized water reactor plant of the Shippingport 
Atomic Power Station at Shippingport, Pennsylvania. The goal of 
the LWBR program is to confirm that breeding can be achieved in a 
light water reactor system using the thorium/uranium-233 fuel 
system. The Shippingport LWBR design and operation are de- 
scribed. Design objectives are stated and nuclear, thermal-hydraulic, 
mechanical and fuel element designs are provided. Major compo- 
nents have been illustrated. 


33366 (WAPD-TM— 1256) Conceptual evaluation of nondestruc- 
tive assay of ***UO.—ThO, fuel rods (LWBR Development Program). 
Stooksberry, R.W.; Emert, C.J.; Milani, S.; Basinger, G.J. (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). Jan 1979. Contract 
EY-76-C-11-0014. 43p. Dep. NTIS, PC A03/MF AOI. 

Measurements have been undertaken at the Bettis Atomic 
Power Laboratory to determine the potential of the delayed neutron 
assay method for precision end-of-life fuel rod assay. A pre-pilot 
system has been built using a **Cf spontaneous fission neutron 
source to provide two different interrogating neutron spectra for 
assay of unirradiated ***UO.—ThO: fuel rods. A thermal neutron 
interrogating spectrum gee pss _* largest number of delayed 
neutron counts per single rod assay. Neutron self-shielding in the 
fuel can be taken into account using a flux dip technique. An 
epithermal system using an indium cadmium liner exhibited a linear 
system response as a function of fuel rod loading. 


33367 Nuclear reactor insulation and preheat system. Wampole, 
N.C. (to Dept. of Energy). US Patent 4,118,278. 3 Oct 1978. Filed 
date 27 Sep 1976. 6p. 

PAT-APPL-727,081. 

An insulation and preheat system is disclosed for preselected 
components of a fluid cooled nuclear reactor. A gas tight barrier or 
compartment of thermal insulation surrounds the selected compo- 
nents and includes devices to heat the internal atmosphere of the 
ocmpartment. An external surface of the compartment of enclosure 
is cooled, such as by a circulating fluid. The heating devices provide 
for preheating of the components, as well as maintenance of a 
temperature sufficient to ensure that the reactor coolant fluid will 
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not solidify during shutdown. The external cooling limits the heat 
transferred to other plant structures, such as supporting concrete and 
steel. The barrier is spaced far enough from the surrounded compo- 
nents so as to allow access for remote or manual inspection, mainte- 
nance, and repair. 


33368 Evaluation of the Clinch River Breeder Reactor Plant 
design. Hill, E.H. (Proj Manage Corp). Power Eng.; 82: No. 8, 93- 
98(Aug 1978). 

Recent months have seen the Clinch River Breeder Reactor 
Plant (CRBRP) Project become perhaps the most controversial and 
debated power issue in the United States. The project is faced with 
the prospect of termination, or at best a significant delay, either of 
which promises to place the United State well behind several other 
industrialized nations in breeder reactor development. The 
nents of the project have chosen to concentrate their assault on the 
plant design, stating that it is obsolete, that its size was improperly 
selected, and that it contributes to the risk of nuclear weapons 
proliferation to a greater extent than other moderately enriched fuel 
cycle concepts, such as the Shippingport light water breeder reactor. 
Arguments are presented that the design is up to date, its size was 
appropriately selected, and that contrary to contributing to nuclear 
weapons proliferation, it provides the United States an op ity 
to implement the results of the International Fuel Cycle Evaluation 
(INFCE) in the near term, thereby assuring a leadership role in the 
worldwide nuclear community. 


33369 Composition of the corrosion product oxide phases in the 
gaps of three LMFBR-type mixed oxide fuel pins. Walker, C.T. 
(Commission of the Euro: Communities, Karlsruhe (Germany, 
F.R.). European Inst. for Transuranium Elements). J. Nucl. Mater.; 
74: No. 2, 358-362(Jun 1978). 

Identification of the corrosion product oxide phases in the 
gaps of mixed oxide fuel pins clad with austenitic stainless steel is an 
important step in understanding the mechanisms of corrosion. Once 
the oxide is identified the reaction paths by which it is formed can be 
established. The corrosion product oxide will also be a reliable 
indication of the oxygen potential in the gap. A grey oxide phase 
which is recognised to contain the products of cladding corrosion is 
often observed in the gaps of mixed oxide fuel pins. Its main 
constituents are known to be chromium, caesium and oxygen, and 
recently the composition of the grey oxide phase in the gaps of three 
fuel pins was shown to be broadly similar, and it was proposed that 
the phase was essentially chromium oxide. 


33370 Proposal to the development of molten-salt breeder reac- 
tor. Reactor concepts evaluation from safety and nuciear proliferation. 
Furukawa, K. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Genshiryoku Kogyo; 24: No. 1, 9- 
26(Jan 1978). (In Japanese). 

The features of molten-salt breeder reactors (MSBR) are 
widely reviewed with emphasis on the non-nuclear-proliferation. In 
the first part, historical review is given to the developmental works 
in the USA, especially at ORNL. The design parameters and sche- 
matic flow diagrams of MSTR and a 1000 MW(e) MSBR plant are 
briefly presented. The characteristic features of the 1000 MW(e) 
plant are discussed in detail. Major technical problems associated 
with the MSBR development are discussed. These include the 
problems of Te attack on structural materials, protection against 
tritium, and the development of a continuous reprocessing plant. The 
release rates of various radioactive wastes are compared with other 
types of power reactors. In the fifth part, the environmental safety 
including thermal pollution and reactor safety problems are com- 
pared with other types. The importance of non-nuclear proliferation 
and the associated advantages of the thorium cycle are discussed in 
detail in favor of the MSBR. The application of the MSBR to the 
blankets of DT fusion reactors is discus. The developmental trends 
in many countries are briefly reviewed. 


33371 Fissile fuel dynamics of breeder/converter reactors. 
Harms, A.A. (McMaster Univ., Hamilton, Ontario (Canada)). Ann. 
Nucl. Energy; 5: No. 2, 65-73(1978). 

The long-term fissile fuel dynamics for a hierarchy of fission 
reactors covering the range from pure-burners to super-breeders is 
examined. It is found that the breeding gains of the core and blanket 
can be used to identify several distinct fissile fuel histories and 
elucidate the importance of fuel cycle characteristics such as the 
time dependence of the fissile fuel doubling time. On this basis, a self- 
sufficient fission reactor is introduced and its determining character- 
istics are identified. 


33372 Advanced liquid metal fast breeder reactor designs. Sayles, 
C.W. (Rockwell Int, At Int Div, Canoga Park, Calif). pp vp | 
Greater Los Angeles a energy symposium. North Hollywood 

CA; West Period Co. (1978). 


From 4. energy symposium; Los Angeles, CA, USA (23 May 
1978). 
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Fast Breeder reactor power plants in the 1000-1200 MW(e) 
range are being built overseas and are being designed in this country. 
While these reactors have many characteristics in common, a variety 
of different approaches have been ay ee for some of the major 
features. Some of those alternatives are discussed. 


33373 Accident alarm in steam generators of sodium cooled fast 
reactor power plants. I. Testing the function of an ion pump pH-meter 
on simulated water penetration in liquid sodium. Pitak, O. (Chemopro- 
jekt, Prague (Czechoslovakia)); Fresl, M. (Statni Vyzkumny Ustav 
Ochrany Materialu G.V. Akimova, Prague (Czechoslovakia)); 
Matal, O.; Martoch, J. (Vyzkumny Ustav Zavodu Energetickeho 
Strojirenstvi, Brno-Slatina (Czechoslovakia)). Jad. Energ.; 23: No. 
10, 369-372(Oct 1977). (In Czech). 

An experimental loop was used for modelling water penetra- 
tion into liquid sodium. The experiment aimed at testing the suitabil- 
ity of a pH-meter using the principle of hydrogen diffusion in 
sodium. Sodium was pumped by an ion pump. Hydrogen concentra- 
tion in sodium was considerably high; sodium was hydrogen-saturat- 
ed. It was shown that water penetration could also be measured at 
high hydrogen concentration albeit with reduced sensitivity. The 
maximum pH-meter sensitivity under the given conditions corre- 
sponded to 5% change in the initial concentration. The response rate 
of the pH-meter with a probe having a membrane wall thickness of 2 
mm and effective area of 130 cm* ranged between 30 and 45 s. 


33374 Monte Carlo approach to the theoretical prediction of 
temperature noise in LMFBR sub-assemblies. Firth, D. 

Reactor Group, Risley). pp 527-542 of Reactor noise - SMORN II. 
Williams, M.M.R. (Queen Mary Coll., London (UK). Dept. of 
ism Engineering) (ed.). Oxford, England; Pergamon Press Ltd. 
1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A candidate technique for detecting incipient blockages in the 
fuel sub-assemblies of liquid-metal-cooled fast-breeder reactors is the 
measurement of coolant outlet temperature fluctuations caused by 
turbulence. A theoretical basis for the method is required, and one 
model is discussed. The model requires the paths of individual fluid 
particles to be traced, allowing their motions to vary randomly, 
subject to certain constraints of the turbulent motion. It is a Monte 
Carlo method, already used successfully in predicting the transport 
of scalar fluctuations. Its advantage is that it allows actual time- 
dependent temperatures to be computed, and so various methods of 
analysis (power spectral density, amplitude probability distribution, 
for example) can be examined. 


33375 Neutron noise induced by vibration on the French 
PHENIX LMFBR. Tigeot, T. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Div. d’Etude et de Deveioppe- 
ment des Reacteurs); Le Guillou, G. pp 487-496 of Reactor noise - 
SMORN II. Williams, M.M.R. (Queen Mary Coll., London (UK). 
Dept. of Nuclear Engineering) (ed.). Oxford, England; Pergamon 
Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

The vibratory measurements which are available on the reac- 
tor have simultaneously been recorded with the fluctuations of 
neutronic power measurements. The following were observed: 1) a 
movement of the carrier concrete slab of the primary circuit at the 
fundamental frequency corresponding to the pumps rotary speed; 2) 
a low level vibration on a control rod drive corresponding to an 
incipient defect; 3) vibrations emergence on the core cover during a 
working cycle; and 4) all the time, a resonance corresponding to the 
first vibrational mode of the fuel assemblies under the cooling 
sodium flow. The evidence of the coherence function between the 
available neutronic noise measurements and the vibratory trans- 
ducers. From the experience gained on PHENIX vibrations mea- 
surements are included in the SUPER PHENIX monitoring system. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 33318 


33376 (PB—284998) Fast-neutron spectroscopy using recoil- 
proton counting systems. Final report. Reynolds, R.S.; Mansell, A.G. 
(Mississippi State Univ., Mississippi State (USA). Engineering and 
Industrial Research Station). May 1978. 133p. 

The mechanics and electronics of recoil-proton spectrometers 
for use in fast-neutron spectroscopy are described. The spectrom- 
eters include gas-filled proportional counting systems, using hydro- 
gen and methane, and NE-213 scintillation counting systems. Com- 
— analysis techniques for reduction of raw neutron data obtained 

rom the spectrometers are discussed. Experiments have been con- 
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ducted at the ANL Zero Power Plutonium Reactor, to measure the 
fast neutron spectrum in the energy range above 1 MeV. The reactor 
is described. The spectroscopy experiments use the aforementioned 
spectrometer systems to produce data. The data is further processed 
by described computer codes. A description of the experimental 
procedure is presented which involves evaluation of the systems, 
physical set-up, and the data gathering techniques. Comparisons are 
made with existing neutron data in the energy range of interest to 
assure proper system functioning. The results of the spectroscopy 
experiments are presented as leakage spectra from three reactor 
regions in the form of flux versus energy. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 33588 


33377 (AED-Conf—77-498-055) Licensing and regulatory con- 
trol of nuclear power plants in the Federal Republic of Germany. 
Obenhaus, W. (Bundesministerium des Innern, Bonn (Germany, 
F.R.)). (International Atomic Energy Agency, Vienna (Austria)). 
yet 19p. emacs area Dep. IS (US Sales Only), PC 
A AOl. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The lecture is divided into three parts: 1) the legal conception 
and requirements of the German Atomic Energy Law (with special 
view on construction and operation of nuclear power plants), 2) the 
role of the Federation (‘Bund’) and the ‘Laender’ in the field of 
atomic energy and the Radiation Protection Ordinance (especially 
for licensing and supervision of nuclear power plants), 3) the func- 
tion, participants, types and sequence of the strongly formalised 
licensing procedure for nuclear power plants, technical assessment in 
the frame of this procedure, content of a licence, possibility for 
altering the licence at a later date, role of administrative courts, 
continual supervision. 


33378 (AED-Conf—77-498-057) Enabling legislation and regula- 
tory determinations for a nuclear power programme. Ha Vinh Phuong 
(International Atomic Energy Agency, Vienna (Austria)). (Interna- 
tional Atomic Energy kl -®: Vienna (Austria)). 1977. 9p. (CONF- 
7709147—62). Dep. S (US Sales Only), PC A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

General remarks are presented on objectives and scope of 
enabling legislation, on the regulatory body and on the IAEA 
activities and assistance in regulatory matters e.g. the IAEA Safety 
Guides which are in preparation. 


33379 (AED-Conf—77-498-068) Main features of licensing re- 
quirements for nuclear installations in several OECD member coun- 
tries. Reyners, P. (Nuclear Energy Agency, 75 - Paris (France)). 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 23p. 
a Dep. NTIS (US Sales Only), PC A03/M 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The present paper contains a brief description of the main 
features of the above-mentioned six countries’ licensing systems, 
namely the legal regime applicable, the appropriate licensing bodies, 
the general frame and scope of the respective national regimes, the 
involvement of the public and technical safety bodies as well as the 
inspection procedures. This description is supplemented by some 
introductory remarks. 


33380 (BNL—50831-2) Design guide for category II reactors 
light and heavy water cooled reactors. Brynda, W.J.; Lobner, P.R.; 
Powell, R.W.; Straker, E.A. (Brookhaven National Lab., Upton, NY 
(USA)). May 1978. Contract EY-76-C-02-0016. 329p. Dep. NTIS, 
PC A15/MF AOl. 

The Department of Energy (DOE), in the ERDA Manual, 
requires that all DOE-owned reactors be sited, designed, construct- 
ed, modified, operated, maintained, and decommissioned in a manner 
that gives adequate consideration to health and safety factors. Specif- 
ic guidance pertinent to the safety of DOE-owned reactors is found 
in Chapter 0540 of the ERDA Manual. The purpose of this Design 
Guide is to provide additional guidance to aid the DOE facility 
contractor in meeting the requirement that the siting, design, con- 
struction, modification operation, maintainance, and decommission- 
ing of DOW-owned reactors be in accordance with generally uni- 
form standards, guide and codes which are comparable to those 
applied to similar reactors licensed by the Nuclear Regulatory 
Commission (NRC). This Design Guide deals principally with the 
design and functional requirements of Category II reactor structure, 
components, and systems. 
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33381 Regulations for delivery of subsidies to radiation monitor- 
ing. pp 124-146 of Laws and regulations concerning atomic energy. 
Tokyo, Japan; Taisei (1977). (In Japanese) 

The Regulation is based on the prescriptions of the Law for 
Proper Budget Enforcement Concerning Subsidies and its Enforce- 
ment Order. These rules apply to the delivery of subsidies for the 
expenses of establishment and operation of the facilities for radiation 
monitoring in the surrounding areas of nuclear power generating 
facilities. The terms of delivery, conditions of delivery, reports filed 
by subsidy receivers, suspension of delivery and other matters con- 
cerned are prescribed in detail. 


33382 (GRS-S—20) Statements on questions concerning nuclear 
energy. Example Kernkraftwerk Biblis C. Selected questions and 
answers. Heller, H.; May, H. (Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Koeln (Germany, F.R.)). Apr 1978. 15p. (In 
German). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Questions and answers compiled in this publication are ex- 
cerpts from correspondence with citizens during the licensing proce- 
dure for the planned nuclear power plant. Subjects: Environmental 
impacts, environmental monitoring, earthquake safety, aircraft crash- 
es, disaster control, questions concerning liability, waste manage- 
ment, energy and economy policies, and planning procedure. 


33383 (NTISUB/B/201—003-R4) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 3. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Jul 1978. 6p. 
NTIS PC A02. 

Revision No. 1 to Section 3 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


33384 (NTISUB/B/201—015-R5) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 15. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Aug 1978. 18p. 
NTIS PC A02. 

Revision No. 1 to Section 15 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


33385 (NTISUB/C/142—404) Indexes to Nuclear Regulatory 
Commission issuances, July—December 1977. (Nuclear Regulatory 
Commission, Washington, DC (USA)). 1977. 112p. NTIS, PC A06/ 
MF AOl. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DCC) 


33386 (NTISUB/D/142—011) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Rules and Records). Nov 1978. 146p. NTIS, PC 
A07/MF AOl. 

Issuances received from the U.S. Nuclear Regulatory Com- 
mission, the Atomic Safety and Licensing Appeal Boards, and the 
Atomic Safety and Licensing Boards are presented. (DCC) 


33387 West Germany's nuclear dilemma. Dangelmayer, D. New 
Sci.; 79: No. 1111, 103-105(13 Jul 1978). 

The US 1978 Nuclear Non-Proliferation Act legislated the 
embargo of enriched uranium supplies from that country to any 
other country which would not agree to tighter restrictions on a 
wide variety of their nuclear activities, including the reprocessing of 
— uranium to provide separated plutonium. This has resulted in a 

ee month supply cut-off to the EEC countries. However the EEC 
is now willing to renegotiate supply contracts with the US to accord 
with the tighter safeguards set down in the Act. Effectively both 
sides now have an 18 month breathing space for them to seek a 
compromise on the non-proliferation question. The effect of these 
strategies on West Germany's energy policy, which seeks to become 
increasingly energy self-sufficient through the use of nuclear fuel 
reprocessing and the fast reactor, is discussed. 


33388 Constitutionality of section 7 of the Atomic Energy Act: 
Section 20 GG ‘Kalkar decision’. Z. Energiewirtsch.; No. 2, 156- 
160(Jun 1978). (In German). 

OVG Muenster, decision dated Aug. 18th, 1977 - VII A 338/ 
74: ‘Section 7 of the Atomic Energy Act disagrees with the constitu- 
tion in as far as it also allows the licensing of FBR type reactores’. 
The grounds upon which the judgment is based are given in detail: 
According to the opinion of the Senate, section 7 of the Atomic 
Energy Act does not conform to the principle of separation of 
powers (section 20, sub-section 2, sentence 2 GG), to the principle of 
parliamentary democracy (section 20, sub-section 1 and 2 GG) and 
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to the go -y of the law and order state (section 20, sub-section 3 
+ Ag ‘ar as the present version enables the licensing of fast 
reeders. 


33389 Development nuclear law jurisdiction. 
Kuhnt, D.; meng U. ithelnisch. Weetfaclisches Elektrizitaets- 
werk A.G., Essen (Germany, F.R.)). Z. Energiewirtsch.; No. 2, 118- 
126(Jun 1978). (In German). 

On the basis of some _ examples of jurisdiction material 
up to date, the basic lines of jurisdiction are presented. Further 
utilization of nuclear energy to an extent necessary for the national 
economy will only be possible if there are nuclear laws which are 
able to fulfil all relevant policies and tasks in a predictable and 
lasting way. 


33390 Nuclear energy, nuclear exports 
Hildenbrand, G. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). Z. Energiewirtsch.; No. 2, 99-117(Jun 1978) “dn German). 
A non-proliferation concept which offers all countries inter- 
ested trustful cooperation and which enables them, when necessary, 
to apply all useful nuclear technologies for peaceful uses, is more 
realistic than a strategy of selective refusal, that is to say, it is a 
precondition that the receiving country has to accept the principles 
of the peaceful uses of nuclear energy and the IAEA controls to this 
purpose. 


as Rechtsfragen des pte ig thet von Kraftwer- 

en. (Legal questions concerning the licensing procedure of nuclear 
ee plants). Boerner, B. (ed.) (Koeln Univ. (Germany, F.R.). Inst. 
fuer Energierecht). Duesseldorf, Germany, F.R.; Handelsblatt 
(1978). 111p. (In German). 

From Lecture meeting of the Institut fuer Energierecht at the 
Universitaet Koeln on legal questions concerning the licensing pro- 
cedure of power stations; Koeln, Germany, F.R. ©09 - 30 Sep i971. 

The publication contains 4 articles which deal with #. 
practice and problems of the licensing procedure in the Federal 
Republic of Germany: 1) actions a by joint boards from the 
constitutional point of view (Burmeister, J.); 2) court review of the 
assessment of technical and economic questions concerning the 
licensing of power plant construction (Ossenbuehl, F.); 3) the site 
plan approval procedure as a legal problem (Friauf, K.H.); 4) 1 
questions concerning the immediate enforceability (Papier, H.J.). 


33392 Nuclear law within the field of tension between engineering 
and law. Lukes, R. Neue Jurist. Wochenschr.; 31: No. 6, 241- 
246(1978). (In German). 

From Annual member's meeting of the Deutsches Atom- 
forum e.V.; Bonn, Germany, F.R. (1 Dec 1977). 

Technical safety laws - legal regulations concerned with 
requirements made on the state and the behaviour of industrial 
production facilities, production and production - is getting more 
voluminous. However, as in a lot of cases undefined legal terms are 
used, the intensity of regulation decreases. The concretization of 
undefined legal terms by courts leads to uirements becoming 
unpredictable, as the Voerde and Wyhl decisions have shown. To a 
limited extent, legal standards which are to regulate technical mat- 
ters can be formulated more clearly. However, other forms of 
concretization have to be looked for. 


33393 Constitutional notes on the atomic law. Wagner, H 
Nobbe, U. Neue Jurist. Wochenschr.; 31: No. 21, 1028-1032(1978). da 
German). 

Both in jurisdiction and in literature increasingly more indi- 
viduals are doubling the constitutionality of the atomic law, especial- 
ly its terms concerning permissions, because as they say, the legisla- 
tor has not made the necessary guiding decisions. The following 
essay proves that, within the frame of the atomic law, the legislati 
has made the decisions which are according to the Federal 
Constitutional Law. This shows that a legal alteration of the terms 
concerning permissions is not necessary, at least as far as constitu- 
tional reasons are concerned. 


33394 Standardization of nuclear power plants. Gillett, T.C. (CF 
Braun and Co, Calif). pp vp of Greater Los Angeles Area energy 
symposium. North Hollywood, CA; West Period Co. (1978). 
1978) From 4. energy symposium; Los Angeles, CA, USA (23 May 
Six years ago the Atomic Energy Commission (now Nuclear 
Regulatory Commission) made its policy statement on licensing 
standard nuclear power plants. Since that time, there has been a 
significant effort on the Ad of industry to produce standard plants 
and portions of plants. Utilities that have tried standardization oe 
been generally pleased with the result. As future projects proceed 
through licensing, standardization is expected to play an increasingly 
important role in the development of nuclear power. 


33395 Consequences of a interval for nuclear power 
plants. Matthoefer, H. Staedte Gemeindebund; 32: No. 10, 288- 
289(Oct 1977). (In German). 
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gg or arrangement of areas of power gener- 
tacts Pp 107-110 of Laws and regulations concerning 
A energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

The Law seeks to promote the arrangement of public facilities 
in the surrounding areas of power ——: facilities to help to 
smooth the establishment of power generating facilities by increasing 
the welfare of inhabitants. The power generating facilities include 
those of atomic energy, hydrauric and steam power, the reprocessing 
facilities for nuclear fuel materials for atomic power generation and 
other facilities closely related to such power generation. 


33397 Enforcement order for the law for arrangement of sur- 
rounding areas of power generating facilities. pp 111-113 of Laws and 
regulations concerning atomic energy. Tokyo, Japan; Taisei (1977). 
(In Japanese) 

The Order is based on the prescriptions of the Law for the 
Arrangement of Surrounding Areas of Power Generating Facilities. 
Those establishing power generating facilities are general and whole- 
sale electric enterprisers provided for by the Electricity Enterprises 
Act as well as the Power Reactor and Nuclear Fuel Development 
Corporation. The generating capacity is specified as 350,000 kilo- 
watts for nuclear and steam power generating facilities, 150,000 
kilowatts for those set up by the Corporation, 100,000 kilowatts for 
those using coal as main fuel, and 10,000 kilowatts for water power 
generation and geothermal plants. The facilities closely connected to 
nuclear power generation include the reprocessing facilities and test 
and examination facilities for nuclear fuel materials used for power- 
generating nuclear reactors, reactors used for the research on the 
safety of power generating reactors, and experimental reactors for 
fast breeder reactors. The public facilities consist of communication 
facilities, and the facilities for sports and recreations, environmental 
hygiene, education and culture, medicine, social welfare, fire fight- 
ing, etc. 


33398 Ministry Ordinance determining the technical standard 
concerning atomic energy facilities for power generation. pp 45/45/ 
31/3/3-45/45/31/11 of Laws and regulations concerning atomic 
energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

This Ministry Ordinance shall be applied to the electric works 
installed for generating power utilizing atomic energy as motive 
power. In case there is some possibility that reactor facilities and 
steam turbines driven by primary or secondary cooling material may 
suffer damage by disaster, fire, earthquake and vibration, protective 
measures should be taken. Barriers have to be made to prevent 
illegal trespasses. Reactor facilities should meet several requirements. 
Safety valves should be mounted at specified places. Safety facilities 
should be installed. The material and structure of containers and 
ah belonging to reactor facilities should meet separate standards. 

mtainers, pipes and main valves belonging to reactor facilities 
should pass pressure-resistant test. Primary cooling material should 
maintain necessary physical and chemical properties under the most 
strict conditions of pressure, temperature and radiation. In an atomic 
energy power station, there should b provided an apparatus for 
circulating primary cooling material with the capacity capable of 
removing the heat generated inside a pressure vessel of a reactor. In 
the station, a core cooling device for emergency must be provided as 
well as measuring instruments, warning apparatuses and emergency 
stop apparatuses. 


33399 Technology standards for structure, etc. concerning nucle- 
ar power generating facilities. pp 45/45/33-45/45/33/144 of Laws 
and regulations concerning atomic energy. Tokyo, Japan; Taisei 
(1977). (In Japanese) 

Based on the Ordinance for the Technology Standards con- 
cerning Nuclear Power Generating Facilities, the technology stand- 
ards are established for the vessels of class 1 to 4 (including reactor 
pressure vessels, reactor containment vessels, etc.), the pipes of class 
1 to 3, safety valves, pressure test and monitoring test specimens. 
Those specified are materials, nondestructive tests, structures, 
shapes, shells, flanges, etc. for the vessels and the pipes, and so on. 


33400 Ordinance establishing the technology standards concern- 
ing welding of electrical facilities. pp 45/45/33/147-45/45/33/203 of 
Laws and regulations concerning atomic energy. Tokyo, Japan; 
Taisei (1977). (In Japanese) 

Based on the Electricity Enterprises Act, the Ordinance is 
established for the technology standard concerning the welding of 
boilers, heat exchangers, the vessels of class 1 to 4 (including reactor 
pressure vessels, reactor containment vessels, etc.), auxiliary boilers, 
and the pipes of class 1 to 3. Those prescribed are welding, stress 
relieving, nondestructive tests, mechanical tests, etc. for boilers, the 
same and pressure test for the vessels, and so on. 


33401 Rule on granting subsidies for survey of hot drainage 
effluents. pp 203-220 of Laws and regulations concerning atomic 
energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

The rule is based on the prescriptions of the Law Concerning 
Proper Budget Enforcement on Subsidies and its Enforcement 
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Order. These rules apply to the granting subsidies provided for by 
the Enforcement Order for the Special Account Law for Measures 
Promoting Power Source Development. Terms are defined, such as 
nuclear power generating facilities; arrangement work for equip- 
ments for surveying hot draina eetnage effluents; work of preliminary 
survey of hot drainage; work of surveying hot drainage effluents; 
establishments, etc. 

33402 Regulation for installation and operation of reactor. pp 45/ 
38-45/45/31/3/2 of Laws and regulations concerning atomic energy. 
Tokyo, Japan; Taisei (1977). (In Japanese) 

Concerning the description of an application for the approval 
of installation of a reactor, stipulated in Article 23 paragraph 2 of the 
Law for Regulation of Nuclear Source Materials, Nuclear Fuel 

terials and Reactors (hereinafter referred to as the Law), the 
following items must be written. Namely, the heat output of the 
reactor in Article 23 paragraph 2 item 3 of the Law, the position, 
structure and facilities of the reactor facilities, described according 
to the stipulated classifications, the work plan, nuclear fuel materials 
employed, and the disposal of spent fuel. Concerning an application 
for the approval of a reactor installed aboard a foreign ship, stipula- 
tions are made separately. Description of an application for the 
approval of change of the heat output of a reactor and others should 
include the stipulated items. When it is wished to undergo inspection 
of the construction and performance of reactor facilities, an applica- 
tion for that end including the required items should be filed. 
Various safety measures preventing personnel from being exposed to 
radiation should be taken. When a foreign atomic-powered ship tries 
4 — a Japanese port, the es necessary information should 
eported 60 days before such ship actually enters the Japanese 
oe - chief technician of reactors should take and pass the official 
examination. 


33403 Regulations concerning the operation program of reactors 
for electric power generation. pp 45/59/7-45/59/11 of Laws and 
regulations concerning atomic energy. Tokyo, Japan; Taisei (1977). 
(In Japanese) 

Based on the prescriptions of The Law for the Regulations of 
Nuclear Source Material, Nuclear Fuel Material and Reactors, the 
regulations stipulate that the operation plans for three years of 
reactors for power ss should be prepared in each year and 
be submitted to the Government. 


33404 Regulation for delivery of subsidies for measures of pro- 

power source location for nuclear power generating facilities. 
pp 147-164 of Laws and regulations concerning atomic energy. 
Tokyo, Japan; Taisei (1977). (In Japanese) 

The Regulation is based on the prescriptions of the Enforce- 
ment Order for the Law for Arrangement of Surrounding Areas of 
Power Generating Facilities, the Law for Proper Budget Enforce- 
ment Concerning Subsidies and its Enforcement Order. These rules 
apply to the subsidies concerning nuclear power —s facilities, 
reprocessing facilities and test and examination facilities for nuclear 
fuel materials used for power generating reactors, reactors used for 
research on the safety of power generating reactors, and experimen- 
tal reactors for fast breeder reactors. The limits of subsidies are 
specified respectively for the cases that a unit of power generating 
facility or two and more units of such facilities are set up in a local 
municipality. The subsidies are delivered for the expenses occurred 
in the period, beginning from the fiscal year when construction of 
the generating facility concerned starts or the arrangement plan of 
the concerned project is approved, and ending in the fiscal year 
when such construction comes to an end. The subsidies are given as 
evenly as possible in each fiscal year. 


33405 Rule on granting subsidies for public relations. pp 165-181 
of Laws and regulations concerning atomic energy. Tokyo, Japan; 
Taisei (1977). (In Japanese) 

The rule is based on the prescriptions of the Law for Proper 
Budget Enforcement Concerning Subsidies and its Enforcement 
Order. These rules apply to the subsidies for the expenses to popular- 
ize the knowledge concerning nuclear power generation to the 
inhabitants in the surrounding areas of such generating facilities, the 
office expenses to prepare the arrangement plan for the surrounding 
areas of such facilities, and the office expenses necessary for the 
delivery of the subsidies. Meanings of terms are defined, such as 
nuclear power generating facilities, the facilities related to nuclear 
power generation, establishment, etc. 


33406 Order for enforcing the law concerning indemnification of 
nuclear damage. pp 45/151/3-45/151/5 of Laws and regulations 
= atomic energy. Tokyo, Japan; Taisei (1977). (In Japa- 
nese 

The causes for nuclear damage which has to be indemnified 
are (1) the operation of reactors, (2) processing of (a) the uranium in 
which the ratio of uranium 235 to uranium 235 and 238 exceeds the 
natural ratio but does not reach 5%, its compounds, or substances 
containing at least one of them, in which the amount of uranium 235 
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exceeds 2,000 g, (b) the uranium in which the ratio of uranium 235 to 
uranium 235 and 238 exceeds 5%, its compounds and substances 
containing at least one of them, in which the amount of uranium 235 
exceeds 800 g, and (c) plutonium, its compounds, or substances 
containing ot ae t one of them, in which the amount of plutonium 
exceeds 500 g, (3) reprocessing, (4) use of nuclear fuel materials of 
(2), (a) - (c), o4 (5) transportation, storing or disposal of (i) nuclear 
fuel materials of (2), (a) - (c), (ii) used fuel and (iii) matters contami- 

nated by nuclear fuel. The sum of money to be indemnified for 
nuclear damages is corresponding to the causes of them. 


33407 Order for enforcing the law on indemnity agreement for 
compensation of nuclear damage. pp 45/156/1-45/156/3 of Laws and 
regulations concerning atomic energy. Tokyo, Japan; Taisei (1977). 
(In Japanese) 

The states to be specified by the cabinet order stipulated in 
Item 2, Article 3 to the Law on Indemmity Agreement for Compen- 
sation of Nuclear Damage (hereinafter referred to as the Law) are 
the states meeting the following requirements. There are no violation 
of the stipulations according to the specified articles of the Law for 
the Seaeiedicn of Nuclear Source Materials, Nuclear Fuel Materials 
and Reactors, no damage of the facilities provided for the operation 
of reactors and others, and no natural calamity or no action of third 
parties which become the causes for the occurrence of nuclear 
damage. The nuclear damage to be specified according to the 
cabinet order stipulated in No. 5, Article 3 of the Law is the one 
caused by tidal waves. The indemnification rate stipulated in Article 
6 of the Law to be decided by the cabinet order is 5/10000 (and 2.5/ 
10000 regarding the indemnification contract with universities or 
colleges). 


33408 Determination of permissible exposure doses and others 
under the provisions of the regulations on installation and operation of 
reactors. pp 45/65/2-45/67/13 of Laws and regulations concerning 
atomic energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

The notification prescribes in Schedules to it the tolerance 
values of various categories in relation to relevant provisions of the 
above mentioned regulation (hereinafter called “the regulation”). In 
Schedule 1 it provides for in relation to Section 3 of the regulation 
the tolerance surface densities of the radioactive substances which 
radiate alpha-ray as 10°* wCi/cm’, and of such radioactive sub- 
stances which do not radiate alpha-ray as 10~* of the same unit. 
Schedule 2 prescribes in relation to Section 5 of the regulation the 


particle fluences ont to 1 millirem for various cases of the 


neutron energy. Schedule 3 provides for in relation to Section 6 of 
the regulation the tolerance concentrations of various radioactive 
substances in the air and in the water in the case where concerns 
only one kind of the radioactive substance which is clear of its kind. 
Schedules 4 and 5 also prescribe in relation to the same Section 
similar tolerance concentrations in the case where concerns the 
radioactive substances which are not clear of their kinds. 


Law concerning indemnification of nuclear damage. pp 45/ 
145-45/151/2 of Laws and regulations concerning atomic energy. 
Tokyo, Japan; Taisei (1977). (In Japanese) 

Law aims at determining the basic system concerning 
indemnification for nuclear damage caused by the operation of 
reactors, fabrication, reprocessing and use of nuclear fuel materials 
as well as the transportation, storing or disposal of such materials or 
those contaminated by such materials (including fission products) 
accompanying these operations in view of protecting the sufferers 
and contributing to the wholesome development of atomic energy 
enterprises. 


33410 Law on indemnity agreement for compensation of nuclear 
damage. pp 45/153-45/156 of Laws and regulations concerning 
atomic energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

The Government can conclude the contract with atomic 
energy entrepreneurs promising that it would indemnify the loss 
caused by the payment of indemnity by the latter for the nuclear 
damage which cannot be covered with responsibility insurance con- 
tract and other measures for indemnifying the damages upon the 
occurrence of responsibility of the entrepreneurs, who promises to 
pay the rate for indeminty. 


33411 Regulation for enforcing the law concerning indemnifica- 
tion of nuclear damage. pp 45/151/6-45/152 of Laws and regulations 
— atomic energy. Tokyo, Japan; Taisei (1977). (In Japa- 
nese 
The atomic energy entrepreneurs wishing to obtain the ap- 
pare according to Item 1, Article 7 of the Law Concerning 
demnification of Nuclear Damage should file application (one 
original and one duplicate) describing the following items to the 
Director of the Science and Technology Agency: (1) in case of 
taking indemnification measures including the conclusion of respon- 
sibility insurance contracts and indemnification contracts, the par- 
ticulars of the contracts including the sum of money involved, (2) in 
case of taking indemnification measures including deposit, the par- 
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ticulars of the deposit including the sum of money involved, and (3) 
in case of taking loss indemnification measures including the conclu- 
sion of responsibility insurance contracts and indemnification con- 
tracts or other measures than deposit, the particulars of such meas- 
ures. 


33412 Law for the establishment of Atomic Energy Commission. 
pp 5-5/4 of Laws and oe, tone concerning atomic energy. Tokyo, 
apan; Taisei (1977). (In Japanese) 

The law declares the establishment of the Atomic 
Commission in the Prime Minister's Office (article 1). The article 2 
defines the authorities and functions of the commission to make 
planning, deliberation and determination on the following matters in 
relation to atomic energy utilizations: policy makings, general co- 
ordinations among the works of relevant government agencies; plans 
on the estimate and allotment of expenditures of the agencies; 
controls on nuclear fuel materials and nuclear reactors; principles of 
injury prevention; and others. 


33413 Law for the establishment of Science and Technology 
Agency. pp 9-15/6 of Laws and regulations concerning atomic 
energy. Toxyo, Japan; Taisei (1977). (In Japanese) 

The law establishes the Science and Technology Agency as 
an independent organization of the Prime Minister's Office in com- 
pliance with the National Government Organization Act, and de- 
fines specifically the authorities and jurisdictions of the agency. The 
agency's major responsibilities consist in the execution of 
hensive administrations concerning science and technology with the 
following authorities: making expenditures necessary for the admin- 
istrative works authorized within the budget appropriation; provid- 
ing and maintaining necessary offices and equipment; making ap- 
pointments, discharges and other managements of officers and em- 
ployees; planning, proposing and promoting fundamental polici 
relevant to science and technology (including R and D and utiliza- 
tions of atomic energy), etc. 


33414 Law for the Japan Atomic Energy Research Institute. pp 
1-10 of Laws and regulations concerning atomic energy. Tokyo, 
Japan; Taisei (1977). (In Japanese) 

The law establishes the Japan Atomic Energy Research Insti- 
tute in accordance with the Basic Act on Atomic Energy as a 
government corporation for the purpose of promoting R and D and 
utilizations of atomic energy (first chapter). The second chapter 
concerns the directors, advisers and personnel of the institute, 
namely a chairman of the board of directors, a vice-chairman, 
directors not more than seven persons, and auditors not more than 
two persons. The third chapter defines the scope of activities of the 
institute as follows: basic and applied researches on atomic energy; 
design, construction and operation of nuclear reactors; training of 
researchers and technicians; and import, production and distribution 
of radioisotopes. The fourth chapter provides for the finance and 
accounting of the institute, and the fifth chapter requires the supervi- 
sion of the institute by the prime minister. 


33415 Law for the Power Reactor and Nuclear Fule Development 
Corporation. pp 27-39 of Laws and regulations concerning atomic 
energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

The Corporation is designated to engage in the independent 
development of fast breeder and advanced thermal reactors, the 
production, reprocessing and holding of nuclear fuel materials, and 
the exploration, mining and ore dressing of nuclear source materials 
to promoting the development and utilization of atomic energy. 
These activities are based on the Atomic Energy Basic Law, and 
limited to the peaceful uses. The basic concepts of a fast breeder 
reactor and an advanced thermal reactor are defined. A chapter is 
dedicated to the number, constitution, duties, competence, appoint- 
ment and dismissal of the officers. The score of business is 
beginning from the development and research of the reactors and 
ending with the import, export, purchase and selling of nuclear fuel 
materials and nuclear source materials. 


33416 Notification determining the details of the technical stand- 
ards concerning atomic energy facilities for power generation. pp 45/ 
45/33-45/45/33/2 of Laws and regulations concerning atomic 
energy. Tokyo, Japan; Taisei (1977). (In Japanese) 

Based on the Ordinance of Minister of International Trade 
and Industry No.62, "determining the technical standards concern- 
ing atomic energy facilities for power generation,” the details were 
determined. The detail items were as follows: the effective dose of 
external radiation on living bodies, the concentration of radioactive 
materials in air or water, the density of radioactive materials on the 
surface of a contaminated matter, the permissible effective dose of 
exposure of living bodies, and the standards of the materials for 
vessels and pipes in atomic energy facilities. This notification has 
become effective from 1 July 1972. 
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ECONOMICS 
REFER ALSO TO CITATION(S) 33767, 33776, 35419 


33417 (AED-Conf—77-498-010) Accounting and cost control of 
a nuclear power station. Dangelmaier, P. —— Obrigheim 
G.m.b.H., Obrigheim/Mosbach (Germany, F.R.)). (International 
Atomic Energy Agency, Vienna (Austria)). 1977. (CONF- 
7709147—54). Dep. NTIS (US Sales Only), PC Al /MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The following aspects are considered: 1) chart or classifica- 
tion of accounts, 2) all plant expenses, 3) cost control, 4) storage of 
spare parts and supplies, 5) control of applicable dose rate, 6) 
charges for insurance. The accuracy of accounting and cost control 
is a primary thing for the efficiency in a nuclear power station. The 
much more important factor is the availability. It is necessary to save 
costs by a more effective storage or a more detailed and automatic 
process of single jobs in the workshop. But a very definite experi- 
ence made in Obrigheim is the fact that not only commercial people 
know which financial loss will occur if the plant is out of operation 
one hour. This knowledge is also important for the technical people 
and for the workers in the workshops. The technical responsibility 
and the security in operation of the plant and the commercial 
understanding for the risk of non-availability do not exclude each 
other. 


33418 (AED-Conf—77-498-061) Prospects and constraints for 
nuclear power in developing countries. Polliart, A.J. (International 
Atomic Energy Agency, Vienna (Austria)). (International Atomic 
Energy Agency, Vienna (Austria)). 1977. 15p. (CONF-7709147— 
29). . NTIS (US Sales Only), PC A02/MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Despite the interest in nuclear power and the IAEA's active 
assistance programme, only five developing countries (Argentina, 
Bulgaria, Czechoslovakia, India, Pakistan) have nuclear plants in 
operation. The combined net output of these plants is about 2,000 
MWe. Twelve other developing countries have nuclear power reac- 
tors under construction, ordered or planned for operation by 1985. 
The net output of those under construction amounts to 17,200 MWe 
while the ordered or planned reactors will generate an additional 
10,300 MWe. 


33419 (AED-Conf—77-498-070) Economics of nuclear power. 
Roth, B.F. (Badenwerk A.G., Karlsruhe (Germany, F.R.)). (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). a 33 
— -7709147—58). Dep. NTIS (US Sales Only), PC A03/MF 
A 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The economics of electricity supply and production in the 
FRG is to see on the background of the unique European intercon- 
nected grid system which makes very significant contributions to the 
availability of standby energy and peak load power. On this basis 
and the existing high voltage grid system, we can build large nuclear 
generating units and realise the favorable cost aspects per installed 
KW and reduced standby power. An example of calculating the 
overall electricity generating costs based on the present worth 
method is explained. From the figures shown, the sensitivity of the 
generating costs with respect to the different cost components can be 
derived. It is apparent from the example used, that the major 
advantage of nuclear power stations compared with fossil fired 
stations lies in the relatively small percentage fraction contributed by 
the fuel costs to the electricity generating costs. 


33420 (PB—285290) Subsidies, capital formation, and technologi- 
cal change: First generation nuclear power plants. Volume 3. Final 
report. (Charles River Associates, Inc., Cambridge, MA (USA)). Jul 
1977. Contract NBS-6-35744. 97p. 

The study examines governmental assistance to, and subsidi- 
zation of, the commercial development of nuclear power. The 
objectives of the study are to identify the principal forms of govern- 
mental aid to the first-generation nuclear power plants, to attempt an 
assessment of the contribution of each form of aid to the attainment 
of economical nuclear power, and to analyze the more important 
economic effects of the subsidies, particularly what effects there may 
have been on capital formation and technological change in the 
electric utility and the nuclear supplying industries. 


33421 High energy consumption or low economic growth. 
Brookes, L.G. (UKAEA London Office). Nature (London); 273: No. 
5664, 587(22 Jun 1978). 
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33422 Energy policy, the energy price fallacy and the role of 
nuclear energy in the UK. Beesien, ¥ L.G. (UKAEA London Office). 
Energy Policy; 6: No. 2, 94-106(Jun 1978). 

From Energy in the 80s; Middlesbrough, UK (Apr 1977). 

The widely eld | belief that the world energy problem will be 
solved by rising prices - closing the energy gap by reducing demand 
and bringing in new, large, previously overcostly energy sources is 
rejected by the author who feels that high ee are the problem 
and not the solution. It is argued that supply and demand will be 
brought into balance at some price, and the objective of energy 
policy should be to make it as low as possible, by concentrating on 
the exploitation of large, low-cost energy sources. The role of 
nuclear energy in this discussion is considered with respect to three 
— points: the currently identified reserves of low-cost uranium, 
if used in fast reactors, represent an energy source greater than all 
other energy sources put together; nuclear power is the cheapest, 
safest and cleanest way of producing electricity; and electricity 
production accounts for a very large part of total primary energy 
consumption. 


33423 Nuclear power costs in the UK. Sweet, C. (Polytechnic of 
the South Bank, London (UK)). Energy Policy; 6: No. 2, 107-118(Jun 
1978). 

An attempt is made to assess the available evidence on 
nuclear power costs, to evaluate the adequacy of published statistics, 
and to determine where the balance of advantage lies. The case rests 
on four factors - the load factor, calculations of fuel and capital 
costs, research and development costs, and most importantly, wheth- 
er there is net benefit over costs. It is felt that if the flow of 
information concerning the difficult and confusing position in which 
the nuclear power industry finds itself could be increased then the 
quality of research in the field of costin ing nuclear programmes and 
evaluating their social overhead costs could be improved. 


33424 Future of electric power supply with a question mark. 
Rammner, P. IFO Schnelldienst ; 30: No. 1, 3-13(Jan 1977). (In 


On the basis of a forecast or the development of the overall 

electric oe consumption in the Federal Republic of Germany 
and of various consumer groups, estimated at a growth rate 
between 6 and 7% up to 1985, which would mean that 15 new large- 
scale power plants have to be built, the problem of the future supply 
with primary energy is discussed. It is ascertained that this demand 
cannot be met without nuclear energy. Problems of safety risks, of 
the fuel cycle, and capital investments of public utilities are gone 
into. 
33425 Summary of cost projection for regulatory uncertainties in 
the back end of the fuel cycle. Raudenbush, M.H.; Geller, L. (S.M. 
Stoller Corp., Boulder, CO). pp 1.5.1-1.5.12 of Proceedings of the 
topical meeting on the plutonium fuel cycle. La Grange Park, IL; 
American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Fuel recycle cost deviations resulting from regulatory 
changes in the back end of the fuel cycle are examined from a 
number of different data sources, and three iF eaptene a large cost 
uncertainties are identified; HLW dis waste criteria, and 
in-plant material control/accountability for pv Present and 
past methods of regulatory cost effectiveness determinations are 
critiqued and in some cases found wanting. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 33777 


33426 (AED-Conf—77-498-033) Operation manuals, standard 
operating procedures and routine testing. Klein, W. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). (International Atomic Energy 
Agency, Vienna (Austria)). 1977. 28p. \ peace atta Dep. 
S (US Sales Only), PC A03/MF A0O1 
From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 
The function of the operating manual for nuclear power plant 
operators, the concept and structure of the operating manual, and a 
summary and an outlook are described. 


33427 (AED-Conf—77-498-044) Export financing of nuclear 
power plants - banks experience. Loeber (Commerzbank A.G., Dues- 
seldorf (Germany, F.R.)). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 9p. (CONF-7709147—26). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The lecture discussed the following: 1) Dimension and 
volume of the export financing of a nuclear power plant: 1.1) export 
orders of a new dimension; 1.2) individual loans occurring in connec- 
tion with the export of a nuclear power plant: a) financial loans for 
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maturities falling due under the export portion of the project; b) 
financial loans for the settlement of down- and interim payments to 
be made in connection with the Tas. of the project; c) 
financial loans for the payment of | costs; d) loans for the 
financing of fuel elements; 2 gevenaeet export insurance; 3) 
export financing in the individual industrial countries: USA, France, 
Great Britain, Japan (EXIMBANK), FRG. 


33428 Fifth annual national conference on nuclear power. Mil- 
waukee, WI; American Society for Quality Control (1978). 244p. 
(CONF- 7810117—). The Publisher, 161 West Wisconsin Ave., Mil- 
waukee, WI 53203 $15.00. 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Seperate abstracts are included for each of the 20 papers 
presented concerning nuclear power plant quality assurance methods 
and requirements. 


33429 Planning for reliability, availability, and maintainability. 
Tashjian, B.M. (Southwest Research Inst., San Antonio, TX). pp 
A1.1-A1.14 of Fifth annual national conference on nuclear power. 
Milwaukee, WI; American Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

The objective of a Nuclear Plant Reliability Data System 
(NPRDS) collection program is to collect components and systems 
data that can be em: fon to provide useful results to the industry. 
These results usually appear in maintenance planning, inventory 
control, or records retention programs. To realize these benefits, the 
NPRDS effort should be of the overall Reliability, Availability, 
Maintainability (RAM) Program Plan. The basic objectives of a 
RAM program are reviewed and those RAM program elements in 
which NPRDS output is used are identified. A few simple examples 
are given to show the results which may be obtained from a 
combined NPRDS and RAM plan. 


33430 Systems reliability analysis: applications of the SPARCS 
System-Reliability Assessment Computer Program. Locks, M.O. 
(Okalahoma State Univ., Stillwater). pp A2.1-A2.12 of Fifth annual 
national conference on nuclear power. Milwaukee, WI; American 
Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

SPARCS-2 (Simulation Program for Assessing the Reliabili- 
ties of Complex Systems, Version 2) is a PL/1 computer program for 
assessing (establishing interval estimates for) the reliability and the 
MTBF of a large and complex s-coherent system of any modular 
configuration. The system can consist of a complex logical assembly 
of independently failing attribute (binomial-Bernoulli) and time-to- 
failure (Poisson-exponential) components, without regard to their 
placement. Alternatively, it can be a configuration of independently 
failing modules, where each module has either or both attribute and 
time-to-failure components. SPARCS-2 also has an improved super 
modularity feature. Modules with minimal-cut unreliabiliy calcula- 
tions can be mixed with those having minimal-path reliability calcu- 
lations. All output has been standardized to system reliability or 
probability of success, regardless of the form in which the input data 
is presented, and whatever the configuration of modules or elements 
within modules. 


33431 Management of quality assurance and reliability human 
resources: the key to cost effective quality activities in the design and 
construction of nuclear power plants. DeLooper J.; Rausch, W.P. 
(Burns and Roe, Inc., Oradell, NJ). pp A3.1-A3.2 of Fifth annual 
national conference on nuclear power. Milwaukee, WI; American 
Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Assuring the quality of a nuclear power plant is a complex 
task involving many different organizations and functions. Each 
group involved performs quality tasks which are often duplicated by 
another organization. Timely appropriate management of human 
resources, used to accomplish the necessary QA/QC and reliability 
functions, can result in a significant savings to the utility while 
improving the quality assurance of the plant. It appears that a 
potential for a multi-million dollar savings can be effected, for a 
typical 1100 MW plant, by placing qualified personnel on the project 
at the optimum time. It will be the purpose of this paper to explore 
the areas a utility can control to achieve this objective. 


33432 Quality costs and trend analysis. Sparks, S.J. (Babcock 
and Wilcox Co., Barberton, OH). pp B1.1-Bl.11 of Fifth annual 
national conference on nuclear power. Milwaukee, WI; American 
Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

An effective quality cost and trend analysis program should 
have a reliable method for collecting data, an effective means of 
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when a the data, and a vehicle for instituting corrective action 
en adverse costs and trends have been identified. The methods 
mployed to collect data, the ways of categorizing and monitoring 
eficient conditions by the use of quality indicators and graphic 
pa ech wey and methods of reporting this information to man- 
agement are described. 


33433 Fuel components QC reports. Laufer, S.C.; Hasson, P.L. 
(General Electric Co., Wilmington, NC). pp > B2. 1-B2.13 of Fifth 
annual national conference on nuclear "lh Milwaukee, WI; 
American Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

The Fuel Components Operation (FCO) of General Electric’s 
Wilmington Manufacturing Department manufactures nuclear fuel 
bundle components. The Fuel Components Quality Control (FCQC) 
Reporting System is the method by which Quality information is 
captured, processed, and fed back to management and responsible 
individual contributors. The system recognizes, separates, and ad- 
dresses the needs of all levels of users. The manner in which Quality 
information is communicated and utilized to improve yields and 
reduce manufacturing losses is the key to its success. 


33434 Quality cost system in electronics. Denzer, H.O. (Fox- 
boro Co., MA). pp B3.1-B3.14 of Fifth annual national conference 
on nuclear power. Milwaukee, WI; American Society for Quality 
Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

A description is presented of a formal cost of quality system 
used in an electronic manufacturing facility. The system elements 
and reports are illustrated. Examples of the use of a quality cost 
system to measure quality performance and to improve product 
quality are included. A comparison to industry averages for quality 
costs is made. The paper attempts to show that the collection and 
use of quality costs are an aid to management and can be accompa- 
nied by improved product quality. 


33435 Construction quality verification program. Hawkinson, 
D.R. (Bechtel Power Corp., Norwalk, CA). pp C1.1-C1.18 of Fifth 
annual national conference on nuclear power. Milwaukee, WI; 
American Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

A system designed to analyze project documents, construc- 
tion and quality control inspection procedures and verify conform- 
ance to contractual requirements is described. Any variance from 
invoked requirements in the nature of incorrect references, conflicts 
between project documents to regulatory requirements or omissions, 
are reported to management as identified items. These pee 
Quality Verification Regn (CQVP) reports provide 
with a quality assurance tool to prevent proliferation of mee se 
that may result in substantial costs to correct or construction sched- 
ule deluys. 


33436 Quality activity planning and scheduling for multiorganiza- 
tion (company) projects. Kirschenmann, H.J. (EG and G Idaho, Inc., 
Idaho Falls, ID). pp C2.1-C2.11 of Fifth annual national conference 
on nuclear power. Milwaukee, WI; American Society for Quality 
Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

One of the major problems of Quality Assurance is the lack of 
very basic Quality Assurance (QA) Program planning. A tested 
method is presented of how such planning may be accomplished to 
nuclear industry requirements. Also presented are the resulting bene- 
fits such as greater acceptance of the QA Program requirements by 
project and greater cost and schedule awareness. The rang? lanning 
is illustrated in more detail in the form of a QA Pro was 
designed for construction management activities. Also p Reser isa 
technique for planning of inspection manpower scheduling to assure 
proper disciplines and manpower levels to support the required 
work, 


33437 Construction sequence scale model: an aid to productivity 
and quality assurance, Clothier, W.A. Sr. (Tennessee Valley Authori- 
ty, Knoxville, TN). pp C3.1-C3.9 of Fifth annual national conference 
on nuclear power. Milwaukee, WI; American Society for Quality 
Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

The natural tendencies of an engineering scale model to 
promote a high level of be cages # by error prevention di 
and construction stages of a project are studied. A brief section on 
the basic history of engineering modeling is used to describe TVA's 
usage of the model. The basic design model is explored in an 
overview touching the highlights of that form of modeling. A 
detailed look at the construction sequence model, a relatively new 
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form of model, is presented to demonstrate quality and productivity 
awareness. 


33438 Productivity improvement. Parise, M.J. (Burns and Roe, 
Inc., Richland, WA). pp C4.1-C4.5 of Fifth annual national confer- 
ence on nuclear _— Milwaukee, WI; American Society for 
Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Some of the actions taken to improve productivity and qual- 
ity in the area of pipe support fabrication and installation at a nuclear 
power plant are described. 


33439 Effective quality assurance for inservice examinations. 
Dunavant, D.W. (Southwest Research Inst., San Antonio, TX). pp 
D1.1-D1.8 of Fifth annual national conference on nuclear power. 
Milwaukee, WI; American Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Effective quality assurance is necessary for the efficient per- 
formance of inservice examinations. Equipment must be in proper 
working condition; material which comes in contact with the prima- 
ry pressure boundary must have documented chemical analysis, and 
personnel must be trained to pare their assignments quickly and 
accurately. The impact of delaying a refueling outage at a nuclear 
power plant is so great that the time and money spent ensuring that 
outages are not delayed due to problems with equipment, material, 
or personnel can be repaid many times over. 


33440 Cost-effective QA options for operations. Siebe, A.E. 
(Florida Power and Light Co., Miami). pp D3.1-D3.6 of Fifth annual 
national conference on nuclear power. Milwaukee, WI; American 
Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Operating nuclear power plant Quality Assurance Programs 
are moving into the phase where any changes or additions must pass 
stringent cost-effectiveness evaluations. Unfortunately the quality 
industry has not correlated operating plant data to demonstrate the 
effectiveness of most existing nuclear ity Assurance Program 
techniques. Several options that are effective in implementing an 
acceptable Operations QA Program and obtaining the most value for 
the dollar spent on QA are discussed. 


33441 Training techniques for industry. Jones, D.W. (Memphis 
State Univ., TN). pp E1.1-E1.7 of Fifth annual national conference 
on nuclear a Milwaukee, WI; American Society for Quality 
Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

The advantages and disadvantages of commonly used training 
techniques in relation to cost-effective, prevention-oriented Quality 
Assurance are examined. Important questions are whether training 
techniques teach cost effectiveness and whether the techniques are, 
themselves, cost effective. To answer these questions, criteria for 
evaluating teaching techniques for cost effectiveness were developd, 
and then commonly used techniques are evaluated in terms of 
specific training program objectives. Motivation of personnel is also 
considered important to the success of a training program, and 
methods are outlined by which recognition of the academic quality 
of industrial training can be used as a motivational technique. 


33442 Auditor training. Rusk, J. Jr. (General Atomic Co., San 
Diego, CA). pp E2.1-E2.8 of Fifth annual national conference on 
nuclear power. Milwaukee, WI; American Society for Quality Con- 
trol (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

The experienced quality assurance professional possesses most 
of the tools needed for auditing. However, the audit climate de- 
mands a unique attitude and certain additional skills and perceptions 
of the auditor. Developing that delta in any given group of students 
requires proper selection of instructional techniques. Selection crite- 
ria are presented, the more frequently encoutered pitfalls are identi- 
fied, and teaching approaches with a consistent record of success are 
indicated, with examples drawn from experience. 


33443 P-R-I-D-E in workmanship for quality. Yeargin, R.H. 
(Yeargin Construction Co., Inc., Greenville, SC). pp E3.1-E3.8 of 
Fifth annual national conference on nuclear power. Milwaukee, WI; 
American Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

An overview of Yeargin Construction Company's P-R-I-D-E 
in Workmanship program is presented. The attitude at Yeargin on 
how it promotes quality construction is discussed. 


33444 Use of four-tier quality standards for cost effective pro- 
curement in Ontario Hydro. Sawyer, W.A. (Ontario Hydro, Toronto, 
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Canada). pp G1.1-G1.16 of Fifth annual national conference on 
nuclear * ges Milwaukee, WI; American Society for Quality Con- 
trol (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Ontario Hydro has adopted Canada’s four-tier quality pro- 
= standards in the procurement of items for nuclear and fossil- 

lied generating stations. The scope of the standards is reviewed 

along with the work involved in their administration. An indication 
is given of the cost effectiveness of the procurement quality assur- 
ance program. 


33445 Quality cost effectiveness in the Central Electricity Gener- 
ating Board. Madden, T.A.G.; French, F.J. (Central Electricity 
Generating Board, London, England). pp G2.1-G2.15 of Fifth 
annual national conference on nuclear a. Milwaukee, WI; 
American Society for Quality Control (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

A brief description is presented of the Central Electricity 
Generating Board, and the percentage of coal, oil and nuclear power 
plant capacity is shown. The average load factors of each type are 
mentioned, and the forward nuclear program is discussed. The 
problems encountered in trying to identify cost effectiveness of 
quality assurance are mentioned particulary where commissioning 
delays arise due to factors other than quality assurance. For this 
reason, specific items of plant are identified and quality assurance as 
applied to those items is analyzed. In addition, the quality cost 

ectiveness of a number of manufacturers producing nuclear power 
plant components is discussed. 


33446 Cost effective quality program for the manufacturer of 
piping fittings. Oiwake, M. (Nippon Benkan Kogyo Co., Ltd., 
Tokyo, Japan). pp G3.1-G3.8 of Fifth annual national conference on 
nuclear power. Milwaukee, WI; American Society for Quality Con- 
trol (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

Methods in pipe-fitting manufacturing quality control are 
discussed. Methods include: providing the newly developed produc- 
tion equipments, applying the up-to-date inspection techniques, and 
reducing the nonconforming products thus obtaining the most eco- 
nomical production management. 


33447 Prevention of quality costs: Part I. Reactor QA system: 
Part II. pp G4.1-G4.30 of Fifth annual national conference on 
nuclear power. Milwaukee, WI; American Society for Quality Con- 
trol (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

The historical background is reviewed for the joint West 
German/USA Steam Turbine/Generator venture between 
Kraftwerk Union (K WU) and the Allis—Chalmers Corporation (A- 
CC) wherein the Quality Assurance requirements were outlined and 
established for implementation by Allis—Chalmers Power Systems, 
Inc. (A-CPSI). The integration and coordination efforts of the 
Quality Program using the best elements of the two continent 
approach for assuring product quality to the customer are described. 
The integrated quality system for steam turbines and generators is 
applicable and implemented with one set of procedures equally 
qualified for use in nuclear as well as fossil-fired steam generating 
systems as designed or built by either the West German or the U.S. 
affiliate. The Preventive Defect plan is stressed and subsequently 
evaluated by the Quality Cost process. 


33448 Nuclear plant outage management and quality assurance. 
Parker, R.C.; Jewett, J.R. (Tennessee Valley Authority, Chattanoo- 
ga, TN). pp D2.1-D2.8 of Fifth annual national conference on 
nuclear power. Milwaukee, WI; American Society for Quality Con- 
trol (1978). 

From 5. annual national conference on nuclear power; Knox- 
ville, TN, USA (16 Oct 1978). 

In an effort to capitalize on experience gained planning and 
conducting one outage after another, Tennessee Valley Authority 
has established permanently staffed outage management and quality 
assurance support staffs. These staffs have completed the first refuel- 
ing outages on Browns Ferry Nuclear Plant Units 1 and 2. Efficien- 
cy of the outage effort has steadily improved with increased experi- 
ence, indicating that permanently staffed outage management and 
quality assurance organizations can be cost effective. The organiza- 
tional structure of these staffs, as well as lessons learned during these 
first two outages, is presented in this paper. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 32528, 32529, 32530, 32546, 33371 
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33449 (AECL—5962) Review of the potential for actinide redis- 
tribution in CANDU thorium cycle fuels. Cameron, D.J. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba. Whiteshell Nuclear 
Research Establishment). Feb 1978. 3lp. Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

Actinide redistribution resulting from ne radial tempera- 

ture gradients is an accepted feature of the technology of fast reactor 
(U,Pu)O2 fuels. A thorium cycle in CANDU reactors would require 
the use of oxide fuels with two or more components, raising the 
question of actinide redistribution in these fuels. The mechanisms 
proposed to explain redistribution in (U,Pu)O2 fuels are reviewed, 
and their relevance to fuels based on ThOs is discussed. The fuel 
primarily considered is (Th,U)Oz2 but some reference is made to 
(Th,Pu)O2. At this early stage of thorium fuel cycle technology, it is 
not possible to consider quantitatively the question of redistribution 
in specific fuels. However, some guidelines can be presented to 
indicate to fuel engineers conditions which might result in significant 
redistribution. 
33450 (AECL—6182) Potential of axial fuel management strate- 
gies in thorium-fuelled CANDU’s. Milgram, M.S. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). Jun 
1978. 29p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Three axial fuel management strategies are compared for use 
in a CANDU-PHW reactor operating on a self-sufficient, equilibri- 
um thorium cycle. Two of these strategies are familiar ones for 
uranium reactors, and the third seeks to take advantage of the 
nuclear characteristics of the Th***? + U*** transmutation chain to 
improve the economics of the fuel cycle by periodically removing 
the fuel from the reactor. This results in an approximately 50% 
increase in burnup and an approximately 15% decrease in heavy 
element fuel inventory at a channel power of 6 MW, relative to the 
other strategies. 


33451 (AECL—6202) Introducing advanced nuclear fuel cycles 
in Canada, Duret, M.F. (Atomic Energy of Canada Ltd., Chalk 
River, Ontario. Chalk River Nuclear Labs.). May 1978. 24p. Dep. 
NTIS (US Sales Only), PC A03/MF A01. 

The ability of several different advanced fuel cycles to pro- 
vide energy for a range of energy growth scenarios has been 
examined for a few special situations of interest in Canada. Plutoni- 
um generated from the CANDU-PHW operating on natural uranium 
is used to initiate advanced fuel cycles in the year 2000. The four fuel 
cycles compared are: 1) natural uranium in the CANDU-PHW;; 2) 
high burnup thorium cycle in the CANDU-PHW;; 3) self-sufficient 
thorium cycle in the CANDU-PHW;; 4) plutonium-uranium cycle in 
a fast breeder reactor. While any plutonium generated prior to the 
introduction of the advanced fuel cycle remains, system require- 
ments for natural uranium for each of the advanced fuel cycles are 
the same and are governed by the rate at which plants operating on 
natural uranium can be retired. When the accumulated plutonium 
inventory has been entirely used, natural uranium is again required 
to provide inventory for the advanced fuel cycle reactors. The time 
interval during which no uranium is required varies only from about 
25 to 40 years for both thorium cycles, depending primarily on the 
energy growth rate. 


33452 (AED-Conf—77-498-001) Nuclear fuel accounting. Aisch, 
D.E. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.)). (International Atomic Energy Agency, Vienna 
(Austria)). 1977. 6p. (CONF-7709147—53). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

After a nuclear power plant has started commercial operation 
the actual nuclear fuel costs have to be demonstrated in the rate 
making procedure. For this purpose an accounting system has to be 
developed which comprises the following features: 1) All costs 
associated with nuclear fuel shall be correctly recorded; 2) it shall be 
sufficiently flexible to cover also deviations from proposed core 
eo tet. patterns; 3) it shall be applicable to different fuel cycle 
schemes. 


33453 (AED-Conf—77-498-027) Fuel cycle management. 
Herbin, H.C. (Electricite de France, 75 - Paris). (Zentralstelle fuer 
Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leopoldsha- 
fen (Germany, F.R.)). 1977. 8p. (CONF-7709147—69). Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The fuel cycle management is more and more dependent on 
the management of the generation means among the power plants 
tied to the grid. This is due mainly because of the importance taken 
by the nuclear power plants within the power system. The main task 
of the fuel cycle management is to define the refuelling pattern of the 
new and irradiated fuel assemblies to load in the core as a function 
of: 1) the differences which exist between the actual conditions of 
the core and what was expected for the present cycle, 2) the 
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operating constraints and the reactor availability, 3) the technical 
requirements in safety and the technological limits of the fuel, 4) the 
economics. Three levels of fuel cycle management can be consid- 
ered: 1) a long term management: determination of enrichments and 
expected cycle lengths, 2) a mid term management whose aim 
corresponds to the evaluation of the batch to load within the core as 
a function of both: the next cycle length to achieve and the —— 
ed power history of all the cycles up to the present one, 3) a 

term management which deals with the updating of the loaded fuel 
utilisations to take into account the operation perturbations, or with 
the alteration of the loading pattern of the next batch to respect 
unexpected conditions. 


33454 (AED-Conf—77-498-076) Nuclear fuel cycle activities 
with an utility. Schwarz, E. (Energie-Versorgung Schwaben A.G., 
Stuttgart (Germany, F.R.)). (International Atomic Energy 4 
Vienna (Austria)). 1977. 19p. (CONF-7709147—61). Dep. S (US 
Sales Only), PC A03/MF A0O1. 

From Meeting on construction and —— management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

The lecture will deal with the following topics: Fuel — 
ments: establishing fuel requirements - first core - reloads. - 
tion of required uranium and separation work: reload gen Ban J 
term - short term - during refuelling; exactness of i 
contracts: 1) Uranium and conversion; 2) Enrichment services; 3 
Fuel elements; 4) Ownership; 5) Accidential loss of material; 
Flexibility in time and amounts; 7) Specifications, surcharges; Te 


Terms of payment; 9) Fuel containers, ownership, 
reserves: 1) Natural uranium (concentrates or reserves in the 
ground); 2) Enriched uranium; 3) Fuel elements; 4) Cost of reserves; 
5) Exchange in case of need. Handling of contracts: 1) Schedule for 
deliveries; Notes for deliveries; 3) Fuel accounting and balance; 4) 
Formalities (export and import licenses, customs etc.). Fuel cost: 1) 
cent 2) Fuel cost calculations for comparison of bids and cost 
‘orecast. 


33455 (ANL—7721) ARC System fuel cycle analysis capability, 
REBUS-2. Hosteny, R.P. (Argonne National Lab., IL (USA)). Oct 
1978. Contract W-31-109-ENG-38. 409p. Dep. NTIS, PC Al8/MF 
A0l. 

A detailed description is given of the ARC System fuel cycle 
modules FCI001, FCC001, FC , and FCC003 which form the 
fuel cycle analysis modules of the ARC S . These modules, in 
conjunction with certain other modules of the ARC System previ- 
ously described in documents of this series, form the fuel cycle 
analysis system called REBUS-2. The physical model upon which 
the REBUS-2 fuel cycle modules are based and the calculational 
approach used in solving this model are discussed in detail. The 
REBUS-2 system either solves for the infinite time (i.e., equilibrium) 
operating conditions of a fuel recycle system under fixed fuel man- 
agement conditions, or solves for the operating conditions during 
each of a series of explicitly specified (i.e., nonequilibrium) sequence 
of burn cycles. The code has the capability to adjust the fuel 
enrichment, the burn time, and the control poison requirements in 
order to satisfy user specified constraints on criticality, di 
fuel burnup, or to give the desired multiplication constant at some 
specified time during the reactor operation. 


33456 (CEA-N—2009) Parametric study, based on physical and 
economic aspects, of the in-pile fuel cycle of pressurized light water 
reactor cores. Guillet, J.L. (CEA Centre d'Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-les-Durance (France). it. des Reac- 
teurs a Eau; Paris-11 Univ., 91 - Orsay (France)). Jan 1978. 181p. (in 
French). Dep. NTIS (US Sales Only), PC A09/MF AO1. 

Thesis. 

A method of determining the first core of a PWR reactor was 
pron This method is simple, inexpensive and takes the form of 
general laws expressing the effect of an enrichment variation from 
one batch to an other on the cycle characteristics (cycle length, end- 
of-cycle burn-up). These considerations are based upon an economic 
study which gives an idea of the financial consequences on the 
technical solution finally adopted. The parameters considered are the 
fuel cycle cost and the fuel investment cost. The computing methods 
used are based on a notion of ogee d theoretical core reactivity 
control which keeps stationary the power distributions during the 
cycle. A poisoned configuration involving burnable poisons, worked 
out on a particular case on the basis of this optimum control 
approach, has led to power distributions more uniform during the 
cycle and an appreciable limitation of the respective power peaks. 


33457 Some aspects of the nuclear fuel cycle. The Belgian case. 
Goldschmidt, P. (Synatom, Brussels (Belgium)). Electricite; No. 166, 
2-18(Jun 1978). (In French). 

The principal aspects of the Belgian fuel cycle situation are 
described. The economical data as the investments, the fuel cycle 
cost, the plutonium value and the fuel storage cost are presented. 
The different steps in the upstream parts costs, the in pile manage- 
ment and the downstream parts of the fuel cycle are described. Some 
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ions are presented for the supply, the U-enrichment, the fuel 
fabrication, the pile management, the reprocessing and the waste 


33458 Plutonium recycle R and D and experience at 
Big Rock Point. Voll, R.W. (Consumers Power Co., Jackson, MI). 
pp III.5.1-I11.5.10 of Proceedings of the topical ——s on the 
eeoatem fuel cycle. La Grange Park, IL; American Nuclear Soci- 
ety (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

A utility's progressive nuclear fuel management philosophy 
must include consideration to both the front and back end of the 
nuclear fuel cycle. Operation of a nuclear facility since 1962 with 
various fuel designs and a large inventory of spent fuel, containing 
generated plutonium, provided the impetus for a plutonium recycle 
R and D program with the goal of obtaining safe and economic fuel 
design and performance. In cooperation with different fuel vendors 
and outside groups, highly favorable mixed oxide fuel operating and 
handling experience in concert with continuously developing regula- 
tory requirements, has been achieved since 1969. This experience, 
shared with fuel manufacturers, provides a data base for optimized 
fuel design and utilization and hence lower fuel costs. MO: fuels 
have performed as well as urania fuels. 


33459 KWU plutonium recycle fuel and core design, performance, 
and experience. Maerkl, H.; Stehle, H. (Kraftwerk Union AG, Erlan- 
gen, Germany). pp IV.2.1-IV.2.13 of Proceedings of the topical 
meeting on the plutonium fuel cycle. La Grange Park, IL; American 
Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Till now 175 Pu-bearing fuel assemblies with altogether 7896 
mixed oxide fuel rods designed and specified by KWU and fabricat- 
ed by ALKEM have been or are in operation in German power 
reactors. In the Obrigheim (PWR) and in the Gundremmingen 
(BWR) plant up to 20% of the core are made up of Pu fuel. Fuel and 
core performance has been very satisfactory. This extensive operat- 
ing and performance experience supplemented by results of post 
irradiation evaluations, irradiation tests, and nuclear experiments 
furnished sufficient evidence that large scale use of recycle Pu fuels 
in commercial LWR cores, at least up to SGR level, is technically 
feasible with the same degree of reliability and safety as in U-fueled 
LWRs. 


33460 Experience on plutonium recycle in Italy. Ariemma, A. 
(Ente Nazionale per |’Energia Elettrica, Rome, Italy); Lepscky, C.; 
Linari, A.; Paoletti G.; M.; Pistella, F.; Testa, G. pp IV.3.1-IV.3.10 
of Proceedings of the topical meeting on the plutonium fuel cycle. 
La Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

Following a positive operating experience of sixteen proto- 
type Pu fuel assemblies, a full reload (forty-six assemblies) of Pu 
island type was loaded in the Garigliano BWR 160 MWe Nuclear 
Power Station. Also in Trino Vercellese PWR 260 MWe Nuclear 
Power Station eight all Pu assemblies are now operating. The 
information given from operation was complemented by a series of 
specific parallel activities consisting of experiments in critical facili- 
ties, nondestructive measurements in the power station, such as 
gamma-scannng at every cycle, as well as non destructive and 
destructive measurements in the hot cells or fuel rods at different 
burn-up stages. 


33461 Review of plutonium utilization in PWRs. Shapiro, N.L. 
(Combustion Engineering, Inc., Windsor, CT). pp IV.5.1-IV.5.13 of 
Proceedings of the topical meeting on the plutonium fuel cycle. La 
Grange Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

This review of plutonium utilization in PWRs discusses the 
significant role that plutonium recycle can play in increasing the 
nuclear capacity that can be supported by our uranium resource 
base. Plutonium recycle is seen to be economic and an important 
factor in the development and demonstration of the fuel cycle 
services required for the commercialization of the LMFBR. Fuel 
management and design options are discussed which illustrate that 
the suitably designed PWR can accommodate the increased plutoni- 
um loadings necessary to utilize the rapidly growing stockpile of 
plutonium, and the analysis of mixed-oxide experiments provides 
confidence in the suitability of current design methods for predicting 
the = of reactors containing substantial quantities of mixed- 
oxide fuel. 
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PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 32008, 32034, 32035 


33462 (INIS-mf—4186) Nuclear power and heating plant in the 
urban agglomeration of Prague. Himmel, J.; Verner, V. (Ustav pro 
Vyzkum a Vyuziti Paliv, Bechovice (Czechoslovakia)). Mar 1975. 
30p. (In Czech). Dep. NTIS (US Sales Only), PC A03/MF AO1. 
The results of a study are summed up and evaluated of 
roblems related to the possible construction of nuclear heat sources 
for the Prague conurbation, namely the nuclear power and heat 
plants in Prague-Holesovice and in Prague-South. Ecological and 
economic problems are briefly listed which will have to be solved 
before the nuclear heat sources and the centralized heat supply 
system are built. 


NUCLEAR REACTOR TECHNOLOGY 


THEORY AND CALCULATION 


33463 (LA-UR—79-38) Timing comparison of two-dimensional 
discrete-ordinates codes for criticality calculations. Miller, W.F. Jr.; 
Alcouffe, R.E.; Bosler, G.E.; Brinkley, F.W. Jr.; O’dell, R.D. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 19p. (CONF-790402—10). . NTIS, PC A02/MF AO1. 
From Cos methods in nuclear engineering; Wil- 
eee VA, USA (23 Apr 1979). 
¢ authors compare two-dimensional discrete-ordinates neu- 
tron transport computer codes to solve reactor criticality problems. 
The fundamental interest is in determining which code requires the 
minimum Central Processing Unit (CPU) time for a given numerical 
model of a reasonably realistic fast reactor core and — The 
computer codes considered are the most advanced available and, in 
three cases, are not officially released. The conclusion, based on the 
study of four fast reactor core models, is that for this class of 
fae ig the diffusion synthetic accelerated version of TWOTRAN, 
led TWOTRAN-DA, is superior to the other codes in terms of 
CPU requirements. 


33464 (ORNL—5180) Exposure calculation code module for re- 
actor core analysis: BURNER. Vondy, D.R.; Cunningham, G.W. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 224p. Dep. NTIS, PC A10/MF AO1. 

The code module BURNER for nuclear reactor exposure 
calculations is presented. The computer requirements are shown, as 
are the reference data and interface data file requirements, and the 
+ gaat equations and procedure of calculation are described. 

€ operating history of a reactor is followed over the period 
between solutions of the space, energy neutronics problem. The end- 
of-period nuclide concentrations are determined given the necessary 
information. A steady state, continuous fueling model is treated in 
addition to the usual fixed fuel model. The control options provide 
flexibility to select among an unusually wide variety of programmed 
procedures. The code also provides user option to make a number of 
auxiliary calculations and print such information as the local gamma 
source, cumulative exposure, and a fine scale power density distribu- 
tion in a selected zone. The code is used locally in a system for 
computation which contains the VENTURE diffusion theory neu- 
tronics code and other modules. 


33465 (ORNL—5505) VITAMIN-E: an ENDF/B-V multigroup 
cross-section library for LMFBR core and shield, LWR shield, dosi- 
metry and fusion blanket technology. Weisbin, C.R.; Roussin, R.W.; 
Wagschal, J.J.; White, J.E.; Wright, R.Q. (Oak Ridge National Lab., 
TN (USA)). Feb 1979. Contract W-7405-ENG-26. 27p. (ENDF— 
274). — NTIS, PC A03/MF AO1. 

¢ Department of Energy (DOE) Office of Fusion Energy 
(OFE) and the Division of Reactor Research and Technology 
(DRRT) jointly sponsored the development of a coupled fine-group 
cross section library. This 171-neutron, 36-gamma-ray group library 
was based upon ENDF/B-IV and was intended to be applicable to 
fusion reactor neutronics and LMFBR core and shield analysis. 
Versions of the library are available from the Radiation Shielding 
Information Center (RSIC) at the Oak Ridge National Laborary in 
both AMPX and CCCC formats. Computer codes for energy grou 
collapsing, interpolation on Bondarenko factors for resonance self- 
shielding and temperture corrections, and various other useful data 
manipulations are also available. The experience gained in the gen- 
eration, validation and utilization of this library along with its broad 
range of applicability has led to the request for updating this data set 
using ENDF/B-V. Additional support in this regard has been pro- 
vided by the Defense Nuclear Agency (DNA) and by the Electric 
Power Research Institute (EPRI) in support of weapons analyses 
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and light water reactor shielding and dosimetry problems, respec- 
tively. The purpose of the report is to provide detailed specifications 
and rationale for the proposed ENDF/B-V update (designated VI- 
TAMIN-E) to the VITAMIN-C library. 


33466 One-group neutron transport equation and angular flux 
separability. Shalitin, D.; Wagschal, J.J.; Yeivin, Y. (Hebrew Univ. 
of Jerusalem, Israel). Nucl. Sci. Eng.; 68: No. 3, 243-248(Dec 1978). 

Conditions for the reduction of the time-dependent neutron 
transport equation to an energy-independent (one-group) equation 
are discussed. It is shown that a meaningful reduction is equivalent 
to angular flux separability into a product of an energy spectrum and 
a spatial and angular function. It is proven that such a separability in 
a finite system is possible if and only if the total cross section is 
energy independent, provided some auxiliary conditions are met. 
The physical situations in which these conditions are satisfied and 
the similarity to the so-called first fundamental theorem of reactor 
theory are discussed. 


33467 Analytic method for the numerical solution of the integral 
transport equation for a homogeneous cylinder. Milgram, M.S. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario). Nucl. Sci. 
Eng.; 68: No. 3, 249-269(Dec 1978). 

The integral transport equation for the flux density in the 
interior of an infinite homogeneous cylinder is reduced to a matrix 
eigenvalue problem for the critical cylinder and a set of linear 
algebraic equations for the driven case with surface in-currents. The 
matrix elements are identified as moments of modified Bessel func- 
tions and are easily computed. A connection is made with classical 
diffusion theory via a related matrix eigenvalue problem, from which 
the diffusion coefficient and extrapolation endpoint can be comput- 
ed. Analytic properties of the matrix elements are used to obtain 
approximate solutions for (optically) dense and transparent cylinders. 
Numerical results are given for the American Nuclear Society 
benchmark black rod problem, and the fact that only small matrices 
are required for a large range of problems is demonstrated. 


33468 Detailed calculations in energy and space of effective 
neutron resonance cross sections. Aragones, J.M. (Polytechnic Univ. 
of Madrid, Spain). Nucl. Sci. Eng.; 68: No. 3, 281-298(Dec 1978). 

A method is developed for rcs effective neutron cross 
sections in the resolved resonance groups of homogeneous mixtures 
of cylindrical cells in regular reactor lattices. A rigorous treatment 
of the nucleonic and neutronic problems provides accurate numeri- 
cal solutions with detailed dependence in energy and space for both 
Doppler-broadened cross sections and self-shielded neutron fluxes. 
The common simplifying sepeesinations are not introduced, so that 
the method is used as a reference to analyze some of the detailed 
self-shielding effects that are commonly ignored or approximated in 
applications ranging from homogeneous mixtures of different reso- 
nant nuclides to cylindrical cells with nonuniform temperatures and 
concentrations within the fuel. 


33469 Sensitivity theory for reactor thermal-hydraulics problems. 
Oblow, E.M. (Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 68: 
No. 3, 322-337(Dec 1978). 

A sensitivity theory based on reactor physics experience was 
successfully developed for a reactor thermal-hydraulics problem. 
The new theory is derived for the case of nonlinear transient heat 
and mass transfer in a typical reactor subassembly. Suitable adjoint 
equations for heat and fluid flow are presented along with methods 
for deriving the sources and boundary and final conditions for these 
equations. Expressions for the sensitivity of any integral temperature 
response to problem input data are also presented. The theory is 
applied to a sample problem describing the steady-state thermal- 
hydraulic conditions in a Clinch River Breeder Reactor fuel channel. 
For this case, sensitivity coefficients are derived for several thermal 
response functions (i.e., peak clad and peak fuel temperature) for all 
physical input data (i.e., the heat transfer coefficient, thermal con- 
ductivities, etc.). A typical uncertainty analysis for peak clad and 
peak fuel temperature was also performed using uncertainty informa- 
tion about the physical data. Conclusions are drawn about the 
applicability of this approach to more general problems, and the 
procedures for its implementation in conjunction with large safety or 
thermal-hydraulics codes are outlined. The method is also compared 
with currently used response surface techniques. 


33470 Possible criticality of protactinium-231. Wu, G.C.; Ruby, 
L. (Univ. of California, Berkeley). Nucl. Sci. Eng.; 68: No. 3, 349- 
351(Dec 1978). 

Three-group diffusion theory has been applied to a computa- 
tion of the ***Pa mass required to sustain a fast-neutron chain 
reaction. The method was tested by preliminary calculation of 
several **5U—*5*U systems and of a single ***Pu—?**Pu system. 
The best agreement between predictions and measurements was 
found for high-enrichment ***U—?**U systems. In the case of 2*'Pa, 
where many of the necessary data do not exist, use was made of the 
characteristics of **7Np as a substitute. The predicted critical radius 


NUCLEAR REACTOR TECHNOLOGY 3465 


for **'Pa is 22.67 +- 1.81 cm, and the corresponding critical mass is 
750 +- 180 kg. 


33471 Direct technique for unfolding neutron spectra from activa- 
tion data. Sekimoto, H. (Tokyo Inst. of Tech., Japan,). Nucl Sci. 
Eng.; 68: No. 3, 351-356(Dec 1978). 

A new method is tage to unfold a neutron spectrum from 
measured activities with a guess shape for the spectrum. This 
method minimizes the weighted sum of the deviations from the guess 
shape and the measured activities and optimizes the scaling factor of 
the spectrum at the same time. Unlike most conventional methods, it 
does not need iterations, but instead directly obtains an unfolded 
spectrum by solving a positive definite matrix, whose size is equal to 
the number of the measured activities. Both analytical and numerical 
comparisons with some conventional methods are also presented. 


33472 Dual variational principles for an elliptical partial differen- 
tial equation. Vacek, J. (Skoda, Plzen (Czechoslovakia). Zavod 
Vystavba Jadernych Elektraren). Apl. Mat.; 21: No. 1, 5-27(1976). 

Dual variational principles for an elliptic partial differential 
equation of the second order with combined boundary conditions are 
formulated. This equation is important in nuclear reactor theory 
where it is known as a one-group neutron diffusion equation. A 
posteriori error estimates are obtained and for some class of prob- 
lems the convergence of approximate solutions of the dual problem 
is proved. A numerical example is presented. The analysis of the 
approximate solutions suggests that when we are interested mainly in 
the values of co-normal derivatives on the boundary the dual 
method can serve as an effective method for obtaining an approxi- 
mate solution. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 33126, 33179, 33434, 33438, 
33446, 33447, 33553, 34151, 34177, 34181, 34194, 34199, 34200, 
34234, 34238, 34254, 34294, 34303, 34670 


33473 (AED-Conf—77-498-012) Decontamination of surfaces. 
Dlouhy, Z. (Ustav Jaderneho Vyzkumu, Rez (Czechoslovakia). 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 17p. 
(CONF-7709147—10). Dep. NTIS (US Sales Only), A02/MF 
AOl. 


From Meeting on construction and — management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

Main sources and characteristics of wastes are discussed and 
basic data are given on the amount and nature of all wastes produced 
during the treatment of liquid and gaseous wastes in nuclear power 
plants with boiling (BWR), pressurized (PWR), and advanced gas- 
cooled (MGR) reactors of a 1,000 MW(e) installed power. A short 
comparison of methods used for liquid radioactive waste treatment is 
given. Methods are shortly described for solidification of concen- 
trates, sludges, resin slurries, and for immobilization of radioactive 
substances in other solid wastes. An approach to the problem of 
waste storage in a densely populated country is given. The part 
dealing with surface decontamination problems is dedicated to con- 
taminant sources in gas and water-cooled reactors, to decontaminat- 
ing agents used in reactor technology, and to the description of most 
important methods used in decontamination practice. A short evalu- 
ation of protective coatings from the point of view of their further 
successful decontamination is given. 


33474 (AED-Conf—77-498-035) Clean conditions during the 
erection phase. Koschel, P. (Mannesmann- ibau A.G., Dues- 
seldorf (Germany, F.R.)). (International Atomic Energy a 
Vienna (Austria)). 1977. 18p. (CONF-7709147—24). Dep. Ss (Us 
Sales Only), PC A02/MF AOI. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. rmany (5 Sep 1977). 

Following the basic requirements of the Regulatory Guide 
1.37 and ANSI 45.2.1 - Standard on Cleaning of Fluid Systems and 
Associated Components during the Construction Phase of Nuclear 
Power Plants as a guideline, the implementation of cleaning oper- 
ations in the pre-installation phase, the installation phase and the 
maintenance of clean conditions until the operational phase is cov- 
ered. Specific information will be given from the practical experi- 
ence point of view with the work execution under clean conditions 
of piping and components at the semi-finished product manufacturer, 
the prefabrication workshop and the on-site installation with specific 
reference to the various detailed procedures required by individual 
system builders for nuclear power plants in Germany and abroad. 


33475 (AED-Conf—77-498-048) Transference of know-how for 
the fabrication of heavy components for nuclear power reactors, 
Meier, F. (Gutehoffnungshuette Sterkrade A.G., Oberhausen-Sterk- 
rade (Germany, F.R.)). (International Atomic Energy Agency, 
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Vienna (Austria)). 1977. 1lp. (CONF-7709147—14). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The following topica are covered: 1) Heavy components for 
nuclear power reactors. Reactor pressure vessels with total weight 
of 540 tons; steam generators: heat exchangers with U-type tube 
bundles, total weight 420 tons. 2) Choice of know-how recipient. 
Technical criteria, i.e. manufacturing facilities, existing quality assur- 
ance system, location of the workshops, possibilities for training, 
infrastructures. 3. Measures for transferring know-how tc a new y 
established company. Planning and erection of the factory: organisa- 
tional set up of the company; mnel selection and training; 
transfer of documentation; transfer of know-how that cannot be 
transferred in a written form. 4) Contracts for assuring the transfer 
of know-how. Stipulation of mutual rights and obligations of the 
know-how owner and receiver in individual contracts: engineering 
services contract, technical information contract, personnel training 
contract, license contract. 


(AED-Conf—77-498-071) Routine testing on protective 
lety systems and components. Rysy, W. (Kraftwerk Union 

A.G., Erlangen (Germany, F.R.)). (intecnati tional Atomic Energy 
Agency, Vienna (Austria)). 1977. 48p. (CONF-7709147—33). Dep. 

S (US Sales Only), PC A04/MF AOI. 

From Meeting on construction and a management of 
a nuclear power diet Karlsruhe, F.R. Germany (5 Sep 1977). 
The following topics are discussed: 1) In-process inspection, 
tests during commissioning. 2) Tests during reactor operation. 2.1) 
Reactor protection system, for example: continuous auto-testing by a 
dynamic system, check of the output signals; 2.2) safety features: 
selected examples: functional tests on the ECCS, trial operation of 
the emergency diesels. 3) Tests during refuelling phase. 3.1) Contain- 
ment: Leakage rate tests, leak testing; 3.2) coolant system: selected 
examples: inservice inspections of the pressure vessel, eddy current 
testing of the steam generator, functional tests of safety valves. 


33477 (AED-Conf—77-498-079) Basic principles of quality as- 
surance. Stauffer, M. (Motor-Columbus Ing unter 
A.G., Baden (Switzerland)). (International Atomic Energy Agency, 
Vienna (Austria)). 1977. 22p. (CONF-7709147—16). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

From Meeting on construction and ——— management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

After a brief review of the origin of the ‘quality concept’ and 
the historical development of quality assurance, questions such as 
‘what is QA’ and ‘why is QA so important in nuclear technology’ as 
well as definitions and main requirements of relevant QA codes and 
standards are presented and discussed. By means of a project realiza- 
tion schematic, tasks, duties, responsibilities, and possible QA organi- 
grammes as well as QA programme and manual requirements are 
explained and compared. From a QA point of view, it is shown that 
no basic difference exists between design and production or con- 
struction control activities. Special emphasis is layed upon active 
owner's participation in the implementation of QA programmes for 
NPP and the advantages offered are described and illustrated by 
typical examples. 


33478 (CONF-790222—1) Recent trends in radiation shielding: a 
RSIC perspective. Trubey, D.K.; Roussin, R.W.; Maskewitz, B.F. 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 7p. Dep. NTIS, PC A02/MF AOI1. 

From 3. national symposium on radiation physics; Waltair, 
India (19 Feb 1979). 

The subject of radiation transport and shielding in the nuclear 
power industry is reviewed, and advances in the state of the art are 
described. These fall into the areas of computational methods, nucle- 
ar cross sections, industry practices, and standards. Computer codes 
and data available from the Radiation Shielding Information Center 
(RSIC) representing recent advances are also described. 


33479 (INIS-mf—4287, pp 70) Method of impact strength testing 
on microsamples. Sazhina, S.N. (Mosehnergoremont (USSR)). 1977. 
(In Russian). 

From Improvements in efficiency and quality of steam and 
nuclear power plant maintenance; Moscow, USSR (24 Oct 1977). 


TL 


33480 (NUREG/CR—0541) Reactor primary coolant system 
pipe rupture study method for detection of sensitiation in stainless 
steel, Progress report No. 45, July—September 1978. Clarke, W.L. 
(General Electric Co., San Jose, CA (USA). Nuclear Energy Engi- 
neering Div.). Oct 1978. 28p. NTIS, PC A03/MF AO1. 

A program is in progress to develop a quantitative method 
[Electrochemical Potentiokinetic Reactivation CEPR] for nondes- 
tructively measuring the degree of sensitization in Type-304 and - 
304L stainless steels. The technicque has been extended to character- 
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ize weld heat-affected zones and to correlate degree of sensitization 
with intergranular stress corrosion cracking resistance. Current stud- 
ies are directed toward establishing procedures for, and qualifiying, a 
technique to obrtain EPR measurements in-situ on reactor compo- 
nents in the field. 


33481 (NUREG/CR—0652) Critical experiments, measurements 
and analyses to establish a crack arrest methodology for nuclear 
pressure vessel steels. Quarterly report, April—June 1978. Hahn, 
G.T.; moar | o Marschall, C.W.; Rosenfield, A.R.; Gehlen, 
P.C.; Hoagland, R. ; Kanninen, M.F.; Popelar, C. (Battelle Colum- 
bus Labs., 4 (USA). Jan 1979. 87p. (BMI—2018). Dep. NTIS, PC 
A05/MF A‘ 

theo of a program seeking (i) dynamc analyses of crack 
arrest in thermally stressed nuclear pressure vessels, (ii) standardiza- 
tion of a laboratory test method for measuring the crack arrest 
toughness and (iii) a crack arrest toughness data base for unirradiated 
and irradiated nuclear steels and weldments are described. The 
dynamic analysis is used to examine a hypothetical run-arrest event 
in a thermally stressed cylinder for the conditions of the Oak Ridge 
National Laboratory Thermal Shock Experiment TSE-4 and an 
assumed brittle material. A large crack jump amounting to 69% of 
the remaining cylinder wall is calculated. A statistical analysis of the 
crack arrest toughness measurements on unirradiated test pieces is 
a” 


Method of fabricating a flow device. Hale, R.L. (to De- 
partment = Energy). US Patent 4,112,568. 12 Sep 1978. Filed date 1 
P- 

PAT-APPL-802,346. 

A novel method for fabricating leaktight tubular articles 
which have an interior flow channel whose contour must conform 
very closely with design specifications but which are composed of 
metal which tends to warp if welded is described. The method 
consists of designing two longitudinal half-sections contoured inter- 
nally to cooperatively form the desired flow passageway. Each half- 
section is designed with a pair of opposed side flanges extending 
between the end flanges and integral therewith. The half-sections are 
positioned with their various flanges in confronting relation and with 
elongated metal gaskets extending between the confronting flanges 
for the length of the array. The gaskets are a deformable metal 
which is fusion-weldable to the end flanges. The mating side flanges 
are joined mechanically to deform the gaskets and provide a longitu- 
dinally sealed assembly. The portions of the end flanges contiguous 
with the ends of the gaskets then are welded to provide localized 
end welds which incorporate ends of the gaskets, thus transversely 
sealing the assembly. This method of fabrication provides leaktight 
articles having the desired precisely contoured flow channels, 
whereas various conventional methods have been found unsatisfac- 
tory. 


33483 Review of work related to reheat cracking in nuclear 
reactor pressure vessel steels. Dhooge, A.; Dolby, R.E.; Sebille, J.; 
Steinmetz, R.; Vinckier, A.G. (Belg Inst voor Lastech, Ghent). Int. 
J. Pressure Vessels Piping; 6: No. 5, 329-409(Sep 1978). 

This review was completed in 1976 and describes the then- 
current knowledge on the problem of reheat cracking in weldments 
of nuclear pressure vessel steels. The incidence of underclad cracks 
and structural weld cracks in heat affected zones (HAZ) is described 
and current theories on the cracking mechanism and controlling 
factors discussed. Problems concerned with detecting the cracks by 
destructive and nondestructive methods are outlined. The paper then 
deals in detail with testing techniques for reheat crack susceptiblity 
and with methods of controlling the problem of underclad and 
structural weld cracking. Finally, the engineering significance of 
cracks in relation to hydrotesting and service is discussed. An 
appendix gives recommendations for additional work on the subject. 
162 refs. 


33484 Computerized integrated leak rate testing. Stojak, P.F. 
(Mobil Res and Dev Corp). Power Eng.; 82: No. 8, 58-61(Aug 1978). 

It is shown that fuel, manpower and time costs for integrated 
leak rate testing of a nuclear power plant containment vessel can be 
reduced by the right choice of a computerized ILRT system. The 
chosen system should be flexible and simple because of the infre- 
quency of ILRTs and the unfamiliarity of personnel with computer 
operations. In addition, the system should be redundant so that the 
utility can shift rapidly to a backup if a computer malfunction occurs 
during the lengthy period of testing. It is important, also, to use a 
system with reasonably sophisticated soft-ware capability to provide 
extensive analysis and thereby avoid the need for software develop. 
ment for facilities that exist elsewhere. An example is given of a type 
of computer program which has proved substantially beneficial both 
for expected conditions during an ILRT and also as an aid when 
unforeseen problems occur. 
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33485 Modular heat exchanger. Culver, D.W. (to Dept. of 
Energy). US Patent 4,098,329. 4 Jul 1978. Filed date 29 Jul 1976. 
12p. 


PAT-APPL-709,787. 

A heat exchanger for use in nuclear reactors is disclosed 
which includes a heat exchange tube bundle formed from similiar 
modules each having a hexagonal shroud containing a large number 
of thermally conductive tubes which are connected with inlet and 
outlet headers at opposite ends of each module, the respective 
headers being adapted for interconnection with suitable inlet and 
outlet manifold means. In order to adapt the heat exchanger for 
operation in a high ——— and high pressure environment and 
to provide access to all tube ports at opposite ends of the tube 
bundle, a spherical tube sheet is arranged in sealed relation across the 
chamber with an elongated duct extending outwardly therefrom to 
provide manifold means for interconnection with the opposite end of 
the tube bundle. 


33486 Grain boundary diffusion with radioactive decay. Polley, 
M.V. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). J. Phys., A (London); 11: No. 9, 1287-1293(21 Jun 
1978). 


Expressions are derived for calculating concentration profiles 
of a species diffusing down grain boundaries whilst undergoing 
radioactive decay. The model assumes a constant concentration at 
the surface of a semi-infinite substrate and that grain boundaries are 
isolated and are normal to the surface. Two derivations are present- 
ed, one for the time-dependent case and the other for the equilibrium 
case in which the rate of diffusion is balanced by the rate of 
radioactive decay. For the time-dependent case the treatment is 
simplified by neglecting diffusion in the lattice in the direction 
normal to the surface. This work has application to predicting and 
interpreting concentration profiles in radioactive deposits on nuclear 
reactor components. 


33487 Nuclear IEEE Standards. Volume 1. New York, NY; 
Institute of Electrical and Electronics Engineers, Inc. (1978). 360p. 

Nuclear standards published by the Institute of Electrical and 
Electronics Engineers are cataloged. A tab key and index are pro- 
vided. 


33488 Nuclear IEEE Standards and American National Stand- 
ards on nuclear instrumentation published by IEEE. Volume 2. New 
York, NY; Institute of Electrical and Electronics Engineers, Inc. 
(1978). 384p. 

Nuclear standards of the Institute of Electrical and Electron- 
ics Engineers (IEEE) and American National Standards published 
by IEEE are presented. A tab key and index are provided. 


33489 Investigation of strength of vessels of different steel types 
under conditions of static and low cycle loading. Anan’eva, N.S.; 
Kutepov, S.M.; Karan, Yu.B.; Logvinov, V.I.; Pleshakova, T.S.; 
Rachkov, V.I. Chem. Pet. Eng. (USSR) (Engl. Transl.); 13: No. 9-10, 
776-779(1977). 

An experimental investigation into the strength of pressure 
vessels made of different ty of steels is described. The results 
obtained show that the use of weld joints of different types for shells 
and heads of VSt. 3sp and 12Kh18NI10T steels which operate under 
conditions of static loading does not reduce the strength of such 
vessels in comparison with vessels made from the less strong VSt. 
3sp steel alone. 10 refs. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 33433, 34189, 34272, 34273 


33490 (AED-Conf—77-498-032) Cladding tubes of zircaloy and 
steel. Kessel, H. (Mannesmann-Roehrenwerke A.G., Hellenthal 
(Germany, F.R.)). (Zentralstelle fuer Atomkernenergie-Dokumenta- 
tion (ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1977. 
9p. (CONF-7709147—68). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Zircaloy 2 and 4 are the most important zirconium alloys for 
use as fuel cladding material in light and heavy water reactors. In 
fast breeder reactors the cladding tubes are of a modified 16/16- Cr- 
Ni-type with improved mechanical, long-term creep rate and rupture 
- life versus temperature properties. Starting with hot-extruded tube 
shells the fabrication of Zircaloy cladding tubes is done by 3 - 4 cold 
reduction steps in tube reducers or rolling machines followed by 
heat treatments in vacuum. To obtain the specified properties a 
precise combination of final area reduction and final annealing is 
absolutely necessary. The fabrication route of stainless steel clad- 
dings and guide tubes is similar to the Zircaloy production, excep- 
tionally the last cold-forming steps are made on cold-drawing bench- 


NUCLEAR REACTOR TECHNOLOGY 3467 


es, because of economic reasons. After each cold reduction the 
material is annealed at recrystalisation temperatures under mops ga 
atmospheres. As example, some of the important properties of 
cladding tubes, i.e. mechanical and technological data, microtuc 
ture, corrosion resistance and hydrid orientation, are reported. A 
brief survey is given about the quality assurance and inspection 
system which is necessary for obtaining the same final tube proper- 
ties for a longer production period. 


33491 (JAERI-M—7417) Evaluation of fission-product gases 
program GAPCON series and FREG-3 to estimate the 
transfer coefficient. Ohki, N.; Harayama, Y.; Takeda, T.; 
(Japan Atomic a Research Inst., Tokyo). Dec 1977 
Japanese). Dep. NTIS (US Sales Only), PC A03/MF A0l. 

In safety evaluation of a fuel rod, estimation of the 
energy in the fuel rod is indispensable. For this estima’ 
temperature distribution in the fuel rod is calculated. Most i im 
in determination of the temperature distribution is the 
transfer coefficient (gap conductance) between pellet 
cladding inner surface. Under fuel rod operating condition, — 
mixed gas in the gap is 2 ere of He, Xe and Kr. He is 
sealed gas. Xe and Kr are fission-product gases, of which 
quantities depend on the fuel burn-up. In program GAPCON series 
(GAPCON and GAPCON-THERMAL-1! and -2) and FREG-3, 
these quantities are — as a function of the irradiation time, power 
rating and neutron flux in estimation of the thermal conductivity of 
the mixed gas. The methods of calculating the quantities of Xe and 
Kr in the programs have been examined. Input of the neutron flux 
which influences F.P. gas production rates is better than the determi- 
nation from the fuel-rod power rating. 


33492 Automatic inspection system for nuclear fuel pellets or 
rods. Miller, W.H. Jr.; Sease, J.D.; Hamel, W.R.; Bradley, R.A. (to 
Dept. of Energy). US Patent 4,098 7408. 4 Jul 1978. Filed date 22 Apr 
1977. 


st 
pba a 


6p. 

PAT-APPL-791,257. 

An automatic inspection system is provided for determining 
surface defects on cylindrical objects such as nuclear fuel pellets or 
rods. The active element of the system is a compound ring having a 
plurality of pneumatic jet units directed into a central bore. These jet 
units are connected to provide multiple circuits, each circuit being 
provided with a pressure sensor. The outputs of the sensors are fed 
to a comparator circuit whereby a signal is generated when the 
difference of pressure between pneumatic circuits, caused by a 
defect, exceeds a pre-set amount. This signal may be used to divert 
the piece being inspected into a reject storage bin or the like. 


33493 Improvements in or relating to the manufacture of compact 
nuclear fuel bodies. Sturge, D.W.; Voice, E.H.; Graham, L.W. (to 
UKAEA). British Patent 1,507,670/A/. 19 Apr 1978. 8p. 

A method is described for manufacturing compact nuclear 
fuel bodies from particulate nuclear fuel composed of coated i 
cles. A problem arises when the compact bodies are required to be of 
elongated form as the pressures required to achieve substantially 
uniform densities are necessarily high and invariably result in unac- 
ceptable damage to the particles. The method involves sequentially 
introducing fractions of the coated particles into an elongated cavity 
between applications of a controlled compacting tamping means 
along the longitudinal axis of the cavity. 


CONTROL SYSTEMS 
REFER ALSO TO CITATION(S) 33600, 34260 


33494 (AED-Conf—78-004-011) Guarantee of shutdown. Schatz, 
A. (Deutsches Atomforum e.V., Bonn (Germany, F.R.)). 1978. 15p. 
(In German). (CONF-780149—6). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 

The paper describes the reactivity behavior of light water 
reactors as well as the measures and systems for reactivity control 
and safe shutdown of these reactors. The reactor core and the 
systems for reactivity control and reactor shutdown are designed in 
such a way that in each case the excess reactivity present will be 
bound and the reactor may be made subcritical resp. cold and cold 
subcritical with the necessary shutdown reactivity also in case of 
accidents. Because of the negative reactivity coefficient, the reactor 
becomes inherently stable. At the same time, they support the 
equipment for reactivity control and shutdown. 


33495 (CEA-CONF—4117) Radiation detectors for the control 
of PWR nuclear boilers. Duchene, J. (CEA Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Services 
d'Electronique). 25 Aug 1977. 5lp. (In French). (CONF-7709168— 
3). Dep. NTIS (US Sales Only), PC A04/MF AO1. 
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Sep _ French-Yugoslav meeting; Belgrade, Yugoslavia (12 
1977). 
The neutronic control in French PWR reactors is effected by: 
2 channels of measurement of intermediate power using ‘y’-compen- 
sated boron-coated ionization chambers 4 c els of measurement 
of high power with ‘long’ boron chambers also used in axial off-set 
measurement. A movable in-core measuring system is used for the 
fuel management and the power distribution monitoring. The instru- 
mentation of start-up and intermediate power is conventional; the 
chambers of the off-set measurement and the in-core system are 
— for this type of power plant and they are discussed in detail. 
essential properties of the various types of detectors, their major 
advantages or drawbacks, their comparative adaptation to the func- 
tions to be performed in the plant are summarized in a table. The 
‘long chambers’ (on use in Fessenheim I and II, and soon in Bugey 
II) are boron coated current ionization chambers, without ‘y compen- 
sation, intended for power measurement. In-core measurements first 
involved activation methods - movable wires giving flux profiles, -or 
activable nuts (the Aeroball System at Trino Vercellese, Chooz...). 
In on-line neutron detectors, used at fixed itions, the electric 
— is generated from: ionization of the gas filling fission ionization 
bers and y ionization chambers; direct collection of the 
Guus particles emitted from the convertor element in self- 
powered neutron detectors (rhodium, silver or vanadium) or self- 
powered y detectors (cobalt); or thermoelectric effect in neutron and 
yy thermometers. The in-core measurement unit developped by Fra- 
matome is a movable miniaturized fission chamber system (at Ti- 
hange), every French exported power plant is now equipped with it . 


33496 Variable flow control for a nuclear reactor control rod. 
Carleton, R.D.; Bhattacharyya, A. (to t. of Energy). US Patent 
4,118,275. 3 Oct 1978. Filed date 12 Dec 1974. 4. 6p. 

PAT-APPL-532,285. 

A variable flow control for a control rod assembly of a 
nuclear reactor that depends on turbulent friction though an annulus. 
The annulus is formed by a piston attached to the ocntrol rod drive 
shaft and a housing or sleeve fitted to the enclosure housing the 
control rod. As the nuclear fuel is burned up and the need exists for 
increased reactivity, the control rods are withdrawn, which in- 
creases the length of the annulus and decreases the rate of coolant 
flow through the control rod assembly. 


Control algorithm for reactor spatial control during nucle- 
ar station load cycling. Cherchas, D.B.; Mewdell, C.G. (Univ of 
Toronto, Ont). J. Dyn. Syst., Meas., Control; 100: No. 3, 219-226(Sep 
1978). 


A multivariable reactivity control algorithm is developed to 
maintain acceptable reactor spatial kinetics response during reactor 
power cycling. A one neutron energy op approximation and 


other assumptions appropriate to the CA reactor studied are 
used to derive a diffusion equation from the linearized Boltzman 
equation. The kinetics variables are expanded in terms of an infinite 
series of eigenfunctions which are solutions of the scalar Helmholtz 
equation solved on the volume of the reactor. The control reactivi- 
ties are modelled as an evenly distributed reactivity for gross reactor 
load cycling and point reactivity devices for spatial control. The 
system dynamics equations are written in a bilinear state space form. 
An algorithm is devised to determine the control vector required to 
achieve a desired kinetics behavior about the nominal response. The 
algorithm is illustrated for a typical load cycle by means of a digital 
computer program. 19 refs. 


33498 Magneto-sonic type rod position monitoring system for 
nuclear power plants. ot all D.C.; Meijer, C.H. (Combust Eng, 
Inc, Nucl Power Syst, Windsor, Conn). IEEE Trans. Nucl. Sci.; NS: 
No. 1, 93-97(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Current nuclear power plant rod position monitoring systems 
utilize transducers that operate mainly on electro-magnetic princi- 
ples. A description is given of a system that utilizes a magneto-sonic 
transducer operating on a combination of magnetic and sonics tech- 
niques. A magnetorestrictive sonic torsional delay line provides the 
time interval-position relationship. The system exhibits continuous 
resolution, high reliability, and an accuracy of better than *~ 1% for 

a rod travel of 150 inches. The transducer has been qualified for 
sede power plant Safety Class IE operation. 8 refs. 


33499 Microprocessor controlled reactivity meter for real time 
monitoring of reactors. Auerbach, J.M.; Carpenter, S.G. (Univ of 
Calif, Lawrence Livermore Lab). JEEE Trans. Nucl. Sci.; NS: No. 1, 
98-100(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Using a General Instrument 1600 microprocessor, a compact 
reactivity meter for real time monitoring of reactors has been 
deve . The microprocessor was programmed to solve the in- 
verse ki equations using the digitized output of an ionization 
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chamber neutron detector for the power history. Use of the simplest 
programming steps and emphasis of hardware for input/output oper- 
ations enabled reactivity updates every 0.1 seconds. The device can 
be easily adapted to any reactor system with a power output signal 
once the kinetic parameters are known and incorporated into the 
processor program. 6 refs. 


33500 Use of a gain stabilized Nal(T1) gamma ray detection 
system to determine the power shape in light water reactor cores. 
Shiraishi, L.M.; Ruiz, C.P.; Temple, L.E. Jr.; Valby, G.F. (GE, San 
Jose, Calif). IEEE Trans. Nucl. Sci; NS: No. 1, 108- Ties 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A data acquisition system which consists of a Nal(T1) detec- 
tor, associated electronics and a disc-based minicomputer, has been 
used to obtain accurate relative gamma ray intensities over a large 
range of count rates (up to ~250 kHz) from light water reactor 
fuels. The system uses a green light-emitting diode optically coupled 
to the photomultiplier face to insure gain stabilization over a vari- 
ation of count rates and environmental conditions, and to determine 
empirically the pileup and dead-time losses. The energy resolution of 
Nal(T1) is adequate for this application because only the well- 
isolated 1.6 MeV gamma from La-140 is used to relate fission 
product activity to power. Measurements have been performed on 
irradiated fuel during refueling outages at both boiling and pressur- 
ized water reactor (BWR and PWR) nuclear power plants. 4 refs. 


33501 Application of the digital rod-position indication system 
for establishment of control rod drive-line dynamic characteristics in a 
PWR. Jelovich, J.J.; Werber, G. (Westinghouse Electr Corp, Pitts- 
burgh, Pa). JEEE Trans. Nucl. Sci.; NS: No. 1, 116-121(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The standard technical specification for Westinghouse PWRs 
requires that the reactor trip time be established by actual test at the 
start of each fuel cycle. Reactor trip time is related to the individual 
control rod drop time measurements of the time required for each 
control rod to traverse the core, from the full out position, to 
dashpot entry near the bottom of the core. This measurement is 
taken from the rod drop profile, an oscillograph trace which pro- 
vides direct measurement of the rod drop time, and also a great deal 
of information related to the functional performance characteristics 
of the control rod drive line. This additional information is utilized 
to verify mechanical clearances, tolerances, and test data, in addition 
to providing insight into the dynamic operating characteristics of 
drive lines. 11 refs. 


33502 Computer network for nuclear instruments. Ishiguro, M.; 
Yaggi, H.; Koyama, K. (Jpn At Energy Res Inst, Tokai, Ibaraki). 
IE. A Trans. Nucl. Sci.; NS: No. 1, 212-216(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A computer network is developed to satisfy the growing need 
for on-line data processing of nuclear instrumentation such as gamma 
ray spectrometry, mass spectrometry, reactor data logging, etc. The 
system consists of an intelligent network (PEX network) and various 
kinds of computers including the JAERI central computer. A front 
end processor (FEP) is installed to interface the central host comput- 
er and to enable the concurrent processing. A string of data divided 
in fixed byte length packets is transmitted pipelining along a single 
path for simple and rapid computer communication. 3 refs. 


33503 Fuel failure detection experiment using UO,-loaded 
sodium in-pile loop. Sakai, E.; Fujino, M.; Imai, K.; Yoshida, H.; 
Katagiri, M.; Terada, H.; Itoh, H. (Jpn At Energy Res Inst, Tokai- 
mura, Tbarakiken). IEEE Trans. Nu “| Sci.; NS: No. 1, 266-277(Feb 
1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Performance of various types of fuel failure detection systems 
has been studied using a uranium oxide loaded sodium in-pile loop. 
The detection systems include a delayed neutron monitor (graphite 
or polyethylene moderator), a moving-wire precipitator (detecting 
beta- and gamma-rays separately), a cover gas gamma-ray spectrom- 
eter (single Ge(Li) or an anticoincidence hyperpure Ge), and a 
Si(Li)-precipitator. Construction and performance of these detection 
systems are described as well as the methods of the detection 
efficiency determination. A method is introduced which gives the 
fission product release fraction from the fuels and the fission product 
transfer rate from sodium to cover gas, using only the fission product 
concentrations in the cover gas. 15 refs. 


33504 Comparison between calculated and measured neutron sen- 
sitivities of a Pt self-powered detector. Goldstein, N.P. (Westinghouse 
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Res and Dev Cent, Pittsbur, a , Pa). IEEE Trans. Nucl. Sci.; NS: No. 
1, 292-295(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A calculated result is presented for the thermal neutron 
sensitivity of a Pt s-p detector using a model and computer program 
described elsewhere. The accuracy of the computational method has 
been verified by a comparison between the calculated and measured 
neutron sensitivities of other s-p detectors. The calculated Pt result 
of 6.2*-10-** A n™ 1 cm sec ~! turns out to be a factor of 1.5 lower 
than one of the experimental results and about 8 times lower than the 
other. Although the calculated and lower experimental results are 
quite similar, it is still felt that the former is the more accurate, based 
on 1) the difficulty and thus possible inaccuracy of the oo. 
2) burnup data, and 3) the established accuracy of calculations for 
other s-p detectors of similar type. 11 refs. 


33505 Development of an on-line hyperpure germanium process 
radiation monitoring system. Kuhlman, H.S.; Conwell, R.L.; "Gold- 
berg, A.J. (Combust En Bag. Tac). IEEE Trans. Nucl. Sci; NS: No. is 
296-303(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The use of hyperpure germanium detectors for process radi- 
ation monitoring in large nuclear power plants has been investigated. 
A portable hyperpure germanium detector assembly and electronics 
were used to acquire on-line spectra of Letdown System fluid 
activities during both power operations and plant shutdown. Mean- 
ingful data was obtained despite background radiation levels to 70 
mr/hr and pipe contact radiation levels to 80 mr/hr. Comparison of 
the test data to the site laboratory analysis proves this system can 
operate accurately in a power plant environment. 4 refs. 


33506 Functional requirements, availability and cost analyses for 
remote multiplexing in power plants. Kayton, M.; Kinginger, J.; 
Long, A.B. (Thompson Ramo Wooldridge, Inc, Redondo Beach, 
Calif). IEEE Trans. Nucl. Sci.; NS25: No. 1, 823-824(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Remote Multiplexing Systems (RMS) are being considered 
more and more frequently by utilities as an alternative to conven- 
tional hardwiring for the transmission of data and control signals to 
and from the thousands of devices in a power plant. A recently 
completed "Study of Remote Multiplexing for Power Plant Applica- 
tions”, sponsored by the Electric Power Research Institute, indicates 
that these systems are technically feasible, can be designed to meet 
availability requirements, may save millions of dollars as hardwire 
replacers, and will provide other significant advantages. This work is 
an overview of this EPRI study. 4 refs. 


33507 Plant control utilizing a standard solid state interposing 
logic system. Schoenbaum, G.L.; Bufano, L.A. (Consol Controls 
Corp, Bethel, Conn). JEEE Trans. Nucl. Sci.; NS25: No. 1, 825- 
83 1eeb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A general description of a Solid State Logic Systems is 
presented, along with an explanation of its advantages over conven- 
tional control systems for the control of power plant equipment. 


33508 Electrical noise tests for evaluating control cable and 
control circuits for a solid state logic system. Kemper, C.; Krishna- 
murthy, S.; Lisboa, J. (GE, Portland, Oreg). IEEE Trans. Nucl. Sci.; 
NS25: No. 1, 832-842(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The results are presented of tests conducted at the Trojan 
nuclear power plant near Rainier, Oregon, to assess the electrical 
noise filtering capabilities of the input buffer circuits to be used in a 
solid state plant logic system. The general levels of electrical noise 
induced in different types of cables laid in a system of 480-V power 
cables in a typical fashion are analyzed. The tests confirmed that the 
input buffers had adequate filtering capability when used in typical 
ow plant applications. The test data are discussed pointing out its 

tations and the importance of proper cable selection and routing. 


33509 Boron carbide and Eu2OQ; as the control rods for fast 
breeder reactors. Suzuki, H. (Tokyo Inst. of Tech. (Japan). Research 
Lab. of Nuclear Reactor). Zairyo Kagaku; 14: No. 6, 326-334(Dec 
1977). (In Japanese). 

In case of FBRs, it is hard to use secondary means for 
controlling the reactors, and the control is carried out with control 
rods only, accordingly the burden is very severe. Moreover, the 
neutron flux density is high, and the temperature is high in FBRs as 
compared with LWRs, therefore the cladding tubes of the control 
rods are subjected to severe environment. Heretofore, ByC pellets, 
Ta and Eu2QOs are used as the materials for controlling FBRs, but the 
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final decision on the material is not yet made. The neutron absorp- 
tion of *°B occurs according to *°B (n, a) ’Li reaction, and there are 
some defects owing to this. The phase diagram of B-C the 
crystalline structure of B,C, the manufacturing method B,C 
pellets, the physical, mechanical and chemical properties of ByC, the 
construction and main properties of B,C control rods are explained. 
As for the control rods for FBRs, B,C pellets are packed in stainless 
steel tubes, and when the rods are used actually, the temperature 
gradient in B,C pellets and the generation of a large volume of He 
gas are problematical. The compatibility of the pellets and the 
cladding tubes has been studied in various countries, and the stress 
corrosion cracking of the stainless steel tubes due to the intrusion of 
boron along grain boundaries. As for the other materials for control- 
ling FBRs than ByC, Ta, Eu2O3, EuBs and others have been studied, 
and the nuclear and physical properties and the manufacturing 


method of EueOs are explained. 
Ridge National Lab,, 


33510 Statistical algorithm for automated 
power spectral density data. Piety, K.R. (Oak Rid 

Tenn. (USA)). pp 781-802 of Reactor noise - SMORN II. Williams, 

M.M.R. (Queen Mary Coll., London (UK). Dept. of Nuclear Engi- 

neering) (ed.). Oxford, England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A statistical algorithm has been developed and implemented 
on a mini-computer system for on-line, surveillance applications. 
Power spectral density (PSD) measurements on process signals are 
the performance signatures that characterize the ‘health’ of the 
monitored equipment. Statistical methods provide a quantitative 
basis for automating the detection of anomalous conditions. The 
surveillance algorithm has been tested on signals from neutron 
sensors, proximeter probes, and accelero-meters to determine its 
potential for monitoring nuclear reactors and rotating machinery. 


33511 Automated machinery surveillance and diagnostics. 
Wilson, D.S.; Frarey, J.L. (Shaker Research .» New York 
(USA)). pp 723-733 of Reactor noise - SMO ; i 
M.M.R. (Queen Mary Coll., London (UK). Dept. of Nuclear Engi- 
neering) (ed.). Oxford, England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

One approach toward improving the availability of nuclear 
power plant machinery is by continuously monitoring and analyzing 
the vibrational characteristics of critical machines. proper 
analysis of the vibrational characteristics, it is possible to detect 
——s problems before failure occurs and probable causes of 
failures if they do occur. The development of a computer based 
automated type system, including its _~ and limitations, is 
described. The system, funded by EP! thos 5 for 
installation in the Northeast Utilities Millstone nuclear power 
plant. Although not scheduled for system operation until April 1978, 
examples of system output run from instrument tape reco! from 
the nuclear plant are presen 


33512 Experience in loose parts monitoring of operating nuclear 
power plants. Zigler, G.L.; Stevens, D.M. (Babcock and Wilcox Co., 
Lynchburg, Va. a pp 663 of Reactor noise - SMORN Il. 
Williams, M.M.R. (Queen Mary Coll., London (UK). te . 
Nuclear Engineering) (ed.). Oxford, England; Pergamon Press Ltd 
(1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 


33513 Computer aided on-line test for FBTR safety logic. San- 
godkar, D.B.; Muralikrishna, G.; Srinivasan, P. (Reactor Research 
Centre, Kalpakkam (India)). pp 29-32 of Symposium on nuclear 
rector instrumentation. Vol. 1. Bombay, India; Department of 
Atomic Energy (1976). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

A fine impulse test (FIT) was designed and a so oo pe 
gramme was developed for testing the safety logic for the 
Kalpakkam (India). The test detects both unsafe and safe faults in the 
logic. To prove the feasibility of the test, a four-input model of the 
FBTR safety logic with the required interface hardware was built 
and coupled to the CDPS. The design, software program and the 
results of the experiment are presented. 


33514 Interactive plant operator console in CDPS of FBTR. 
y= S.R. (Reactor Research Centre, Kalpakkam (India)). pp 1-10 
ymposium on nuclear rector instrumentation. Vol. 1. Bombay, 
India; ar ae of Atomic Energy (1976). 
From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 
Essential features of the interactive plant operator console in 
the CDPS of the Fast Breeder Test Reactor at Kalpakkam are 
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outlined. Functional push buttons and CRT displays used for the 


man-machine interaction are described. 

33515 On-line diagnostics for a real time system. Sreenivasan, P. 
(Reactor Research Centre, Kalpakkam (India). Fast Breeder Test 
Reactor). pp 11-16 of Symposium on nuclear rector instrumentation. 
Vol. 1. Bombay, India; ent of Atomic Energy (1976). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 1976). 

The purpose of an on-line diagnostics is to infuse the ability of 
self diagnosing in an online computer to enhance its dependability in 
a real time system. Such a diagnostics evolved for the CDPS of the 
Fast Breeder Test Reactor at Kalpakkam is reported. The two 
phases of the diagnostics, i.e., the malfunction detection and post 
detection action are described in some detail. 


33516 Realization of a high accuracy analog input data acquisi- 
tion system. Swaminathan, P. (Reactor Research Centre, Kalpakkam 
(India)). pp 23-28 of Symposium on nuclear rector instrumentation. 
Vol. 1. Bombay, India; Department of Atomic Energy (1976). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The main noise sources in data acquisition systems are ana- 
lysed and the methods of minimising the noise with the useful signal 
are described. The efforts made towards the progressive improve- 
ment of the accuracy of the analog input data acquisition system for 
FBTR and the results obtained at various stages are discussed. 


33517 Microprocessors in reactor instrumentation. Pethe, V.A.; 
Pansare, M.G.; Jain, A.K. (Bhabha Atomic Research Centre, 
Bombay (India). Electronics Div.). . of Symposium on 
nuclear rector instrumentation. Vol. 1. Bombay, India; ent 
of Atomic Energy (1976). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Applications of microprocessors in three representative areas 
of reactor instrumentation viz. control instrumentation, environment 
radiation monitoring and data logging in process instrumentation is 
presented. Advantages of the microprocessor over digital techniques 
are mentioned. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 32193, 33179, 33195, 34798, 
34799, 34962 


33518 (INIS-mf—3964) Public information on nuclear safety and 
incidents at nuclear installations in the UK. Gausen, R.; Gronow, 
W.S. (Health and Safety Executive, London (UK)). 1977. 7p. 
ae oe Dep. NTIS (US Sales Only), PC A02/MF 


From Meeting on regulatory inspection practices in nuclear 
power plants; Madrid, Spain (20 Sep 1977). 

In recent years public interest in the safety aspects of the use 
of nuclear energy has been increasing in the UK as in other coun- 
tries. The Government considers public involvement on this subject 
to be important and has taken action to promote and encourage 
public debate. As a result of a Government requirement, the Health 
and Safety Executive (HSE) now publish a quarterly statement 
which gives particulars of incidents at nuclear installations reported 
to the HSE under the Nuclear Installations Act 1965, Dangerous 
Occurrences Regulations and under conditions attached to nuclear 
site licences granted that Act. The range of incidents covered in the 
quarterly statement and the present state and background of the 
public debate on nuclear energy in the UK are described. 


SITING 


33519 Site selection: methodology and a case study. Howard, 
K.E. (Oak Ridge National Lab., TN); Abul-Faraj, W.H.; Ahmed, S.; 
Husseiny, A.A. Trans. Am. Nucl. Soc.; 30: 119-120(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


33520 Site selection technique for nuclear and fossil power plants. 
Chan, M.B.; Twilley, C.E. (Brown and Root, Inc., Houston, TX). 
Trans. Am. Nucl. Soc.; 30: 120-121(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


33521 Siting power stations using consolidated nuclear steam 
systems. Tawney, B.E.; Nitti, D.A. (Babcock and Wilcox Co., 
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Lynchburg, VA). Trans. Am. Nucl. Soc.; 30: 121-122(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


RADIOACTIVE EFFLUENTS 


REFER ALSO TO CITATION(S) 32601, 32605, 32635, 32652, 
33313, 33314, 33315, 33408, 34671, 34791, 34923 


33522 (AED-Conf—77-498-072) Effluent release limits, sources 
and control. Swindell, G.E. (International Atomic Energy Agency, 
Vienna (Austria). Div. of Nuclear Safety and Environmental Protec- 
tion). (International Atomic Energy Agency, Vienna (Austria)). 
1977. 13p. (CONF-7709147—6). Dep. IS (US Sales Only), PC 
A02/MF AOl1. 
From cena: Sony construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 
Objectives of radiation protection in relation to releases are 
listed together with environmental transfer models for radionuclides. 
The relationship between releases, environmental levels and doses to 
ms is discussed The following, release limits are established: 
imits based on critical population group concept critical pathway 
analysis and identification of critical group. Limits based on optimiz- 
ation of radiation protection individual dose limits, collective doses 
and dose commitments. The following topics are also discusse: 
monitoring of releases to the environment: Objectives of effluent 
monitoring. Typical sources and composition of effluents; design and 
operation of monitoring programmes; recording and reporting of 
monitoring results; complementary environmental monitoring. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 34796 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 32515, 33293, 33380, 33513, 
33514, 33515, 33516, 33564, 33584, 33595, 33596 


33523 (ANL—79-7) Development of a Mk-II loop to simulate 
reactor hydraulic conditions. Page, R.J.; Robinson, L.E. (Argonne 
oe Lab., IL (USA)). Jan 1979. Contract W-31-109-ENG-38. 
Sp. AT. 

The Mk-IIC Integral Loop was modified to provide an in-pile 
experimental apparatus that would simulate the subassembly coolant 
flow rate and inlet pressure head of the Fast Test Reactor (FTR). 
There were two main design changes. First, the safety dump tanks 
were removed from the Mk-IIC loop and replaced by a second 
annular linear induction pump (ALIP). Second, a flow-restricting 
orifice was sized so that the hydraulic requirements of prototypical 
test-section coolant velocity (670 cm/s) and pressure head (0.74 
MPa) would be achieved. In support of this effort, out-of-pile 
experiments were conducted to determine the frictional pressure 
drop across a seven-pin fuel bundle; determine the pumping charac- 
teristics of the dual ALIP system; determine the calibration charac- 
teristics of several sharp-edge orifices; and improve the test-section 
outlet flowmeter sensitivity. The resulting redesigned loop was used 
for the in-pile TREAT transient over-power Test H6, which investi- 
gated fuel sweepout and coolability following fuel-pin failure under 
hydraulic conditions typical of the FTR. 


33524 (ANL/CT/DA—1666) Evaluation and interpretation of 
the ANL-microphone data from the cavitation tests of the FFTF 
primary pump at LMEC—SPTF. Cha, Y.S.; Bobis, J.P.; Carey, 
W.M.; Huebotter, P.R. (Argonne National Lab., IL (USA)). Jun 
1977. Contract W-31-109-ENG-38. 27p. AT. 

Acoustic data from the cavitation tests of the FFTF pump 
were analyzed. It was found that the high frequency (> 10 kHz) 
noise provides a better means of detecting light and moderate pump 
cavitation conditions as compared with low frequency cavitation 
noise that was not easily distinguished from the background noise. It 
was observed that relatively intense cavitation occurred at an NPSH 
value corresponding to that when the head began to decrease. A 
qualitative conclusion is that, under the design conditions, short-term 
damage is unlikely to occur for the FFTF pump. However, the 
possibility of long-term (30 years) damage cannot be ruled out. 


33525 (EUR—5667(Pt.2), pp 396-433) Characteristics of H.F.R. 
facilities. Tas, A.; Verspuy, C.A.; Zijp, W.L. 1977. 

From 1. ASTM-Euratom symposium on reactor dosimetry( 
em and standardization; Petten, Netherlands (22 Sep 





JUNE 30, 1979 


A compilation of thermal and fast neutron flux density values 
is presented for the 45 MW core configuration with fuel assemblies 
containing boron as burnable poison in the side plates. The values 
presented should be handled with some caution. They represent best 
estimates for nominal values at the start of the fuel cycle, and can 
deviate from the actual neutron flux density values, which are 
dependent upon distribution of the boron- and fuel charge over the 
cores, the number and type of irradiation experiments installed and 
the position of the control members. No data are available for the 
beam tube arrangements. Some results of spectrum evaluations ac- 
cording to the SAND-II method are also presented. Furthermore 
data on the damage-to-activation ratio for graphite irradiations in 
experiment positions are given. Also, some nuclear heating data in 
graphite are included. 


33526 (HEDL-SA—1530) Overview of U.S. fast reactor irradia- 
tion test vehicles. Claudson, T.T.; Grover, J.M.; McCord, R.B.; Rice, 
L.H.; Thornton, J.W. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 25 Apr 1978. Contract EY-76-C-4-2170. 23p. 
(CONF-7805110—4). Dep. NTIS, PC A02/MF AO1. 

From Working group on irradiation devices; Petten, Nether- 
lands (18 May 1978). 

The United States has conducted extensive irradiation testing 
on fuels, structural, and absorber materials as a part of the breeder 
reactor program. Tests have been directed toward basic technology 
related to fuels and materials, confirmation of material and design 
selections, and reactor safety analyses. The test reactors used most 
extensively have been the EBR-II, TReAT, and ETR reactors. The 
FFTF will be available in the near future and will provide flux levels 
and test capabilities not previously available in the U.S. The FFTF 
and EBR-II, sodium-cooled fast reactors rates at 400 and 63 Mwth 
respectively, are used for steady state irradiations. TREAT and 
ETR are thermal reactors with provisions for conducting transient 
tests in special sodium loops. An overview of the design and fabrica- 
tion of various irradiation test vehicles used in the U.S. Breeder 
REactor Porgram is presented. The test vehicles described have 
been selected to demonstrate the variety of irradiation tests conduct- 
ed. 


33527 (HEDL-SA—1587) Preheat operating experiences at the 
FFTF. Tucker, W.R. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 17 Aug 1978. Contract EY-76-C-14-2170. 
22p. (CONF-7809110—2). Dep. NTIS, PC A02/MF AOl1. 

From Plant experience working group meeting; Ibaraki-Ken, 
Japan (Sep 1978). 

The rather extensive test program performed on the FFTF 
preheat control system resulted in successful sodium fill of one 
secondary heat transport loop on July 2, 1978. The data obtained 
during testing and the attendant operating experience gained resulted 
in some design changes and provided the information necessary to 
fully characterize system performance. Temperature excursions and 
deviations from preset limits of only a minor nature were encoun- 
tered during preheat for sodium fill. The addition of the rate alarm 
feature was beneficial to operation of the preheat system and al- 
lowed early detection and correction of impending excursions. 


33528 (HEDL-SA—1606) Fast Flux Test Facility acceptance 
test program and early results. Bliss, R.J.; Peckinpaugh, C.L.; Waldo, 
J.B.; James, E.B. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). 1978. Contract EY-76-C-14-2170. 3lp. (CONF- 
7809110—1). Dep. NTIS, PC A03/MF AO1. 

From Plant experience working group meeting; Ibaraki-Ken, 
Japan (Sep 1978). 

Portions of document are illegible. 

At the present time, approximately 65% of the Phase 1 and 2 
tests have been completed. The major systems which have been 
tested and are now operational to support sodium fill are summa- 
rized. On July 2, 1978 the first secondary loop was filled with 
sodium and pony motor flow initiated on July 3. Sodium sampling 
and cold trapping procedures were started immediately thereafter 
and are proceeding well. The preoperational Integrated Leak Rate 
Test of the containment building was satisfactorily completed on 
June 2, 1978. Presently, major emphasis is being placed on complet- 
ing those test activities which are prerequisites for sodium fill of the 
remaining two secondary loops and the primary system. In particu- 
lar, emphasis is being placed on dry refueling system tests and 
inerted primary cell leak rate testing since these two efforts present 
the major workloads remaining in the prerequisites to sodium fill of 
the primary system. 


33529 (IDO—1570-T1) LOFT monthly progress report for No- 
vember 1978. (Idaho National Engineering Lab., Idaho Falls (USA)). 
Dec 1978. Contract EY-76-C-07-1570. 194p. Dep. NTIS, PC A09/ 
MF AOl1. 

Cost/budget data are presented for fiscal year 1979 together 
with data on LOFT operation and performance. 
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33530 (INIS-mf—4282) Burn up determination of IEAR-1 fuel 
elements by non destructive gamma ray spectrometry method. Soares, 
A.J. (Sao Paulo Univ. (Brazil). Escola Politecnica). 1977. 108p. (In 
Portuguese). Dep. NTIS (US Sales Only), PC A06/MF AOI. 

Thesis. 

Measurement of nuclear fuel burn up by non destructive 
gamma ray spectrometry is discussed, and results of such measure- 
ments, made at the Instituto de Energia Atomica (IEA), are given. 
Specifically, the burn up of an MTR (Material Testing Reactor) fuel 
element removed from the IEAR-1 s pool reactor in 1958 is 
evaluated from the measured Cs-137 activity, which gives a single 
661,6 keV gamma ray. Due to the long decay time of the test 
element, no other fission decay product activity could be detected. 
Analysis of measurements, made with a 3” x 3” NalI(T1) detector at 
330 distinct points of the element, showed the total burn up to 3.3 +- 
-+ 0.8 mg. This is in agreement with a calculated value. As the 
maximum temperature of IEAR-1 fuel elements is of the order of 
40°C, migration effects of Cs-137 was not considered, this being 
significant only at fuel temperature in excess of 1000°C. 


33531 (JAERI-M—7459) In-service inspection of OGL-1. In- 
spection ideas and results of in-pile tube pre-service inspection. Naka- 
mura, K.; Ohoka, K. (Japan Atomic Energy Research Inst., Tokyo). 
Jan 1978. 36p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 

OGL-1 is the first high temperature in-pile gas loop in Japan 
for VHTR fuel development. It was installed in the Japan Materials 
Testing Reactor in October 1976, and the first irradiation test of 
coated|-particle dispersion fuel has been successfully performed at 
average specimen-outlet gas temperature 1832°F. Since it is operated 
under very high coolant temperature and pressure, special structural 
design methods were applied to the loop components. In-service 
inspection is extremely important to ensure integrity of the compo- 
nents. Fundamental ideas of the inspection and results of the pre- 
service inspection on an in-pile tube, one of the critical design 
components of the loop because of the severe operating conditions, 
are described. 


33532 (JAERI-M—7484) Modification of JRR-2. Miyasaka, Y. 
(Japan Atomic Energy Research Inst., Tokyo). Jan 1978. 25p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

This report gives an outline of some of the main modifications 
carried out around the Reactor Core on the Research Reactor JRR- 
2, at the Tokai Research Establishment of JAERI. The JRR-2 was 
shut down in December 1973, to improve it in heavy water leakage 
from the metal packing between core tank and support ring, corro- 
sion of the lower shielding plug, and fault in the control-rod mecha- 
nism. Main modifications were a standing seal weld at the support 
ring to stop heavy water leakage, replacement of the reactor top 
shield and improvement of the helium system. The control-rod 
assemblies and the refueling devices were replaced by the newly 
designed ones also. In addition to the modification plan, the irradiat- 
ed air exhaust system was improved to reduce ome ted gas 
release through the stack. Works were completed s y in 


September 1975. But a light water leakage occurred at the stand pipe 
below the light water tank on November 11, 1975, which was 
repaired in about 4 months. 


33533 (JEN—418) Source term determination from subcritical 


multiplication measurements at Coral-1 reactor. Blazquez, ez, J.B.; Bar- 
rado, J.M. (Junta de Energia Nuclear, Madrid (Spain)). 1978. 27p. 
(In Spanish). Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

By using an AmBe neutron source two independent proce- 
dures have been settled for the zero-power experimental fast-reactor 
Coral-1 in order to measure the source term which appears in the 
point kinetical equations. In the first one, the source term is meas- 
ured when the reactor is just critical with source by taking advan- 
tage of the wide range of the linear approach to critical for Coral-1. 
In the second one, the measurement is made in subcritical state by 
making use of the previous calibrated control rods. Several applica- 
tions are also included such as the measurement of the detector dead 
time, the determinations of the reactivity of small samples and the 
shape of the neutron importance of the source. 


33534 (KURRI-TR—170) Measurements of environmental 
gamma rays. (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.). Feb 1978. 67 (In Japanese). (CONF-7608126—). 
Dep. NTIS (US Sales Only), BC A05/MF AO1. 

From Study meeting on radiation dose model calculations in 
multi-dimensional media; Kumatori, Osaka, Japan (2 Aug 1976). 

Research works done in the covered period are described in 
individual short summaries; 67 items are presented. 


33535 (KURRI-TR—171) Measurements of environmental 
gamma rays. (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.). Feb 1978. 6 . (In Japanese). (CONF-7608126—). 
Dep. NTIS (US Sales Only), A05/MF AO1. 
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From +e a ne ee 
i umatori, Osaka, Japan (2 Aug 1976). 
Sesecik cndis deus ts Ge cucell olla on aekted 
individual short summaries; 69 items are presented. 


33536 (KURRI-TR—172) Measurements environmental 
gamma rays. (Kyoto Univ., i Osaka Se oe. Research 
Reactor Inst.). Feb 1978. 7. ). (CONF-7608126—). 
Dep. —_ het Sales Only), te Roa A0l. 

eae ke m radiation dose model calculations in 
ey umatori, Osaka, Japan (2 Aug 1976). 

uceek waths ns p ao Goveecniiins saoanetbed 

individual short summaries; 58 items are presented. 


33537 Bg any. Reliability and safety 54 of three pro- 
posed LOFT Plant Protection (Reactor Shutdown) Hunt, 
G.L. (idaho National 


System. 
Engineering Lab., Idaho Falls (USA)). 29 Jan 
1979. Contract EY-76-C-07-1570. 12p. Dep. NTIS, PC A02/MF 


AOl. 

The methods used in selecting ok 
Protection System (PPS) circuitry ibed. Three possi- 
ble configurations were ad ny ser for ‘LOFT PPS. To make the 
proper selection, the three configurations were studied on the basis 
of safety, reliability, and maintenance. 


33538 (ORNL/TM—4637) Technical specifications: Health 
Physics Research Reactor. (Oak Ridge National Lab., TN (USA)). 
Feb 1979. Contract W-7405-ENG-26. eE2p. Dep. NTIS, PC A04/MF 


AO0l. 

The technical specifications define the key limitations that 
must be observed for safe operation of the Health Physics Research 
Reactor (HPRR) and an envelope of operation within which there is 
assurance that limits will not be exceeded. The specifications 
were written to satisfy the requirements of the Department of 
Energy (DOE) Manual Chapter 0540, September 1, 1972. 


33539 (ORNL/TM—4641) Technical specifications: Tow: 
Reactor II. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 47p. Dep. NTIS, PC A03/MF 


AOl. ' 

The technical specifications define the key limitations that 
must be observed for safe operation of the Tower Shielding Reactor 
II (TSR-ID) and an envelope of operation within which there is 
reasonable assurance that oe. limits cannot be exceeded. The 

were written to sa’ 


timum LOFT Plant 


specifications uirements of th 
ment of Energy (DOE) Manual I Chapter 0540, Sapeaier 1 972. 
33540 ee Bulk aes 

September 1: 


Facility quarterly 
report, July, August, and 978. Hurt, S.S. III; Lance, 
E.D.; Thomas, J.R. (Oak 24 Non Dep Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26 19p. Dep . NTIS, PC A02/MF 
AOl. 

The Bulk Shielding Reactor (BSR). Operated at an average 
power level of 1,995 kW for 82.65% of thg,time during July, August, 
and September. Water-quality control i th the reactor primary 
and secondary cooling systems was satisfactory. The Pool Critical 
Assembly (PCA) was operated on thirty-eight occasions for the 
Pressure Vessel-Simulator Benchmark Experiment: Basfc operating 
data for the period are given. 


33541 (PEL—261) Single-angle neutron scattering facility at Pe- 
lindaba. Hofmeyr, C.; Mayer, R.M.; Tillwick, D.L.; Starkey, J.R. 
(Atomic Energy Board, Pelindaba, Pretoria (South ’ Africa)). May 
1978. 22p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

The small-angle neutron scattering facility at the SAFARI-1 
reactor is described in detail, and with reference to theoretical and 
practical design considerations. Inexpensive per microwave 
guides used as a guide-pipe for slow neutrons provided the basis for 
a useful though comparatively simple facility. The neutron-spectrum 
characteristics of the final facility inn different configurations of the 
—_— (both S and single-curved) agree well with expected 
values based on results obtained with a test facility. The design, 
construction, installation and alignment of various components of the 
facility are outlined, as well as intensity optimisation. A general 
description is given of experimental — and data-aquisition 
electronics for the four-position sample holder and counter array of 
up to 18 *He detectors and a beam monitor. 


33542 oe Stress measurement for and thermal 
characteristics of fuel claddings in unsteady and pulsed reactivity 
fone Stkegawa T.; Miya, K.; Wakabayashi, H.; Tamura, T. 

‘okyo Univ. (Japan). Nuclear Engineering Research Lab.). Jul 
1977. 25p. (In Japanese). Dep. NTIS (US Sales Only), PC A03/MF 


AOl. 

When the unsteady operation or reactivity operation 
of the reactor Yayoi of the University of Moke | is carried out, stress 
arises in the fuel claddings of SS 304 due to the temperature rise of 
fuel. Especially in the pulsed reactivity operation, relatively rapid 
temperature rise is experienced. Accordingly, the fracture safety of 
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the fuel cladding was investigated. The unsteady operation of the 
reactor Yayoi is carried out within the range of 200 KW peak 
output, 600 KW.sec/cycle maximum integrating output and 400 deg 
C highest fuel temperature. A foil type thermocouple and strain 
gauges were attached on the surface of each cladding. In the pulsed 
reactivity operation, the response of strain gauges and the measuring 
system was examined first, and was confirmed to be sufficient. Then 
the measurement was carried out. 


33543 (UTNL-D—0016) Investigations on the pulse operation of 
YAYOI. Pulse operation with linac ny (Tokyo Univ. (Japan). 
Nuclear Engineering Research Lab.). apr 1977. 85p. (In Japanese). 
Dep. NTIS (US Sales Only), PC A05/MF AOI. 

Ten independent documents are presented concerning the 
pulse operation of YAYOI, which were prepared in the period 
between July, 1976, and March, 1977. The titles of the documents 
are: (1) the operational sequence of the linac neutron generating 
facility, (2) safety systems of linac pulse operation and the treatment 
and preservation of pce generating targets, (3) nuclear calcula- 
tion concerning linac pulse operation, (4) simulated natural uranium 
core, (5) linac neutron target system, (6) computer processing ac- 
companying linac pulse operation, (7) fundamental concept of elec- 
tron beam generation within the reactor room, (8) reactor room 
shielding requirements for the linac neutron source, (9) TOF measur- 
ing room, and (10) utilization of low energy neutrons from P- 
YAYOI operation. 


33544 (UTNL-D—0017) Reference material concerning reactiv- 
ity pulse operation mode POS-1 x 4, 4S of ‘Yayoi’. (Tokyo Univ. 
(Japan). Nuclear Lene ig Research Lab.). Au, pak 115p. (in 
Japanese). Dep. NTIS (US Seles Only), PC A06/MF AO1 

A summary is presented of the results of the project for 
ay Yayoi to pulse operation carried out from July, 1976 to 
March, 1977. This report was drawn up as the reference material for 
the application for approval of reactor installation change concern- 
ing the reactivity pulse operation mode POS-1 x 4, 4S in particular. 


33545 High temperature testing of a sodium pump. Atz, R.W.; 
Tessier, M.J. Contract EY-76-C-03-0700. New York; American Soci- 
ety of Mechanical Engineers (Sep 1979). 8p. 

Problems encountered during high temperature sodium test- 
ing of a prototype breeder reactor heat transport pump at the 
Energy Technology Engineering Center (ETEC) are discussed. 
Special tests and analyses to resolve the uneven heating and resulting 
high shaft torque which was traced to cellular natural convection is 
discussed. Vibrations were observed during steady-state testing. Di- 
agnostic testing and analyses (e.g., power spectral density) were 
deveioped to determine the source and to effect a solution. The 
source was discovered to be vortex shedding off the upper impeller 
wear ring outlet; subsequent pump modification, by stiffening the 
ring, mitigated the problem. During thermal transient testing, a shaft 
seizure by the hydrostatic bearing occurred. Densification of the 
bearing support material during prolonged high temperature oper- 
ation caused the loss of clearance. 


33546 FFTF gas processing systems. Halverson, T.G. (Westing- 
house Hanford Co, Richland, WA). pp 439-451 of Spy om of 
low-level radioactive waste. Volume I. Carter, W.; Moghissi, 
A.A.; Kahn, B. (eds.). Elmsford, NY; Pergamon 3 (1979). 

The design and operation of the two radioactive gas process- 
ing systems at the Fast Flux Test Facility (FFTF) exemplify the 
concept that will be used in the first generation of Liquid Metal Fast 
Breeder Reactors (LMFBR’s). The two systems, the Radioactive 
Argon Processing System (RAPS) and the Cell Atmosphere Proc- 
essing System (CAPS), process the argon and nitrogen used in the 

for cover gas on liquid metal systems and as inert atmos- 
pheres in steel lined cells housing sodium equipment. The RAPS 
specifically processes the argon cover gas from the reactor coolant 
system, providing for decontamination and eventual reuse. The 
CAPS processes radioactive gases from inerted cells and other liquid 
metal cover gas systems, providing for decontamination and ultimate 
discharge to the atmosphere. 


33547 Best-estimate fuel rod modeling techniques. Niebrue 
D.A.; Tolman, E.L.; Solbrig, C.W. (EG and G Idaho, Inc., Id 
Falls). Nucl. Sci. Eng.; 68: No. 3, 363-368(Dec 1978). 

Thus far, existing com vo rograms have been adequate to 
predict the behavior of the -of-fluid test facility (LOFT) non- 
nuclear loss-of-coolant experiments. A predictive capability is de- 
scribed for modeling nuclear experiments to determine if the same 
fuel can be used in several a This is analogous to deter- 
mining if fuel may be reused after a pressurized water reactor loss-of- 
coolant accident. Only best-estimate calculations for experimental 
predictions are discussed. It was found that an adequate analysis 

procedure could be established by modeling accurately the fuel 
feoned energy before the experiment is initiated. The initial stored 
energy in the fuel was found to be the most important fuel rod 
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eter influencing the maximum cladding temperature obtained 
in the transient. 


33548 Analysis of pool-type reactor noise. Uitert, G.C. van; 
Dam, H. van (Interuniversitair Reactor Instituut, Delft (Nether- 
lands)). pp 649-662 of Reactor noise - SMORN II. Williams, M.M.R. 
(Queen Mary Coll., London (UK). Dept. of Nuclear Engineering) 
(ed.). Oxford, England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

A theoretical and experimental analysis is presented of pool- 
type reactor noise caused by thermal hydraulic and mechanical 
phenomena. The thermal hydraulic model is based on fluctuations of 
coolant inlet temperature and coolant velocity as noise sources. 
Resonance peaks in the reactor noise spectrum are explained by 
simple mechanical models of the reactor structure and the instru- 
ment tubes. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


33549 (UNI-SA—S55) Theoretical considerations in the design of 
crud sample systems for nuclear power plants. Emory, B.B. (United 
Nuclear Industries, Inc., Richland, WA (USA)). 1979. Contract EY- 
76-C-06-1857. 13p. (CONF- 790313—1). Dep. NTIS, PC A02/MF 
AOl. 

From NACE/Corrosion 1979 meeting; Atlanta, GA, USA 
(12 Mar 1979). 

Data obtained from N-Reactor as well as that obtained by the 
referenced authors tends to confirm that the boundary layer shear 
stress is the controlling mechinistic factor in crud transport under 
steady state conditions. The data obtained at N Reactor indicates 
that particulate distribution in the coolant follows a log normal 
distribution with the geometric mean diameter equal to 1.4 x 10™°m 
and a geometric standard deviation of 2.2. Reduction of flow Pics 
below those calculated for equivalent shear stress tends to yield a 
depleted sample with a larger geometric mean diameter. Intermittent 
operation of the sample system provides inconsistent results which 
tend to normalize after the system has been allowed to operate for 
several hours. 


PROPULSION REACTORS 


NUCLEAR SHIPS LICENSING AND REGULATION 


33550 Recent situations around nuclear ships. Mizuno, H. (Ja - 
Nuclear Ship Development Agency, Tokyo). Nippon Zosen Gak. 
shi; No. 583, , 9(Jan 1978). (In Japanese). 

The philosophy of the safety standard for nuclear ships is 
drawn up and the international rules specifically for nuclear ships are 
summarized. As for the safety standard for nuclear ships, the safety 
requirements for ordinary ships, for the ships transporting nuclear 
reactors, for ordinary nuclear reactors, and for the reactors moving 
around the seas must be included. As for the international rules for 
nuclear ships, there are chapter 8 "Nuclear ships” in the Internation- 
al Convention on the Safety of Life at Sea, 1960 and 1974, and 
Safety Consideration in the Use of Ports and Approaches by Nuclear 
Merchant Ships. Also there are national rules and standards in Japan 
and foreign countries. One of the means to explore the practicality of 
nuclear ships is the investigation of the economy. At this time, the 
social merits and demerits of nuclear ships must be compared with 
conventional ships by taking total expenses into account without 
omission. 


33551 Regulations concerning the operation program of reactors 
to be established in a vessel. pp 45/45/33/204-45/45/33/207 of Laws 
and regulations concerning atomic energy. Tokyo, Japan; Taisei 
(1977). (In Japanese) 

Based on the prescriptions of The Law for the Regulations of 
Nuclear Source Material, Nuclear Fuel Material and Reactors, the 
regulations stipulate that the operation program for three years of 
the reactors installed on ships should be prepared in each year, and 
be submitted to the Government. 


33552 Law for Japan Nuclear Ship Development Agency. pp 41- 
41/9 of Laws and regulations concerning atomic energy. Tokyo, 
Japan; Taisei (1977). (In Japanese) 

The Agency aims at developing nuclear-ships according to 
the priciples of the Atomic Energy Basic Law to promote the uses of 
atomic energy and help the progress of shipbuilding and marine 
transportation. The capital is 100 million yen plus the funds invested 
by the persons other than the government. The investment certifi- 
cates are issued for the funds invested. The officers consist of the 
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chief director, the representative director, not more than three 
directors and one auditor. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 34671, 34675, 34997 


33553 (AED-Conf—77-013-188) Safety of pressure vessels, 
Trumpfheller, R. (Kerntechnische Gesellschaft im Deutschen Atom- 
forum e.V., Bonn (Germany, F.R.)). (Zentralstelle fuer Atomkernen- 
ergie- -Dokumentation (ZAED), Eggenstein- ee (Ger- 
many, F.R.)). 1977. Pc Ane nye (CONF-770323—9). Dep. 
NTIS (US Sales Only), 

From Reactor congress; as F.R. Germany (29 Mar 
1977). 

Comments are made by a — expert on the present state 
of knowledge concerning the safety of reactor components under 
pressure, a subject very much in the foreground with the public in 
connection with the nuclear energy discussion. 


33554 (AED-Conf—77-498-017) Requirements of safety and re- 
liability. Franzen, L.F. (Gesellsc fuer Reaktorsicherheit m.b.H. 
(GRS), Koeln (Germany, F.R.)). (International Atomic Energy 
Agency, Vienna (Austria)). 1977. 30p. (CONF-7709147—3). Dep. 
NTIS (US Sales Only), PC A03/MF A01. 
From Meeting on construction and 
a nuclear power plant; Karlsruhe, F.R. Germany (Sep 19 (5 R.Ph a7). 
The safety strategy for nuclear power plants is characterized 

by the fact that the high level of safety was attained not as a result of 
experience, but on the basis of preventive accident analyses and the 
findings derived from such analyses. Although, in these accident 
analyses, the deterministic approach is predominant it is lement- 
ed by reliability analyses. The accidents analyzed in eustier Gnuie 
procedures cover a wide s from minor incidents to the 
design basis accidents which determine the design of the safety 
devices. The initial and boundary conditions, which are essential for 
accident analyses, and the determination of the loads occuring in 
various states during regular operation and in accidents flow into the 
design of the individual systems and components. The inevitable 
residual risk and its origins are discussed. 


33555 (AED-Conf—77-498-018) Nuclear — plant's safety 
and risk (requirements of safety and reliability). L.F. (Ge- 
sellschaft ‘a Reaktorsicherheit m.b.H. GR, Koeln’ (Germany, 
F.R.)). (International Atomic Energy By Ageacy, Vienna (. oy 4 
1977. 50p. (CONF-7709147—4). Dep. S (US Sales Only), PC 
A04/MF AOl1. 

From Meeting on construction and o 
a nuclear power = es Karlsruhe, F.R mn Geney 3 to (5 Sep 

Starting out from the given safety objectives as , & tin 
evolved during the past few years and from the present legal and 
regulatory provisions for the construction and operation of nuclear 
power plants, the hazards involved in regular operation, accidents 
and emergency situations are discussed. In comaiinan with the 
positive safety balance of nuclear power plants in the FRG, special 
attention is focused on the preventive safety analysis within the 
frame of the nuclear licensing procedure. Reference is made to the 
beginnings of a comprehensive ne concept for an unbiased plant 
assessment. Emergency situations are discussed from the point of 
view of general hazard comparisons. 


33556 (AED-Conf—77-498-073) Regulatory principles, safety 
policy. Swindell, G.E. (International Atomic Energy 4 
Vienna (Austria). Div. of Nuclear Safety and Environmental 
tion). (International Atomic Energy Agency, Vienna (Austria)). 
1977. 13p. (CONF-7709147—7). Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

From Meeting on construction and 0; management of 
a nuclear power plant; Karlsruhe, F.R. pomeely g g (S Sep 1977). 

Included are discussions of objectives of radiation protection. 
Basic radiobiological information, current radiation protection re- 
quirements, ICRP national and international radiation protection 
standards. Recent extension of ICRP dose limitation system: individ- 
ual dose limits for occupational and public exposure; operational 
radiation protectionand application of optimization procedures to 
uncontrollable sources. 


33557 (AED-Conf—77-498-090) Industrial safety and fire pro- 
tection during the construction phase. Zimmer, K. (Kraftwerk Union 
A.G., Muelheim an der Ruhr (Germany, F.R.)). (International 
Atomic Energy Agency, Vienna ae 1977. 15p. (CONF- 
7709147—8). Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. y (5 Sep 1977). 

The questions and problems of industrial safety and fire 
prevention have to be treated like the activities planning, develop- 
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ing, npn etc. This statement is illustrated by statistics of the fire 

from which it can be seen that the number of 
fire cooldeats decreased but that the damage caused has greatly 
increased. The sooner the fire prevention and industrial safety meas- 
ures are integrated in the planning Fg the better for the total 
costs. Preventive measures that possibly have to be introduced at a 
later stage are not only generally much more expensive but are also 
seldom as effective. 


(AED-Conf—78-004-003) Safety of the containment. 

fa TO 2 nett ce Mage EB Bae cca 

-water n power plants. Kussmaul, K. (Stuttgart Univ. (TH) 

Germany, F.R.). Staatliche Materialpruefungsanstalt). (Zentralstelle 

. See eee (ZAED), Eggenstein-Leo- 

— (Germany, F.R. > 1978. 4p. (In German). (CONF- 
3014911). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 1978). 

As the tou of basic materials and welded joints is the 
decisive precondition for safety, all influencing parameters im 4 
this property and enhancing crack formation during manufacture 
and operation, were analysed. Considerations were based on some 
rupture incidents, above all during pressure tests, in connection with 
conventional operation. These incidents could not be explained 
sufficiently on account of the condition of the materials not being 
known or not being examinable. The quality-reducing influences 
determined within the framework of extensive R+D programmes 
on the materials 22 NiMoCr 37 and 20 MnMoNi 55 in several PV 
components, and determined during comprehensive parameter stud- 
ies, could be quite clearly attributed to a non-optimal chemical 
composition of the steels used in connection with trace element 
amounts too high. Thus, the principles for a successful optimization 
of the materials were given, which has been carried out, in connec- 
tion with the use of sophisticated steel The result techniques, for the 
required ingot weights up to 5.6 MN. The results were highly pure, 
segregation-resistant, highly tough, proc tive, and safe 
materials. The long-term behaviour under corrosion and radiation, as 
well as the ability to assess the material in fracture mechanics tests 
and in non-destructive test methods, was thus decisively improved 
upon in this context, which meant that an absolute rupture protec- 
tion could be proven. 


33559 (AED-Conf—78-004-005) Risk assessment and risk evalu- 
ation. Niehaus, F. (International Atomic Energy Agency, Vienna 
(Austria). Joint IAEA/IIASA Research Project). (Zentralstelle fuer 
Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leopoldsha- 
fen (Germany, F.R.)). 1978. 12p. (In German). (CONF-780149—12). 
Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 

With the help of results of investigations and model calcula- 
tions the risk of nuclear energy in routine operation is shown. In this 
context it is pointed out t the excellent operation results of 
reactors all over the world have led to the acceptability of risks from 
local loads no lon —_ being in question. The attention of radiation 
protection is therefore focused on the emissions of long-living iso- 
topes which collect in the atmosphere. With LWRs the risk of 
accidents is so minimal that statistical data is, and never will be 
available. One has to therefore fall back upon the so-called fault tree 
analyses. On the subject of risk evalution the author referred to a 
poll in Austria. From the result of this investigation one might 
conclude that nuclear energy serves as a crystallization point for a 
discussion of varying concepts for future development. 


33560 (AED-Conf—78-004-007) Reactor safety in the public 
discussion. eae W. (Zentralstelle fuer Atomkernenergie-Doku- 
mentation (ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 
1978. 14p. (in yyy 3 (CONF-780149—9). Dep. NTIS (US Sales 
Only), a A02/MF AOl 

rom Meeting on ‘the safety of the light-water reactor; Mainz, 
F.R. anne (16 Jan 197 8). 

In the author's opinion, the discussion between experts and 
laymen, i.e. between technicians and scientists, on the one id, and 
citizens or scientists who have become critical, on the other, is 
becoming so difficult ‘because of the general uncertainty and fear of 
the atomic age determine attitudes and approaches’. According to 
the author, the consequence for future discussions on safety should 
be better utilization of the ibilities existing on the different levels. 
It is a matter of ‘rendering the progress of the highly technical 
discourse based on experience, intelligible to everyone.’ According 
to the author, everyone who takes part in the public discussion 
should make his own particular contribution. The expert should give 
his knowledge, the politician should expound the criteria for his 
decision, the citizen should make state of his reservations and wor- 
ries. Only when people measure themselves against each other and 
when questions are really answered, will the way be paved for 
meaningful nuclear power politics. It must not become a blind 
ramblings in a dangerous future. 
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33561 (AED-Conf—78-004-010) Protection of nuclear power 
plants against external events. Suetterlin, L. (Gesellschaft fuer Reak- 
torsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). (Zentralstelle 
fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein-Leo- 
——- (Germany, F.R.)). 1978. ye German). (CONF- 
80149—5). Dep. NTIS (US Sales Only), PC A02/MF AO1. 
From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 
The different aspects for the selection of external events to be 
—_ for in designing nuclear power ~~ and in defining load 
pee pa are illustrated: 1) In case of earthquake the severest 
ble events according to the state of science and technology are 
Siened. 2) For events where it is not or only to a certain extent 
— to apply this method, e.g. in the load case lane crash, 
oad assumptions are defined in a combined probabilitic-deterministic 
way. By the example of plant protection, it is shown that by 
integrating all measures for protecting against interference of third 
parties (sabotage) or other external events, optimum protection 
concepts may be achieved. In all considerations on interference of 
third parties or other external events, one has to take into account 
that absolute protection is not possible. Nevertheless, it may be 
confirmed that nuclear power plants not only have a much higher 
level of protection than other, non-nuclear plants with equal or even 
higher potential hazard, but also that they meet the requirement not 
to increase significantly the current risk of society. 


33562 (AED-Conf—78-004-012) Role of man in nuclear power 
plants. Schenk, H. eoTe ~ Obrigheim G.m.b.H., Obrigheim/ 
Mosbach (German -R.)). Benes arp fuer Atomkernenergie- 
Dokumentation AED), Idshafen (Germany, 
F.R.)). 1978. iB. (In Oumest “(CONF -780149—10). Dep. NTIS 
(US Sales Only), PC A03/MF AOI. 

From Meeting on the safety of the light-water reactor; Mainz, 
F.R. Germany (16 Jan 1978). 

For the safety of a plant it is not essential that the personnel 
respond quickly and act accordingly; automatic control systems and 
safety pe meet are there especially to this end. In addition to a 
critical forward-looking analysis of the specific conditions of the 
plant and to the operational work being carried out steadily and 
circumspectively, reliability and reactor safety are, however, essen- 
tial prerequisites for operational success. To sum up, the author 
states ‘that the operational personnel t the nuclear power 
station as a safe place of work which is pace of men, and to look 
at it the other way round, that the tasks, which have to be carried 
out by people in the nuclear power station, are executed by —- 
ees according to the demands laid down. The high safety, whic 
be realised in nuclear power stations, does not ask too much of 
people, but enables them to fully develop their capabilities there. 


33563 (ANL—78-92) Liquid-liquid contact in vapor explosion. 
Segev, A. (Argonne National Lab., IL (USA)). Aug = Contract 
W-31- 109-ENG- 38. 188p. Dep. NTIS, PC A09/MF AO1 

The contact of two liquid materials, one of which is at a 
temperature substantially above the boiling point of the other, can 
lead to fast energy conversion and a subsequent shock wave. This 
phenomenon is called a vapor explosion. One method of producing 
intimate, liquid-liquid contact (which is known to be a necessary 
condition for vapor explosion) is a shock tube configuration. Such 
experiments in which water was impacted upon molten aluminum 
showed that very high pressures, even larger than the thermodynam- 
ic critical pressure, could occur. The mechanism by which such 

pressure pulses are generated is not yet clear. The report 
describes experiments in which cold liquids (Freon-11, Freon-22, 
water, or butanol) were impacted upon various hot materials (miner- 
al oil, silicone oil, water, mercury, molten Wood's metal or molten 
salt mixture). 


33564 (ANL—79-13) Summary of treat experiments on oxide 
core-disruptive accidents. Dickerman, C.E.; Rothman, A.B.; Klick- 
man, A.E.; Spencer, B.W.; DeVolpi, A. (Argonne National Lab., IL 
(USA)). Feb 1979. Contract W-31-109-ENG-38. 59p. Dep. NTIS, 
PC A04/MF AOl1. 


A oo of transient in-reactor experiments is being con- 
ducted by ah nel National Laboratory in the Transient Reactor 


Test (TREAT) facility to guide and su —_ analyses of hypothetical 
core-disruptive accidents (HCDA) in quid- -metal fast breeder reac- 
tors (LMFBR). Test results provide data needed to establish the 
response of LMFBR cores to hypothetical accidents producing fuel 
failure, coolant boiling, and the movement of coolant, molten fuel, 
and molten cladding. These data include margins to fuel failure, the 
modes of failure and movements, and evidence for identification of 
the mechanisms which determine the failure and movements. A key 
element in the program is the fast-neutron hodoscope, which detects 
fuel movement as a function of time during experiments. 


33565 (CAAP-TR—044) Test prediction for FLECHT-SEASET 
21-rod bundle test no. 6 (unblocked configuration). Fletcher, C.D.; 
Wilson, G.E. (Idaho National Engineering Lab., Idaho Falls (USA)). 
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Mar 1979. Contract EY-76-C-07-1570. 39p. Dep. NTIS, PC A03/MF 
AOl. 

A RELAP/MOD6 Pretest Prediction was made for 
FLECHT-SEASET 21-Rod Bundle Test No. 6 (unblocked —_—. 
ration). This calculation was part of the INEL support to the Cc 
for Industry Cooperative Programs. Code options that have given 
reasonable results in previous code checkout and code assessment 
work were used in the prediction. 


33566 (CDAP-TR—046) BEACON/MOD2A analysis of the 
Arkansas-1 reactor cavity during a hypothetical hot leg break. 
Ramsthaler, J.A. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1979. Contract EY-76-C-07-1570. 43p. Dep. NTIS, PC 
A03/MF AOl1. 

As part of the evaluation of the new MOD2A version of the 
BEACON code, the Arkansas-1 reactor cavity was modeled during 
a hypothetical loss-of-coolant accident. Results of the BEACON 
analysis were compared with results obtained previously with the 
COMPARE containment code. Studies were also made investigating 
some of the BEACON interphasic, timestep control, and wall heat 
transfer options to assure that these models were working properly 
and to observe their effects on the results. Descriptions of the 
Arkansas-1 reactor cavity, initial assumptions during the hypotheti- 
cal LOCA, and methods of modeling with BEACON are presented. 
Some of the problems encountered in accurately modeling the 
penetrations surrounding the hot and cold leg pipes are also dis- 
c 


33567 (CDAP-TR-—047) RELAP4 stagnation properties option. 
DeYoung, T.L. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jan 1979. Contract EY-76-C-07-1570. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

The stagnation properties option in RELAP4/MOD6 was 
completely reviewed, from theoretical foundation to code applica- 
tion. The result of this investigation was the identification of a 
fundamental mismatch between the essentially homogeneous, equi- 
librium-based, RELAP4 code and the nonhomogeneous and/or non- 
equilibrium critical flow models imposed on the code. By continu- 
ously monitoring fluid Mach numbers and adjusting flow areas such 
that sonic velocity was never exceeded, the mismatch could be 
accommodated. This approach was implemented, found to work 
correctly, and will be incorporated into the MOD7 version of the 
code. 


33568 (CEA-CONF—3994) How local sodium boiling in rod 
bundles under really steady state boundary conditions is achieved on 
the CFNA loop. Menant, B. (CEA Centre d'Etudes Nucleaires de 
Grenoble, 38 (France). Dept. de Transfert et Conversion d’Energie). 
1977. 10p. (CONF-770640—6). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From 7. liquid metal boiling working group meeting; Petten, 
Netherlands (1 Jun 1977). 

A good knowledge on sodium boiling under steady state 
boundary conditions is a necessary basis for the analysis of sodium 
boiling in the area of the fast reactor safety. The laps of time 
necessary to establish permanent local boiling in rod bundles is 
sometimes longer than a few seconds. Therefore steady state bound- 
ary conditions (power, flow rate, inlet temperature, outlet pressure) 
can be maintained as long as desired on the CFNA loop. Several 
cycles of measurements are performed during each run in order to 
make sure that a permanent thermohydraulic regime is reached 
everywhere in the test section. 


33569 (CONF-781234—2) Effects of dissolved gas and down- 
stream geometry during blowdown of a subcooled liquid. Cha, Y.S.; 
Henry, R.E. (Argonne National Lab., IL (USA)). 1978. Contract W- 
31-109-ENG-38. 12p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on fluids engineering winter annual meet- 
ing; San Francisco, CA, USA (11 Dec 1978). 

The effects of dissolved gas and downstream geometry during 
a blowdown transient were investigated experimentally. It was ob- 
served that dissolved gas did not significantly affect the blowdown 
process if no additional surface was available in the test section to 
provide nucleation sites. However, if sufficient nucleation sites were 
available in the system, large amplitude, continuous pressure oscilla- 
tions were observed when the system contained a large amount of 
dissolved gas. The delay in blowdown times caused by these oscilla- 
tions is between 20 to 30%. A single-phase, incompressible, quasi- 
steady model was developed to predict the pressure history in the 
blowdown vessel and the discharge flowrate. 


33570 (CONF-790402—7) Implementation of a nonequilibrium 
condensation model in RELAP4/MOD7, Fischer, S.R.; Chow, H.; 
Van Arsdall, G. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 22p. Dep. NTIS, PC 
A02/MF AOl1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 
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RALAp, which is used to simulate the thermal hydraulic 
behavior of light water reactors subjected to various LOCA tran- 
sients, is based on the assumption of thermodynamic equilibrium 
between liquid and vapor within fluid volumes. This assumption, 
while being appropriate for much of a LOCA transient, is not 
adequate during the ECC accumulator injection phase as determined 
by comparisons of code calculations with experimental data. to 
overcome this limitation, a general model to simulate the 
brium phenomena associated with the mixing of subcooled water 
with saturated steam has been developed and is operational on 
preliminary versions of RELAP4/MOD7. 


33571 (GA-A—15121) GRIST-2 preliminary test plan and re- 


; i (! San Diego, CA 
(USA)). Dec is7s. Costas EY-76-C-03-0167-023. 54p. Dep. NTIS, 
PC A04/MF AO1 
The preliminary version of the GRIST-2 test plan has been 
developed for the planned initial 5 years (1984 to 1989) of TREAT- 
Upgrade in-pile tests. These tests will be employed to study the 
phenomenology and integral behavior of GCFR core disruptive 
accidents (CDAs) and to support the Final Safety Analysis ge 
(FSAR) CDA analyses for the demonstration plant 
reliminary test plan is outlined. Test Phases I and II are 
fresh fuel (preconditioned or not) CDA behavior at the 
of-life (BOL) reactor state. Phase III is for the reactor state that 
contains irradiated fuel with a saturated content of helium and fission 
gas. Phase IV is for larger bundle tests and scaling effects. 


33572 (JAERI-M—7437) ROSA-II test data report, 10. Effects 
of secondary system and system in small breaks (Runs 415, 417, 
421, 422). (Japan Atomic Ener, ergy Research Inst., Tokyo). Dec 1977. 
151p. (In Japanese). Dep. NTIS (US Sales Only), PC A08/MF AOI. 
Results of the ROSA-II test simulating a loss-of coolant 
accident (LOCA) in a light water reactor (LWR) are presented, 
including the test conditions and interpretation of the phenomena for 
test runs 415, 417, 421 and 422. Even in small break at the cold 
the core is exposed to void and the temperature rises. In small 
of the hot leg, however, core cooling keeps without temperature 
rise, because there still remains much residual water and upward 
core flow exists. Direct effect of the HPCI on the depressurization 
rate is small, but it increases the accumulator injection rate, leading 
to early core reflooding and early core cooling from upward. Effects 
of the secondary system depressurization are increase of 
zation and discharge rates of the primary loop, which results in early 
initiation of the accumulator injection and core reflooding. 


33573 (JAERI-M—7450) Data report on series 5 reflood experi- 
ment. Sugimoto, J.; Murao, Y.; Iguchi, T.; Sudoh, T.; Sudo, Y. 
(Japan Atomic ro Research Inst., Tokyo). Jan 1978. 209p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A10/MF AO1. 

Measured results and calculated heat transfer behavior in 
Series 5 reflood experiment are presented. The purpose of experi- 
ments carried out from March to April 1977 was to examine quench 
characteristics at low flooding rate in 2 step-wise variable flow rate; 
to measure steady state differential pressure in the core; and to 
observe flow oscillation behavior of the system with small inlet flow 
resistance. Analysis was given previously. 


33574 (JAPFNR—423) Acoustic noises with loss-of-flow sodium 
boiling experiment in 19-pin bundle. Ozaki, Y.; Haga, K.; Kikuchi, Y.; 
Morikawa, T.; Hori, M. (Mitsubishi Electric Corp Amagasaki, 
Hyogo (Japan). Central Research Lab.; Power Resckar and Nuclear 
Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai Engineering 
Center). Oct 1978. 10p. Bes NTIS, PC A02/MF AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

The papers deals with the measurement of acoustic noises 
with sodium boiling in an electrically heated 19-pin bundle which 
simulated an LMFBR fuel subassembly. The intensity of boili 
acoustic noises measured with the waveguide method was m 
higher than the background noises such as mechanical and flow 
noises. A distinct , which was observed at approximately 10 
kHz, may be attributed to the peculiarity of sodium niles phenom- 
ena because this peak could easily be distin ed from the reso- 
nance peaks of the experimental system. The waveform of the 
boiling acoustic noises was similar to the burst type acoustic emission 
(AE). The —— speed of acoustic noises agreed well with a 
prediction by the theory based on the assumption that the measured 
acoustic signals were transmitted on the pipe as surface waves 
(Rayleigh waves) or Lamb waves. 


33575 (Juel—1466) Investigations of the consequences of hypo- 
thetical accidents for high temperature reactors. II. Sagpaesaae 
following a breach of the primary circuit together with 

failure of active engineered (HSK 2). Wolters, J.; Badur, 
A.; David, P.H.; Fassbender, J.; Finken, R.; Haben, M.; 
Mueller, A.; Meister, G.; Rehm, w. (Kernforschungsanlage Juelich 


. wa 
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G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicherheitsfors- 
chung). Nov a 89p. (In German). Dep. NTIS (US Sales Only), 
PC A06/MF A‘ 
The <= ia are analyzed for a hypothetical accident in 
a nuclear plant with a cooled high temperature reactor 
ha nal power of MW. The -1160 is used as the 
ak the investigation. As the initiating event a breach of the 
primary circuit is assumed with leak cross sections of up to 10 times 
the ‘design leak size’. The initial pressure is taken as 50 bars. The 
breach of the primary circuit leads in the worst case to a pressure 
equilibrium between primary circuit and containment within 50 s. 
jostiving the for pressure and temperature will not be exceeded thus 
g the assumption of containment integrity. 


plz 2)) Pang» a computer pro- 

uid flow. THREED: an 

ional calculations. 

Rivard, W.C.; Torrey, M.D. (Los Alamos Scientific Lab., NM 

(USA)). Oct 1978. Contract W-7405-ENG-36. 143p. Dep. NTIS, PC 
A07/MF AOl. 

The transient, two-dimensional, two-fluid code K-FIX has 
been extended to perform three-dimensional calculations. This capa- 
bility is achieved by adding five modification sets of FORTRAN 
statements to the basic two-dimensional code. The modifications are 
listed and described, and a complete listing of the three-dimensional 
code is provided. Results of an example problem are provided for 
verification. 


33577 (LA-UR—78-2873) Comparison of elastic—plastic and 
variable modulus-cracking constitutive models for prestressed concrete 
reactor vessels. Anderson, C.A.; Smith, P.D. (Los Alamos Scientific 
Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 12p. (CONF- 
781144—4). Dep. NTIS, PC A02/MF AO1. 

From 2. US-Japan seminar on HTGR safety technology; Fuji, 
Japan (24 Nov 1978). 

The variable modulus-cracking model is capable of predicting 
the behavior of reinforced concrete structures (such as the rein- 
forced plate under transverse pressure described previously) well 
into the range of nonlinear behavior including the prediction of the 
ultimate load. For unreinforced thick-walled concrete vessels under 
internal pressure the use of elastic—plastic concrete models in finite 
element codes enhances the apparent ductility of the vessels in 
contrast to variable modulus-cracking models that predict nearly 
instantaneous rupture whenever the tensile strength at the inner wall 
is exceeded. For unreinforced thick-walled end slabs representative 
of PCRV heads, the behavior predicted by finite element codes 
using variable modulus-cracking models is much stiffer in the nonlin- 
ear range than that observed experimentally. Although the shear 
type failures and crack patterns that are observed experimentally are 

redicted by such concrete models, the ultimate load carrying capac- 
ity and vessel-ductility are significantly underestimated. It appears 
that such models do not adequately model such features as aggregate 
interlock that could lead to an enhanced vessel reserve strength and 
ductility. 
33578 (LA-UR—79-162) Approximate inversion method for five 
point difference matrix equations. Steinke, R.B. (Los Alamos Scien- 
tific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 12p. 
(CONF-790402— 13). Dep. NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

SIMMER, a best estimate computer program for LMFBR 
disrupted core analysis, is being developed at the Los Alamos 
Scientific Laboratory. Recent fluid dynamics methods development 
for SIMMER was concerned with enhancing numerical stability and 
reducing calculational effort. One such development considered the 
evaluation of the pressure change and material density change distri- 
butions during a time step. The spatialiy uncoupled approximate 
solution to be iterated was replaced with a correct spatially coupled 
simultaneous solution. This resulted in decreased calculational effort 
per time step as well as enhanced stability to allow much larger time 
steps to be taken. This improvement was realized by formulating the 
correct five diagonal matrix equations in two-dimensional rectilinear 
geometry and then solving them with an efficient matrix inversion 
routine. Initially, the Successive Line OverRelaxation (SLOR) 
method was used to solve these matrix equations. Instances of 
weakly diagonally dominant matrices requiring hundreds of SLOR 
iterations to invert them prompted consideration of a more efficient 
method. A new Approximate Inversion Method (AIM) was felt to 
have this efficiency. The method is a variation of the direct Crout— 
Cholesky forward elimination and backward substitute method. 
Crout—Cholwesky method element operations on a tridiagonal ele- 
ment matrix are applied in AIM as submatrix block operations on a 
tridiagonal block matrix. To make the method efficient, a submatrix 
collapsing approximation is applied. Making this approximation re- 
quires that the method be iterative. A description of this iterative 
algorithm and its approximate matrix inversion is included. 
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33579 (LA-UR—79-770) SIMMER analysis of SRI high pres- 
sure bubble expansion experiments. Rexroth, P.E.; Suo-Anttila, A.J. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 12p. (CONF-790310—3). Dep. NTIS, PC A02/MF AO1. 

From Specialists workshop on predictive analysis of material 
Mm in LMFBR safety expts; Los Alamos, NM, USA (13 Mar 
1979). 

SIMMER-II was used to analyze the results of the SRI 
nitrogen bubble expansion experiments. Good agreement was found 
for all of the experiments yzed as well as the theoretical isentro- 
pic limiting case. Scaling to a full size CRBR reactor reveals no 
significant scaling effects for the structureless core. 


33580 (LA-UR—79-811) Measurement and analysis of drag in 
multiphase flow systems. Rexroth, P.E.; Starkovich, V.S. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 16p. (CONF-790423—7). Dep. NTIS, PC A02/MF AO1. 

From 2. multiphase flow and heat transfer symposium work- 
shop; Miami Beach, EL. USA (16 Apr 1979). 

A combined experimental and analytical program undertaken 
to evaluate an interfield momentum coupling model used in the 
computer code SIMMER is described. The behavior of a slugging, 
vapor-particle flow system was observed and recorded using gamma 
densitometry, differential pressure measurement, and motion pic- 
tures. The primary parameter observed was slug period. When the 
system was modeled using SIMMER, the calculated behavior of the 
flow was qualitatively similar to that observed experimentally, but 
both the period and maximum slug height were underestimated, 
a too weak coupling between the vapor and particle fields. 
The SIMMER drag correlation was modified, resulting in much 
better agreement. Final discrepancies between experiment and analy- 
sis are discussed. 


33581 (LTR—20-91) Boric acid effects on water properties and 
LOCA thermal-hydraulics in PWRs. Reeder, D.L. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 2 Mar 1979. Contract EY-76- 
C-07-1570. 42p. Dep. NTIS, PC A03/MF AO1. 

The effects on water properties of boric acid and the variation 
in boric acid concentration in the reactor vessel during a postulated 
loss-of-coolant accident (LOCA) transient were determined. The 
concentration variation during a LOCA resulted in small water 
property changes except for viscosity and parameters in which 
viscosity ap such as, Reynolds number and Prandtl number. 
During a LOCA transient, the concentration change would not be 
great enough for plateout to occur. In order to quantify the effects of 
boric acid on reactor safety analyses, LOCA simulation codes should 
be to determine their sensitivity to water property changes 
attributable to boric acid. 


33582 (NTIS/PS—78/1163) Accident risks in nuclear facilities 
(A bibliography with abstracts). Report for 1964—Oct 1978. Kenton, 
E. (National Technical Information Service, Springfield, VA 
(USA)). Nov 1978. 268p. NTIS PC NO1/MF NO1. 

The bibliography presents risk analysis and hazards evalua- 
tion of the design, construction, and operation of nuclear facilities, 
including the risk and hazards of transporting radioactive materials 
to and from these facilities. Radiological calculations for environ- 
mental effects of nuclear accidents are also included. (This updated 
bibliography contains 262 abstracts, 38 of which are new entries to 
the previous edition.) 


33583 (NUREG/CR—0342) ORTCAL: a code for THTF heater 
rod thermocouple calibration. Ott, L.J.; Hedrick, R.A. (Oak Ridge 
National Lab., TN (USA)). Feb 1979. Contract W-7405-ENG-48. 
228p. (ORNL/NUREG-—S1). Dep. NTIS, PC Al1/MF AOl1. 

Presented are an experimental thermocouple calibration pro- 
cedure and a four-part calibration program, ORTCAL (ORNL 
Thermocouple Calibration), which supplies heater rod performance 
information to the inverse heat conduction code ORINC. Case 
studies are presented to illustrate the effect of noncalibration of fuel 
pin simulators on the inverse calculations. 


33584 (NUREG/CR—0473) Experiment data report for test 
RIA-ST (Reactivity Initiated Accident Test Series). Zimmermann, 
C.L.; McCormick, R.D.; White, C.E.; Thornton, D.E. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). Mar 1979. Contract 
er 136p. (TREE—1235). Dep. NTIS, PC A04/MF 
AOl. 


Recorded test data are presented for the Reactivity Initiated 
Accident (RIA) Scoping Test, the preliminary test for RIA Test 
Series I. This test, conducted at the Power Burst Facility, had the 
following objectives: (1) determine the applicability of using self- 
powered neutron detectors calibrated by low power steady state 
calorimetric measurements to measure fuel rod energy depositions 
during a power burst; (2) determine the energy deposition failure 
threshold for unirradiated fuel rods at boiling water reactor hot- 
startup coolant conditions; (3) determine the sensitivity of the test 
instrumentation to high radiation exposure during a power burst; and 
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(4) determine the magnitudes of potential pressure pulses resulting 
from rod failure. The data from Test RIA-ST are graphed in 
engineering units and are analyzed only to the extent necessary to 
ensure they are reasonable and consistent. These uninterpreted data 
are presented for use in the nuclear fuel behavior research field 
before detailed analysis and interpretation have been completed. 


33585 (NUREG/CR—0539) PWR blowdown heat transfer sepa- 
rate-effects program data evaluation report. THTF test series II. 
Mullins, C.B.; Hyman, C.R.; Craddick, W.G.; Anklam, T.M.; He- 
drick, R.A. (Oak Ridge National Lab., TN (USA)). Apr ‘1979. 
Contract W-7405-ENG-26. 202p. (ORNL/NUREG—53). Dep. 
NTIS, PC A10/MF A011. 

Thermal-hydraulic phenomena are analyzed for test series II 
conducted at the Thermal-Hydraulic Test Facility (THTF) as part 
of the Pressurized-Water Reactor Blowdown Heat Transfer Sepa- 
rate-Effects Program at Oak Ridge National Laboratory. A discus- 
sion of the effects of test section outlet fluid subcooling, bundle 
power, and inactive rods on thermal-hydraulic behavior in the 
THTF is presented. A mechanism that may be responsible for 
departure from nucleate boiling (DNB) in the bundle of the THTF is 
presented. Heater rod surface temperatures are found to be sensitive 
to relatively small variations in flow. 


33586 (NUREG/CR—0669) Two-phase interactions in counter- 
current flow. Annual report, November 1977—October 1978. Dukler, 
A.E.; Moalim, D.; Chopra, A.; Semiat, R. (Houston Univ., TX 
(USA). Dept. of Chemical Engineering). Dec 1978. 114p. NTIS, PC 
A06/MF AO1. 

This report summarizes research completed during the period 
November 1977 to October 1978 on three related problems: the 
flooding process; motion and size of drops during upward annular 
flow; and interfacial structure and momentum interactions for 
upward film flow. Generatlized solutions of the film flow equations 
are obtained which demonstrate the variety of possible mechanisms 
for flooding. The possibility that the physical condition which exists 
oscillates between one or more of these states is explored. A new 
optical technique is presented for simultaneous measurement of drop 
size as well as radial and axial velocity in the presence of a liquid 
film. Experimental data are reported for upward film flow in an 
air—water system. Included are entrainment and film low rates, 
pressure drop and film structure data. The results are interpreted in 
terms of wall and interfacial shear stress and friction factors. 


33587 (NUREG/CR—0677) Two-phase flow phenomena in nu- 
clear reactor technology. Schell, S.L.; Gay, R.R.; Lahey, R.T. Jr. 
(Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Nuclear 
Engineering). Dec 1978. 92p. NTIS, PC AOS/MF AO1. 

The design of a flowing two-phase mixture can be determined 
by using a side-scatter gamma ray system which measures the 
amount of Compton scattering in a given direction from a given 
scattering volume. The technique may be applied to any cross 
section of the flow, with the restriction that the flow is fully 
developed in the axial direction. The density, and therefore void 
fraction, at any location in the cross section may be directly related 
to calibration values of density and count rates at the same location 
by knowing the count rate incident upon the system detector(s). 
Measurements have been made using an air/water system in the 
region anti rho > 0.77 gm/cm*. All data taken in this region was 
measurable to within 16% accuracy. 


33588 ape aedhagh ny med Seismic input and soil—structure 
interaction. Final report. (D’'Appolonia Consulting Engineers, Inc., 
Pittsburgh, PA (USA). Jan 1999. 374p. NTIS, PC Al6/MF AOl1. 
An assessment was made of the adequacy of some engineering 
assumptions made in the definition of seismic input and methods used 
for the analysis of seismic soil—structure interaction of nuclear 
power plants. The primary goal was to determine the range of 
epplicability of the acceptance criteria presented in Section 3.7 of the 
nited States Nuclear Regulatory Commission (USNRC) Standard 
Review Plan (SRP) and to note the specific instances wherein the 
criteria given in the SRP require modification or analysis on a site- 
specific basis. A rationale for this study and its relationship to the 
state of the art in the area of seismic input and soil—structure 
interaction analyses is discussed first. Then the objectives, method, 
results, conclusions, and recommendations of the six tasks compris- 
ing this study are presented. Although many of the assumptions 
reviewed were = in nature, some were specific to the computer 
programs used for soil—structure interaction analyses and mentioned 
with approval in the SRP. 197 figures, 10 tables. (RWR) 


33589 (PB—286684) Guideline for the development of a method- 
ology for measuring level of effectiveness of physical protection facili- 
ties at fixed-site facilities. Final report. Haberman, W. (Mitre Corp 
Bedford, MA (USA)). Jan 1978. Contract AT(49- 24)-0376. S0p. 
NTIS PC A03/MF AO1. 

These technical guidelines contain recommendations for a 
program that would utilize data obtained by NRC inspectors to 
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measure the effectiveness of fixed-site physical protection —- 
nents/systems for various levels of adversary threats. The contri 
tion of both equipment and procedures to the measured level of 
effectiveness are considered. 


33590 a Physical protection equipment study. Final 
report. Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jan 1978. 
Contract AT(49- 24)-0376. 115p. S PC A06/MF A0O1. 

The report summarizes the work performed by MITRE for 
the U.S. Nuclear ry nage id Commission on each assigned task. The 
major products of this effort are a Catalog of Physical Protection 
Equipment, a Guide for Evaluation of Physical Protection Equip- 
ment, a book of Reference Materials, and a set of guidelines for use 
in the ee of a methodology for measuring levels of secu- 
rity system effectiveness. A summary of recommendations resulting 
from this study are also presented. 


33591 (PB—286686) Cross reference index for 

and evaluation guide. Final report. Haberman, W. itre 
Bedford, MA (USA)). Jan 1978. Contract AT(49-24)-0376. 1 
NTIS PC A07/MF AO1. 

MITRE has prepared for the U.S. Nuclear Regulatory Com- 
mission a Catalog of Ph Physical Protection Equipment and a Guide for 
Evaluation of Physical Protection Equipment. The information con- 
tained in this volume includes reference material for both docu- 
ments: a cross-reference index by equipment category, a list of 
manufacturers and a glossary of abbreviations and terms. (Portions 
of this document are not fully legible) 


33592 (PB—286858) Tornado damage at the Grand Gulf, Missis- 
sippi nuclear power plant site: Aerial and ground surveys. Technical 
report, Fujita, T.T.; McDonald, J.R. (Chicago Uni IL (USA). 
Dept. of Geo: physical Sciences). Sep 1978 tracts NRC-04-74- 
239; NRC-04-76-345. 70p. NTIS PC A04/MF AOI. 

A tornado struck the Grand Gulf nuclear power  prneretiog 
station, Port Gibson, eee age 11:30 p.m. on April 17, 1978. 
Storm damage investigators from the University of Chi and 
Texas Tech University were dispatched to survey the damage. The 
meteorological situation that spawned the Grand Gulf tornado and 
seven others in the area is discussed. Aerial surveys of the entire 
damage path and detailed surveys = the ra ge site are presented. An 
engineering evaluation of the resented based primar- 
ily on information gained from detailed oul surveys. 


33593 tater ug be Decommissioning of nuclear facilities. An 
ography. 


annotated bibli report Oct 1977—Aug 1978. Konzek, 
G.J.; Sample, C.R. (Battelle aie Paste Northwest Labs., Richland, WA 
(USA)). Oct 1978. 532p. NTIS PC A23/MF AO1. 

This literature review has been compiled and abstracted to 
serve scientists, engineers, utility planners, and private citizens by 
directing them to sources of information on various aspects of 
decommissioning of nuclear fuel cycle facilities. The 
references cover the period from 1944 through mid-1978. Alphabet- 
ized author, subject, and report number indexes are provided, and 
are cross-referenced to bibliography numbers 1 through 726. 


33594 (PB—286865) Experimental investigation of aerosol be- 
havior in a post-LMFBR accident reactor containment atmosphere. 
Annual report Sep 1977—Jan 1978, Wegrzyn, J.; Shaw, D.T. (State 
Univ. of New York, Buffalo (USA). Dept. of Electrical - 
ing). Jun 1978. Contract AT(49-24)-0359. 35p. NTIS PC A03/MF 
AOl. 


Under the support of the Nuclear —_ tory Commission, 
work has been done at SUNY-Buffalo for year 1977 on the 
experimental measurements of the aerodynamic properties of a 
sodium aerosol. With this format essentially three separate experi- 
ments were performed; (1) the evaluation of the centrifuge as a in- 
situ measuring device, (2) the classification of the sodium aerosol, 
and (3) the shape factor measurements on an exploding wire (E.W.) 
aerosol. 


33595 (TFBP-TR—209) PBF—LOCA test series test LOC-11 
experiment operating specification. Larson, J.R.; Allison, C.M. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Oct 1977. Contract 
EY-76-C-07-1570. 79p. Dep. NTIS, PC AOS/MF AO1. 

The PBF—LOCA fuel behavior program is one of several 
test ea oe being conducted to provide experimental information 
on the behavior of nuclear reactor fuels under normal, off-normal 
and accident conditions in the Power Burst Facility at the Idaho 
National Engineering Laboratory. Specifically, the PBF—LOCA 
Program will obtain data for analytical model development and 
verification, and determine the behavior of fuel rods when exposed 
to a wide variety of loss-of-coolant (LOCA) conditions. A test 
description, detailed operating specifications, data acquisition re- 
quirements, and posttest data reductions requirements for Test LOC- 
11 are presented. 


33596 (TFBP-TR—311) Power-Cooling-Mismatch Test Series 
Test PCM-7. Experiment operating specifications. Sparks, D.T.; 
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Smith, R.H.; Stanley, C.J. (Idaho National ineering Lab., Idaho 
Falls (USA)). Feb 1979. Contract EY-7 -1570. 67p. Dep. 
NTIS, PC A04/MF AO1. 

The experiment operating specifications for the Power-Cool- 
ing-Mismatch (PCM) Test PCM-7 to be conducted in the Power 
Burst Facility are described. The PCM Test Series was designed on 
the basis of a parametric evaluation of fuel behavior response with 
cladding temperature, rod internal pressure, time in film boiling, and 
test rod power being the variable parameters. The test matrix, 
defined in the PCM Experiment Requirements Document (ERD), 
encom a wide range of situations extending from pre-CHF 
(critical heat flux) PCMs to long duration operation in stable film 
boiling leading to rod failure. 


33597 (UCRL—13981) Computer-aided Fault Tree Analysis. 
Willie, R.R. (California Univ., Berkeley (USA). Operations Research 
Center). Aug 1978. Contract W-7405-ENG-48. 104p. (ORC—78-14). 
Dep. NTIS, PC A06/MF AO1. 

A computer-oriented methodology for deriving minimal cut 
and path set families associated with arbitrary fault trees is discussed 
first. Then the use of the Fault Tree Analysis Program (FTAP), an 
extensive FORTRAN computer package that implements the meth- 
odology is described. An input fault tree to FTAP may specify the 
system state as any logical function of subsystem or component state 
variables or complements of these variables. When fault tree logical 
relations involve complements of state variables, the analyst may 
instruct FTAP to produce a family of prime implicants, a generaliza- 
tion of the minimal cut set concept. FTAP can also identify certain 
subsystems associated with the tree as system modules and provide a 
collection of minimal cut set families that essentially expresses the 
state of the system as a function of these module state variables. 
Another FTAP feature allows a subfamily to be obtained when the 
family of minimal cut sets or prime implicants is too large to be 
found in its entirety; this subfamily consists only of sets that are 
interesting to the analyst in a special sense. 


33598 (WAPD-TM—1324) Effect of fuel chips on cladding 
stress in zircaloy clad oxide fuel rods (LWBR development program). 
Yerman, J.F. (Bettis Atomic Power Lab., West Mifflin, PA (USA)). 
Nov 1978. Contract EY-76-C-11-0014. 28p. Dep. NTIS, PC A03/ 
MF AOl1. 

Zircaloy clad oxide fuel rods are subjected to a variety of 
core power transients. One of these, an up-power transient, can place 
a severe burden on the fuel rod cladding that would potentially lead 
to rupture if not properly allowed for during the fuel rod design and 
plant operation. The cladding stress during such a transient can be 
increased by the presence of fuel chips between the oxide fuel peliet 
and the cladding. An analysis procedure based on mechanical tests of 
fuel and cladding was developed that permits calculation of the 
stress increase due to chips, so that the stress penalty can be 
accommodated without unnecessary penalties to fuel rod perform- 
ance. The method of evaluating the maximum cladding bending 
tensile stress near the chip is described and test data are presented to 
support the analysis method. 


33599 Accident and seismic containment reliability. Fardis, 
M.N.; Cornell, C.; Meyer, J.E. (MIT, Cambridge, Mass). J. Struct. 
Div., Am. Soc. Civ. Eng.; 105: No. 1, 67-83(Jan 1979). 

An integrated reliability study of the containment vessel of a 
nuclear power plant is presented. The focus is on features of the 
seismic and accident behavior that may affect adversely the contain- 
ment safety role. The behavior is described probabilistically under a 
range of accident and seismic conditions extending far beyond design 
levels. The individual effects of seismic and accident events are 
analyzed, as well as the coupling of those effects for the various 
possible timings of the causative events. Reliability estimates are 
obtained by combining probabilistically described damage with a 
probabilistic description of the causative events. A large number of 
uncertainties are included, and the final reliability estimates reflect 
the total uncertainty--including the statistical component--faced by 
the safety analyst. 6 refs. 

33600 Impact of aging mechanisms on reactor safety system 
performance. Oelkers, E.; Weaver, W.W. (Babcock and Wilcox Co., 
Lynchburg, VA). Nucl. Sci. Eng.; 68: No. 3, 299-307(Dec 1978). 

Two unusual aspects of safety component operation--abnor- 
mal environmental conditions and aging--are combined analytically. 
The result is implemented in a computer code to quantify a safety 
system figure-of-merit. In conjunction with a probabilistic approach 
employing a specified risk criterion, the analytical method has been 
applied to a reactor protection system to determine a desired compo- 
nent-qualified age. The effect of a preventive renewal program as a 
substitute for or complement to an age qualification program is also 
discussed. Substantial economic benefits should be realized from the 
implementation of the analytical method. 
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33601 Role of Rayleigh—Taylor instabilities in fuel-coolant in- 
teractions. Cooper, F.; Dienes, J. (Los Alamos Scientific Lab., NM). 
Nucl. Sci. Eng.; 68: No. 3, 308-321(Dec 1978). 

The growth of Rayleigh—Taylor instabilities following the 
deceleration of fuel by a less coolant is investigated using the 
method of generalized coordinates, which permits the study of the 
nonlinear, late-time aspects of the problem as well as the possibility 
of fuel nega = at the interface. The authors consider liquid coolant 
in contact with three possible states of fuel—pure liquid, pure solid, 
and liquid fuel freezing at the interface—and treat several accelera- 
tion mechanisms. For the case of UO2 and sodium, they follow the 
growth of the fastest growing wavelength instability for different 
acceleration mechanisms and determine the impulse needed for 
instabilities to grow when freezing is occurring at the interface. 


33602 Multidimensional effects in critical two-phase flow. Travis, 
J.R.; Hirt, C.W.; Rivard, W.C. (Los Alamos Scientific Lab., NM). 
Nucl. Sci. Eng.; 68: No. 3, 338-348(Dec 1978). 

Recent studies have shown that available theoretical models 
for critical es flows in simple nozzles are not able to predict 
observed data. To achieve agreement, it is customary to multiply the 
computed mass flow rates by empirically determined factors. A two- 
dimensional theory is used to show that the deficiencies are associat- 
ed with geometric effects not accounted for in the earlier models. 
The theory presented is applied to both equilibrium and nonequili- 
brium situations with considerable success and supplies a rational 
basis for the use of break flow multipliers. 


33603 Test program for class 1E d-c motor control center. Ag- 
al, S.K. (US Army Corps of Eng). Power Eng.; 82: No. 9, 6. 
5(Sep 1978). 

Environmental conditions postulated to occur as a result of a 
rupture of a high-energy steam pipeline in a nuclear power plant 
were simulated, and a dc motor control center performed satisfacto- 
rily throughout the test program, in which a short-duration pressure 
pulse of 2.25 psig peak was combined with a rapid temperature rise 
to 250 F in an atmosphere of high humidity. 


33604 Two-fluid model for critical vapour-liquid flow. Ardron, 
K.H. (CEGB, Berkeley Nucl Lab, Gloucestershire Engl). Int. J. 
Multiphase Flow; 4: No. 3, 323-337(Aug 1978). 

One-dimensional two-fluid equations are used to calculate the 
mass flux of initially saturated or subcooled water discharging from 
a pipe in critical flow. The model allows in a general way for 
thermal non-equilibrium between the liquid and vapor bubbles, and 
for interphase relative motion. The theory is shown to be in good 
agreement with the measured critical flow-rates of pressurised water 
over a wide pressure range. Predictions are made of the critical mass 
flux of initially saturated water in pipes of the range of sizes of 
interest in water-reactor blowdown safety analysis. Results indicate 
that for pipes up to ten diameters in length flows will be significantly 
higher values obtained from conventional homogeneous ther- 
mal equilibrium flow theory. 20 refs. 


33605 Acoustics of the Sodium Loop Safety Facility P2 experi- 
ment. Anderson, T.T.; Carey, W.M.; Oats, M. (Argonne Natl Lab, 
Ill). ZEEE Trans. Nucl. Sci; NS25: No. 1, 112-115(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

In the highly instrumented P2 experiment to simulate an 
unprotected loss of flow in an LMBFR core, two high-temperature 
sodium-immersed microphones were used to obtain the acoustic 
scenario of the 9-second flow coastdown, boiling sodium coolant, 
fuel failure, and re-establishment of flow after reactor scram. Acous- 
tic data from this and previous experiments indicate that singular 
larger voids are formed in the sodium boiling process. These singular 
larger voids were observed to collapse upon contacting the sub- 
cooled sodium or structures, at repetition rates comparable to forma- 
tion rates of sodium vapor bubbles. The acoustic observations were 
made in the presence of sodium exposed to argon cover gas at 
LMFBR operating conditions, and in the presence of fission gas 
from fuel pin failure. 6 refs. 


33606 Recent developments in Federal radiological emergency 
response planning and preparedness activities with states and local 
governments. Collins, H.E.; Gaut, H.W. (US Nucl Regul Comm, 
Washington, DC). JEEE Trans. Nucl. Sci.; NS25: No. 1, 843-845(Feb 
1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Recent developments in the existing Federal Interagency 
Radiological Emergency og eny Planning and Preparedness Pro- 
gram with States and their local governments are discussed. The 
oe — information on this program that was published in 
EEE Transactions on Nuclear Science, Volume NS-23, No. 1, 
February 1976. The program is designed to assist States and local 
governments in developing and improving their Radiological Emer- 
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gency Response Plans and Preparedness Programs that are support- 
ive of nuclear facility emergency plans required by regulations of the 
Nuclear Regulatory Commission. 3 refs. 


33607 Interim guidance on off-site emergency monitoring sys- 
tems. Schmidt, G.D. (FDA, Bur of Radiol Health, Rockville, Md). 
mos) Nucl. Sci.; NS25: No. 1, 846-849(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The Central Coordinating Committee has established two 
interagency Task Forces, one on Training and the second on Offsite 
Emergency Instrumentation. The Task Force on Offsite Emergency 
Instrumentation (hereafter Task Force) which is the subject of this 
paper, has representation from ERDA, EPA, HEW (Food and Drug 
Administration), NRC and DCPA, and is concerned with emergen- 
cy instrumentation systems maintained and operated by the State 
and/or local organizations. The p of this first Task Force 
report is to provide guidance on the establishment of offset emergen- 
cy radiation detection and measurement systems for use in State 
Radiological Emergency Response Plans for Nuclear Incidents at 
Fixed Facilities. The function of these systems is to acquire radiation 
data that are translated into radiological information for use in 
making protective action decisions. 5 refs. 


33608 Preliminary assessment of the potential impacts on operat- 
ing nuclear power plants of a 500 mrem/year occupational exposure 
limit. Vance, J.; Weaver, C.L.; Lepper, E.M. Washington, DC; 
Atomic Industrial Forum (1978). 78p. $10.00. 

A preliminary assessment of the costs and operational re- 
straints posed by reducing the occupational exposure limit at operat- 
ing nuclear plants to 500 mrem/yr is presented. The study uses 
analytical models based on representative BWRs and PWRs. 


33609 Results of the temperature noise measurements in subchan- 
nels of sodium cooled electrically heated 28 rod bundle behind a 
blockage. Tuerkcan, E. (Stichting Energieonderzoek Centrum Ne- 
derland, Petten). pp 497-506 of Reactor noise - SMORN II. Wil- 
liams, M.M.R. (Queen Mary Coll., London (UK). Dept. of Nuclear 
oe (ed.). Oxford, England; Pergamon Press Ltd. (1977). 

From Specialists meeting on reactor noise; Gatlinburg, TN, 
USA (19 Sep 1977). 

For LMFBR safety studies a 28 rod bundle has been built at 
Petten (cooperation of GfK and ECN), representing a 60-degrees 
section of an SNR-300 fuel element having a 70% flat type central 
blockage. The aims of the temperature noise measurements were to 
determine the subchannel coolant velocities behind the blockage to 
study the mixing of coolant in subchannels of different temperature 
from behind the blockage to the outlet and to study the temperature 
noise due to boiling in a subchannel. the temperature noise measure- 
ments were carried out in parallel to the other measurements (tem- 
perature distribution, etc.), using signals of fourteen subchannel 
thermocouples placed in five measuring planes behind the blockage. 
The single phase measurements were made with several heat fluxes 
(5 W/cm? to 120 W/cm?) inlet flows (0.25 to 3 m/s) and inlet 
temperatures (250°C to 600°C). Two phase flow is initiated and 
sustained either by a slow continuous pressure reduction or by 
stepwise reduction of the main flow. The temperature noise signals 
were amplified and recorded in analog form. Later the signals were 
digitized and analyzed by digital computers. 


ENERGY STORAGE 


MAGNETIC 


33610 Experiments on superconductive-coil energy storage. Shin- 
tomi, T. (National Lab. for High Energy Physics, Ibaraki-ken, 
Japan). Energy Dev. Jpn.; 1: No. 1, 93-104(Jul 1978). 

The use of a Superconducting Coil Energy Storage (SCES) 
as a peak-shaving system for commercial electric power systems or 
as a power supply for a large accelerator was tested. The model of 
the test system has a stored energy of 100 kJ and contains no 
superconductive switch, thereby holding permanent current without 
any loss. This new system of SCES consists solely of thyristor 
converters and a superconducting coil. The current during the 
holding period is maintained through the thyristor converters oper- 
ated by a new method. The efficiencies were measured by changing 
the discharging time for stored energies of 26, 52, and 67 kJ. The 
efficiencies decreased linearly with the discharging time for the 
above conditions. These results could be explained completely by 
the theoretical considerations. It was concluded that an efficiency of 
over 90% for the full-scale SCES was achievable. 


ENERGY STORAGE 


COMPRESSED GAS 


33611 (PNL—2869) Effects of water on compressed air 

storage in porous rock reservoirs, Wiles, L.E. (Battelle Pacific North. 
west Labs., Richland, WA (USA)). Mar 1979. Contract EY-76-C-06- 
1830. 102p. Dep. NTIS, PC A06/MF AO1. 

The objective of the analysis was to quantify the magnitudes 
of the potential effects of residual water on the operation of an 
aquifer CAES facility. This was done by numerically solving the 
conservation equations describing the transport of mass and energy 
in the reservoir. The results of the analysis provided reservoir 
behavior in terms of pressure, flow rate, temperature, humidity, and 
residual water conditions as functions of time. The change in re- 
sponse of the reservoir to variation of residual water content, injec- 
tion air humidity and injection air temperature demonstrates the 
impact of these parameters. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 33781, 34156 


33612 (TID—29412) Underground hydroelectric pumped 

an evaluation of the concept. Final report. (Main (Charles T.), Inc., 
Boston, MA (USA)). Nov 1978. Contract EC-77-C-01-2133. 354p. 
Dep. NTIS, PC A16/MF AOl1. 

A contribution to the Bureau of Reclamation’s Underground 
Hydroelectric Pumped Storage (UHPS) Program is presented. Its 
objective is to enhance the state-of-the-art through research and 
developmental work. It is directed to the review of the present state- 
of-the-art, evaluation of the technical feasibility and economic viabil- 
ity of UHPS, identification for further research, and recommenda- 
tion for a continuing program of development. 


33613 Energy characteristic data of pumped storage plants and 
their evaluation. Karol, L.A.; Rabinkii, V.M.; Silaev, B.I. (Moskovs- 
kij Ehnergeticheskij Inst. (USSR)). Arch. Energiewirtsch.; 32: No. 8, 
661-669(Aug 1978). (In German). 

Consumption characteristic data of a pumped storage plant 
are analyzed. A determination method of the storage efficiency was 
set up. The validity region and the advantages of using the summa- 
rized energy charateristic data of filling and emptying are given for 
the possible operational conditions. 


FLYWHEELS 
REFER ALSO TO CITATION(S) 34289 


33614 (UCRL—13973) laminated composite disc flywheel devel- 
opment. First semiannual report, August 10, 1978—January 10, 1979. 
Nimmer, R.P.; Torossian, K.; Hickey, J.; Wilkinson, J.P.D. (General 
Electric Co., Schenectady, NY (USA). Corporate Research and 
Development Dept.). 31 Jan 1979. Contract W-7405-ENG-48. 67p. 
(SRD—79-016). Dep. NTIS, PC A04/MF AO1. 

The design concept under study at the General Electric 
Company is based on a laminated disc with a wound outer ring. A 
survey of material strength and stiffness data is made and a laminate 
analysis approximates average lay-up properties from unidirectional 
data. A plane stress analysis of the disc with outer ring is made and 
the radial thickness of the ring is optimized for maximum energy 
density. The design impact of variability in composite material 
properties as well as the interference fit between the disc and ring 
are studied. 


33615 (UCRL—52637) DOE/STOR bibliography for flywheel 
energy systems, 1977. Mallon, B.; Kuhn, R.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 5 Jan 1979. Contract 
W-7405-ENG-48. 330p. Dep. NTIS, PC A15/MF A011. 

The bibliography on flywheel energy-storage systems con- 
tains 555 selected references to the world literature through Decem- 
ber 1977. It includes citations that describe flywheel designs, proper- 
ties and materials, and the actual and contemplated applications of 
flywheels in vehicles, utilities, aircraft, and spacecraft. In the first 
section of the bibliography, the citations are selectively grouped 
according to the subjects mentioned above and organized by author 
and by date. The second section is an alphabetical index of authors. 
The third section contains a listing of keyphrases organized by 
subject matter. The last section provides an alphabetical listing of 
authors and keyphrases. 
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THERMAL 


REFER ALSO TO CITATION(S) 32934, 32938, 33069, 33070, 
33071, 33072, 33766, 33974, 33987 


33616 Industrial applications of thermal energy storage. Glenn, 
D.R. Chicago, IL; Inst. of Gas Tech. (1979). 23p. (CONF-790107— 
9). 


) 

From 3. national conference and exhibition on technology for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

Research and development efforts directed toward perfecting 
thermal energy storage ) methods have resulted in a roster of 
clever, simple and complex combinations of latent and sensible heat 
configurations for use with industrial and residential energy systems. 
The programs now underway, sponsored primarily by the Depart- 
ment of Energy, — action in promoting the applications of 
these technologies. The paper reviews industrial TES applications 
and provides several examples by which TES design and integration 
into processes can be affected. The thermal energy flows of several 
energy-intensive industrial processes containing unit functions with 
time-variant thermal demands (or supply) c teristic of their 
operation, are presented to illustrate practical, analytical techniques 
for incorporating a thermal energy storage function to bridge energy 
discontinuity between supply and demand. Specific objectives for 
TES incorporation are to maximize equipment load factors and, 
concurrently, to conserve thermal energy. 


CHEMICAL 


33617 Chemical heat-storage pump. Brodalla, D.; Hollenberg, 
D.; Kniep, R. (Duesseldorf Univ. (Germany, F.R.)). Naturwissens- 
chaften; 65: No. 7, 385(Jul 1978). (In German). 


BATTERIES 
REFER ALSO TO CITATION(S) 34127 


33618 (HCP/T—5036) Parametric analysis of the electric utility 
market for advanced load-leveling batteries. Final report. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). Feb 1979. Contract EC- 
77-C-01-5036. 35p. Dep. S, PC A03/MF AOl1. 

This task examines the market for batteries in utility load- 
leveling service as a function of the Battery System Cost characteris- 
tics in order to give DOE a method of assessing the results of 
various program alternatives. The sensitivity of the benefits (barrels 
of oil saved) that might be derived to the timing of the market (i.e. 
when it begins) is also investigated. (The real cost of fuel is to be 
assumed to increase 2.4% per year.) How large is the total market 
for a new technology; how is the relative effectiveness of Battery 
Storage Systems related to the cost of fuel, the capital cost of the 
battery, and the perception of the credits associated with batery 
systems; and how do these vary with time required answers in order 
to estimate how the market for battery systems might develop. Most 
of the answers were obtained by studying the data developed by 
MITRE/METREK for a market assessment of battery systems using 
lead/acid batteries. MITRE’s market analysis considered a large 
variety of variables; since the resources and time available for the 
present task were limited, it was not possible to either duplicate or 
confirm their work in detail. The initial results of this study depend 
on the assumptions used by MITRE. However, where these assump- 
tions were incomplete, the results are adjusted. The supplementary 
information was obtained from studies performed by Arthur D. 
Little, Inc. and by PSE and G. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 32929, 33642, 33649 


33619 Sodium sulphur batteries comprising a plurality of separate 

cells within a container. Clegg, G.A.; Lauder, D.R. (to Chloride 

Silent Power Ltd.). US Patent 4,137,376. 30 Jan 1979. Priority date 7 

(UK) Go United Kingdom of Great Britain and Northern Ireland 
. 6p. 

A battery formed of sodium/sulfur cells has each cell coated 
with an intumescent paint which is heated to produce a carbona- 
ceous foam. This foam fills an outer housing around the cells or a 

te containment around each cell and serves to confine material 
that might leak out of any damaged cell. 


33620 Lead storage battery with limited evolution of gas. Dali- 
bard, G.; Pham, K.M. (to Compagnie Europeene d’Accumulateurs). 
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US Patent 4,131,723. 26 Dec 1978. Priority date 28 Dec 1977, 
France. 4p. 

A maintenance-free lead storage battery comprises a contain- 
er closed by a lid and containing an acid electrolyte together with a 
block of positive plates, negative plates, and separators. The block of 
plates and separators is tightly packed in a case which is immersed in 
the electrolyte and which has openings in those of its walls which 
are in close contact with end ones of the plates. 


33621 Zinc—halogen compound electrochemical cell having an 
auxiliary electrode and method, Kantner, E. (to Exxon Research and 
Engineering Co.). US Patent 4,113,924. 12 Sep 1978. Filed date 26 
May 1977. 8p. 

An electrochemical cell is described which contains, in a 
sealed configuration, an anode having a zinc anode-active material, a 
cathode having a halogen compound cathode-active material, a 
liquid electrolyte having a gas space above it, and an auxiliary 
electrode. The auxiliary electrode is made of a carbon-containing 
hydrophobic material, is adapted to carry a cathodic potential, and is 
positioned in the cell so as to be partially located in the liquid 
electrolyte and partially located in the gas space. A method of 
retarding pressure build-up in the cell also is described. The method 
involves converting hydrogen gas which is generated in the cell and 
builds up in the gas s to its ionic state via the formation of an 
ionic compound and dissolving the compound in the liquid electro- 
ye by creating a cathodic potential at the auxiliary electrode. 4 

gures. 


33622 Up-to-date battery research. Euler, K.J. (Gesamthochs- 
chule Kassel (Germany, F.R.). Arbeitsgruppe fuer Technische 


Physik). Elektrotech. Z., A; 99: No. 9, 535-539(Sep 1978). (In 
German) 


First, a few ideas on technical development are reported. 
They concern the main prerequisites for research and development 
(R and D) and its progress in stages. Decisive for the expense are the 
state already reached and the absolute significance, i.e. the 
producer's sales. The greater the importance in the economy, the 
greater are the external means available and also, of course, the 
effect. A few examples of present research on batteries and accumu- 
lators are mentioned: explanation of the reactions, solid state theory, 
mathematics, inhomogenities. Technical research requires a definite 
basis on sure foundations. The aim of systematic research is to match 
this basis to present requirements. 


33623 Electrochemical cell design. Arntzen, J.D. (to Department 
. Energy). US Patent 4,110,517. 29 Aug 1978. Filed date 11 Jan 
1978. 6p. 

PAT-APPL-868,585. 

An electrochemical cell includes two outer electrodes and a 
central electrode of opposite polarity, all nested within a housing 
having two symmetrical halves which together form an offset con- 
figuration. The outer electrodes are nested within raised portions 
within the side walls of each housing half, while the central elec- 
trode sealingly engages the perimetric margins of the sidewall inter- 
nal surfaces. Suitable interelectrode separators and electrical insulat- 
ing material electrically isolate the central electrode from the hous- 
ing and the outer electrodes. The outer electrodes are electrically 
connected to the internal surfaces of the cell housing to provide 
current collection. The nested structure minimizes void volume that 
would otherwise be filled with gas or heavy electrolyte and also 
provides perimetric edge surfaces for sealing and supporting at the 
outer margins of frangible interelectrode separator layers. 


33624 Secondary battery with separate charge and discharge 
zones, Ludwig, F.A. (to Ford-Werke A.G., Koeln (Germany, F.R.); 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,649,564/A/. 15 Dec 1977. 43p. (In German). 

According to the invention, each of the separate charge and 
discharge zones has specially designed alkali metal sulfur cells. The 
cells in the discharge zone are equipped for the work in the discharg- 
ing procedure. They possess a positive electrode which is more 
easily wetted by molten sulfur than by the melted polysulfide salts of 
the alkali metal. The cells in the charge zone are equip) for 
operation in the charging procedure and have a positive electrode 
which is more easily wetted by the melted alkali metal polysulfide 
salts than by molten sulfur. The secondary battery furthermore 

: a) a zone to store the molten sulfur and the melted 
polysulfide salts, b) devices to transport the molten sulfur and the 
melted alkali metal polysulfide salts between the storage zone and 
the charge and discharge zones, as well as c) devices to transport the 
molten alkali metal from the charge to the discharge zone. 


33625 Fail safe battery. Evans, D.G. US Patent 4,061,842. 6 
Dec 1977. Filed date 26 Nov 1976. 5p. 

This invention relates to a delay action battery, containing an 
electrolyte sealed and retained externally to the battery case in order 
to prevent premature activation due to exposure to excessive heat 
and or crush forces. 
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33626 Automation trends in domestic storage battery manufac- 
ture. Kurutz, K. (Technical Univ. of Budapest, Hungary). Elektro- 
technika; 70: No. 11-12, 415-419(Nov 1977). (In Hungarian). 

The article provides a brief summary of the progress made in 
the automation of the preparation and grinding of lead, forming the 
accumulator plates, cycle testing and charge counting instruments as 
well as the polarity and final control instruments. Lead pulverization 
is done in ball mills. The process produces heat and oxidation of the 
powder. The degree of oxidation depends on the loading of the mill 
which in turn is reflected by the current of the driving motor. In 
order to maintain optimal loading, a signal proportional to the motor 
current is passed through various units and is compared to a basic 
signal. The control signal passes through a nonlinear and a timer unit 
into an electropneumatic amplifier which controls the pneumatic 
feeder. Should charging be done by a constant voltage when form- 
ing the plates, a rapid decrease in current would be produced by the 
increasing counter-voltage. The problem was solved by semi-con- 
trolled, three-phase, bridge circuit rectifiers. For setting the charge 
current, a magnetic amplifier built as a three-phase unit was used. 
Regulations prescribe the testing of accumulators as to their toler- 
ance of the number of cycles consisting of five hours charging and 
one hour discharging, at different temperatures. Two types of auto- 
matic cycle testing instruments as well as another one for the testing 
of deep discharges are described. The single-phase, alternating cur- 
rent consumption meter was used to measure electric-charge. In the 
course of packing of the welded plate bundles, two errors are likely. 
A left out insulator plate causes short circuits, a reversed cell causes 
a decrease in the battery voltage equal to two cells. A serial testing 
instrument was developed which responds to both defects. 4 figures. 


33627 Zinc-air miniature cell and method of production. Wiacek, 
M. (to Unican Electrochemical Products Ltd., Montreal, Quebec 
(Canada); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,644,006/A/. 14 Apr 1977. 30p. (In German). 

The patent claims pertain to the construction, sealing, posi- 
tion, and design of the components of a leak-tight zinc-air miniature 
cell. 


33628 Accumulator battery in which each cell is separated into an 
anolyte zone filled with alkali metal and a catholyte zone filled with a 
sulphur-containing substance. Minck, R.W. (to Ford-Werke A.G., 
Koeln (Germany, F.R.); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 1,771,081/C/. 7 Apr 1977. 7p. 


(In German). 

Alkali metal-sulphur batteries are improved upon according 
to the invention by arranging a known movable diaphragm plate 
between the electrodes opposite at least one electrode. Part of the 
casing is made as an accordion-like electron-conducting sheath. The 
charge state can be derived from its expansion. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 32929, 34308 


33629 Advances in the field of lead-acid batteries. Berndt, D. 
(Varta Batterie A.G., Kelkheim (Germany, F.R.). Bereich Neue 
Produktion). Elektrotech. Z., A; 99: No. 9, 540-543(Sep 1978). (In 
German). 

Due to fundamental limitations a substantial increase cannot 
be expected concerning the specific energy of the Lead-acid battery. 
Nevertheless, the further development of this most important storage 
battery system is pushed forward with great emphasis. Low-antimo- 
ny or antimony-free grid alloys as well as hydrogen/oxygen recom- 
bination devices are extending the topping-up intervals, automatic 
refilling devices make topping-up very simple. Altogether mainte- 
nance efforts are reduced to a great degree. Lead-acid batteries 
adapted to special applications (continuous charge-discharge oper- 
ation in battery propelled busses) are to have cooling devices to 
carry off the heat, originated mainly in the charging period. 


33630 Mechanisms of the electrochemical reduction in nona- 
queous medium of cathodic materials used in lithium batteries. I. 
Reduction of silver chromate membrane electrodes in 1,2-dimethox- 
yethane and 1,2-dimeth th propylene carbonate mixtures. 
Messina, R. (Universite Paris Val de Marne, Creteil, France); Peri- 
chon, J.; Broussely, M.; Gerbier, G. J. Appl. Electrochem.; 8: No. 2, 
87-102(Mar 1978). (In French). 

The reduction of AgesCrO, membrane electrodes in 1,2-di- 
methoxyethane and a mixture of 1,2-dimethoxyethane propylene 
carbonate was studied by voltammetry and chronopotentiometry 
with and without current flow. Potentiometric titration with a silver 
electrode was used to determine the standard potential of the system 

sub (s)/, LieCrO4/sub (s)/AgoCrO,/sub (s)/, LiClO, in these 
solvents. It was shown that the electrochemical reduction of 
AgaCrO, takes place according to the overall reaction AgeCrO,/sub 
(s)/ + 2e + 2Li* — 2Ag/sub (s)/ + LieCrO,/sub (s)/, but that this 
electrochemical reduction only occurs at its standard potential for 
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very low current densities. It is established that at high current 
densities the overall reduction process requires an overpotential of 
the order of 0.3 V to proceed. Evidence is provided that this 
overpotential does not arise principally from the diffusion of Li* 
ions, but corresponds to more extended diffusion phenomena. The 
existence of ogous phenomena for the AgeCrO, electrodes used 
in commercial batteries was also demonstrated. 15 figures, 1 table. 


33631 Process to determine the maintenance and charge condi- 
tion of lead batteries and circuit for carrying out the process. Abert, 
M. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muen- 
chen (Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,610,536/B/. 21 Apr 1977. 6p. (In 
German). 

According to the invention the charge and maintenance con- 
dition of lead batteries can be determined by the follo ys oh in 
the process: 1. Comparison of no-load terminal voltage of 
with a first reference voltage and with a second conettiie meri 
higher than the first one, with recording of the results. 2. Compari- 
son of the terminal voltage at the end of a high load being applied 
for about 15 seconds with a third reference voltage, and recording of 
the results. 3. Two comparisons of the no-load terminal voltages at 
intervals of about 1 second, 100 millisecs after the end of the high 
loading, with a 4th and Sth reference voltage, respectively. 4. 
Assessment of the recorded results, so that the condition of the 
battery is indicated as poor if the voltage is below the first reference 
voltage, is indicated as good but requiring charge, if the voltage is 
below the 2nd to the Sth reference voltage of the battery, is 
indicated as good if the 2nd and 3rd reference voltages are exceeded 
and is indicated as poor for all other combinations of results of the 
battery. 


33632 Thermodynamic and kinetic considerations on zinc—halo- 
gen batteries. Will, F.G.; Spacil, H.S. (General Electric Corporate 
Research and Development, Schenectady, NY). pp 713-723 of Pro- 
ceedings of the symposium on electrode materials and processes for 
energy conversion and storage. McIntyre, J.D.E.; Srinivasan, S.; 
Will, F.G. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1977). 

From Meeting of the Electrochemical Society; Philadelphia, 
PA, USA (8 May 1977). 

Rechargeable zinc—halogen batteries exhibit a number of 
inherent advantages that let them appear as possible candidates for 
applications in electric vehicles and utility load leveling. Some 
fundamental thermodynamic and kinetic features of zinc—chlorine 
and zinc—bromine batteries are described. Relationships establishing 
the dependence of energy efficiency and specific energy on specific 
power are presented, and the effect of major parameters on these 
relationships is examined. 10 figures. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 33623, 33624, 33625, 33628, 
33630, 34280, 34281, 34308 


33633 Storage battery with separation of dumbbell-shaped fibers. 
Schmidt, K.; Hoffmann, H.; Fahrback, E. (to Firma Carl Freuden- 
berg). US Patent 4,137,379. 30 Jan 1979. Priority date 28 Apr 1976, 
German, Federal Republic of (F.R. Germany). 4p. 

In a storage battery comprising a housing, a eee of plates 
within the housing, an electrolyte within the housing about the 
plates, and a nonwoven fabric separator between adjacent plates, the 
improvement comprises employing as the separator a compressed 
web of synthetic fibers deposited in random a and having 
an essentially dumbbell-shaped profile. Preferably the fibers com- 
prise polystyrene, Sapa or polycarbonate and have a maximum 
diameter of about 1 to 10 xm, and the web has a thickness of about 
0.05 to 0.3 mm, a weight of about 20 to 100 g/m, a pore volume of 
about 50 to 90%, and an average pore size from about 0.5 to 15 ym. 


33634 Calcium—strontium—lead grid alloy for use in lead-acid 
batteries. Nees, J.; Bailey, D.A. (to General Battery Corp.). US 
Patent 4,137,378. 30 Jan 1979. Filed date 31 May 1977. 4p. 

A novel calcium—strontium—tin—lead grid alloy is disclosed 
which exhibits a finer grain structure, higher hardness, improved 
castability, and superior corrosion resistance. 


33635 Maintenance-free lead—acid cell. McClelland, D.H. (to 
The Gates Rubber Co.). US Patent 4,137,377. 30 Jan 1979. Filed date 
19 Oct 1977. 4p. 

A rechargeable, maintenance-free, normally sealed lead—acid 
cell is disclosed having a multilayered electrolyte-retaining separator 
composed of outer ly porous and compressible microdiameter 
glass fibrous layers, which contact the positive and negative plates, 
and a sandwiched substantially dimensionally stable microporous 
layer having, compared with the ane fibrous layers, a substantially 
higher resistivity and lesser thickness. The electrolyte is propor- 
tioned within the cell and separator so that the bulk of the electro- 
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lyte in the cell is contained within the pores of the multilayered 
separator, and distributed between the layers of the separator in a 
preferred manner. 


33636 Electrode structures and at for use in 
electrolytic cells or batteries. Jenkins, J.M. et ae Ltd.). US 
Patent 4,135,039. “16 Jan 1979. Priority date 21 Feb 1969, United 
Kingdom of Great Britain and Northern Ireland (UK). 12p. 

A rechargeable zinc—halogen cell is disclosed, together with 
a carbon electrode structure, an electrode including at least two of 
the electrode structures, and a metal electrode, all of which may be 
used with the zinc—halogen cell. The electrode structure has a 
substrate of anodizable metal of Groups IV(A) and V(A) of the 
Periodic Table, and this substrate has a permanent coating of porous 
carbon. At least two of these structures are used to make up a 
halogen storage electrode. The metal electrode comprises a substrate 
of anodizable metal of Groups IV(A) and V(A) of the Periodic 
Table of open mesh coated with zinc or a zinc-containing alloy or 
salt. The rechargeable zinc—halogen cell utilizes halogens of chlo- 
rine, iodine, or bromine, and may use the electrodes described above. 


33637 Sulfur electrode container construction and method of 
manufacture. Breiter, M.W.; Chatterji, D.; King, R.N.; Park, D.S. (to 
Electric Power Research Inst., Inc.). US Patent 4,131,226. 26 Dec 
1978. Filed date 28 Sep 1977. 6p. 

A plurality of sulfur electrode container constructions charac- 
terized by milk steel containers and discrete anticorrosive liners 
disposed within the containers are described along with the method 
of manufacturing each. 


33638 Method for making positive electrode for lead-sulfuric acid 
storage battery. Ruben, S. US Patent 4,131,515. 26 Dec 1978. Filed 
date 26 Aug 1977. 4p. 

Oxides of lead eugene’ on a storage battery metal grid are 
cathodically reduced to lead in situ and are anodically 
converted to a pure form of lead peroxide of high electrical conduc- 
a to serve as the cathodic reactant for lead—sulfuric acid storage 

tteries. 


33639 Theory of porous electrodes--15. the cadmium electrode. 
Micka, K.; Rousar, I.; Jindra, J. (Czech Acad of Sci, J. Heyrovsky 
Inst of Phys Chem and Electrochem, Prague). Electrochim. Acta; 23: 
No. 10, 1031-1037(Oct 1978). 

A model of the negative plate of the nickel-cadmium accumu- 
lator is proposed, derived from the model of the negative plate of the 
lead-acid accumulator. A new system of basic equations was used, 
which do not contain the individual ionic activities and the inner 
potential of the electrolyte. The properties of this model are com- 
pared with the real system, whose behavior is in accord with the 
model at low cds at which no passivation of cadmium takes place. 


33640 Electrical connection piece for battery cells. Garoutte, 
K.F. (to —o Inc., Minneapolis, MN (USA); Deutsches Pa- 
tentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,755,365/A/. 15 Jun 1978. 7p. (In German). 

The invention to special designs of electrical connec- 
tion pieces for Li/SO, cells with lithium hexafluorine arsenate and/ 
or lithium bromide, dissolved in acetonitrile, as electrolyte salt. 


33641 Pressure-equalized electrochemical battery system. Kraft, 
D.W. ry Patent 4,087,590. 2 May 1978. Filed date 4 May 1977. 4p. 
k of ordinary, commercially-available batteries is pro- 
vided a a common electrolyte-filled reservoir coupled to each 
battery by a small tube. The reservoir includes a compliant dia- 
phragm which, when exposed to deep-sea pressure, applies the 
— e to the reservoir electrolyte to force it into the battery. 
‘orceful filling of the cells equalizes their internal and external 
poe. Electrical discharge currents are reduced to a minimum 
y making the tubes as small as and as long as possible. 


33642 Method of preparing a positive electrode for an electro- 
chemical cell. Tomczuk, T. (to Department of athe US Patent 
Application 901,046. 28 Apr 1978. 8p. 

A method of preparing an electrochemical cell including a 
metal sulfide as the positive electrode reactant and lithium alloy as 
the negative electrochemical reactant with an alkali metal, molten 
salt electrolyte is disclosed which permits the assembly to be accom- 
plished in air. The electrode reactants are introduced in the most 
part as a sulfide of lithium and the preg electrode metal in a 
single-phase compound. For instance, LigFeS; is a single-phase com- 
pound that is produced by the reaction of LieS and FeS. This 
compound is an intermediate in the positive electrode cycle from 
FeS, to Fe and LiS. Its use minimizes volumetric changes from the 
assembled to the charged and discharged conditions of the electrode 
and minimizes electrode material interaction with air and moisture 
during assembly. 


33643 Galvanic element. Horning, R.J. (to Honeywell, Inc., 
Minneapolis, MN (USA); Deutsches Patentamt, Muenchen (Ger- 


ERA VOL. 4, NO. 12 


a F.R.)). German(FRG) Patent 2,453,726/B/. 9 Feb 1978. 2p. 
(In German). 


The invention concerns lithium cells with hexafluorarsenate 
dissolved in methyl formate as electrolyte. If one adds, as according 
to the invention, 0.05 to 0.8 mole LiBF, (relative to the methyl 
formate) to the electrolyte, the stability of the electrolyte is in- 
creased, the build-up to an excess pressure in the sealed cell is 
avoided and the lifetime of the cell increased. 


33644 Lithium—aluminum—iron electrode composition. Ka 
T.D. (to ent of Energy). US Patent Application 865,164. "28 
Dec 1977. 13p. 

A negative electrode com — pony is presented for use in a 
secondary electrochemical cell. cell aslo includes an electrolyte 
with lithium ions such as a molten salt of alkali metal halides or 
alkaline earth metal halides that can be used in high-temperature 
cells. The positive electrode contains a chalcogen or a metal chalco- 
genide as the active electrode material. The negative electrode 
composition includes up to 50 atom percent lithium as the active 
electrode constituent in an alloy of aluminum—iron. Various binary 
and ternary intermetallic phases of lithium, aluminum, and iron are 
formed. The lithium within the intermetallic phase of AlsFe. exhibits 
increased activity over that of lithium within a lithium—aluminum 
— to provide an increased cell potential of up to abount 0.25 volt. 
2 figures. 


33645 Electrode element for accumulators. Metzler, O. (to Deut- 
sches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,610,116/A/. 15 Sep 1977. 7p. (In German). 

The positive electrodes arranged in the casing of lead accu- 
mulators can have a longer lifetime and bear greater temperature 
differences than usual if according to the invention the casing is 
pocket shaped and consists of an oxygen and acid-resistant plastic 
material (e.g. Se, which has a high — of porosity due 
to extremely fine holes. A highly porous glass fibre material covers 
the inner side of the pocket-shaped casing. 


33646 Electrochemical secondary cell. Roche, M.F.; Preto, S.J.; 
Martin, A.E. (to we Research and Development Administration, 
Washington, DC (USA); Deutsches Patentamt, Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,657,585/A/. 30 Jun 1977. 17p. 
(In German). 

The invention deals with negative electrodes of secondary 
cells with molten salt as electrolyte and sulfur or sulfate as active 
material of the positive electrodes. The active material of the nega- 
tive electrode in according to the invention a solid alloy of calcium 
and an element of the groups 1A, 2A, 3A or 4A of the periodic 
system. Silicon, magnesium or aluminium are prefered as alloy 
components. 


33647 Method to produce a lithium alloy-containing negative 
electrode. Tomczuk, Z.; Olszanski, T.W.; Battles, J.E. (to Energy 
Research and Development Administration, Washington, DC 
(USA); Deutsches Patentamt, Muenchen (Germany, FR). 
German(FRG) Patent 2,655,918/A/. 16 Jun 1977. 13p. (In German). 

Negative electrodes with lithium-aluminium, lithium-magne- 
sium or lithium-silicon as active material for use in molten electro- 
lyte secondary cells with sulfur—or sulfides-containing cathodes are 
prepared according to the invention as follows: A porous substrate 
of electrically conducting material is immersed into a melt of the 
lithium alloy of the desired composition for 1 to 15 seconds and is 
then removed to allow adhering lithium alloy to cool down below 
the solidification temperature. Excess alloy is shaken off before 
solidication. 


33648 Method to produce accumulator armour plates. Culpin, B.; 
Clegg, G.A. (to Chloride Group Ltd., London (UK); Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,646,743/A/. 28 Apr 1977. 33p. (In German). 

The introduction of active mass into the porous cladding of a 
jacketed ame when the cladding is placed on the electrically con- 
ducting element of the plate is carried out according to the invention 
by feeding the active mass into the jacket as aqueous slurry with a 
sulfatization degree of over 50% and a rotation wing viscometer 
torque of not more than 28 g.m. at 20°C. The feeding in firstly takes 
place at a pressure of less than 0.35 kg/cm? until the jacket is filled 
with mass whilst the liquid escapes through the walls of the jacket. 
The pressure is then temporarily raised to a maximum of 4.9 kg/cm”. 


33649 Accumulator battery in which each cell is separated by a 
diaphragm plate into an anolyte zone filled with alkali metal and a 
catolyte zone filled with a sulphur-containing substance. Kummer, 
J.T. (to Ford-Werke A.G., Koeln (Germany, F.R.); Deutsches Pa- 
tentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
1,771,029/C/. 24 Mar 1977. 7p. (In German). 

The power density of alkali metal-sulfur batteries is increased 
according to the invention by arranging a porous plate touching 
each side of the cation-permeable separating wall to conduct and 
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distribute the ions, which in turn each border another porous, spring- 
loaded plate whose pore diameter is considerably larger than that of 
the inner plates. The plates facing the positive electrodes are filled 
with sulfur-containing, electrochemically reversible cathode sub- 
stance and the plates facing the negative electrode, with the anodic 
alkali metal melt. 


33650 Rechargeable metal electrode for batteries and metal-air 
cells with a framework made of fibers of electrically conducting 
materials and process for its manufacture. Groeppel, D.; Nippe, W 
(to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,164,208/C/. 24 Mar 1977. 6p. (in 
German). 

The invention refers to rechargeable metal electrodes for 
secondary batteries and metal-air cells with a framework made of 
largely parallel fibers of electrically conducting material, which are 
largely arranged at right angles to the electrode surface, as carrier 
for the active mass and a porous protective layer to surround the 
framework. The invention achieves increased capacitance, higher 
density of charge and energy and improved mechanical stability by 
the following means: 1) The electrode contains metal powder, par- 
ticularly powdered iron as the active mass, with carbon and a 
binding substance. 2) The framework has an electrically conducting 
contact layer on at least one side. 3) The active mass and additives 
contained in the framework have alternating areas of coarse and fine 
porosity, arranged at right angles to the contact layer, where the 
areas of coarse porosity consist mainly of fiber material and the areas 
of fine porosity mainly of fiber materials with active materials and 
additives. 


33651 Activable electrochemical power source. Szidon, D.K. (to 
Honeywell, Inc., Minneapolis, MN (USA); Deutsches Patentamt, 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,551,700/A/. 
26 May 1976. 10p. (In German). 

The invention pertains to special and advantageous designs of 
electrolyte inlet devices for the chemical activation of galvanic cells. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 34132 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 33246 


33652 (N—78-26540) Energy: A continuing bibliography with 
indexes, Supplement 16, January 1978. (National Aeronautics and 
Space Administration, Washington, DC (USA)). Jan 1978. 773p. 
NTIS PC E05. 

This bibliography lists 1287 reports, articles, and other docu- 
ments introduced into the NASA scientific and technical information 
system from October 1, 1977 through December 31, 1977. 


33653 Report system “energy” in the medium-term working pro- 
gramme of the BfLR. Telbis, H.; Wagner, G. 
(Bundesforschungsanstalt fuer Landeskunde und Raumordnung, 
Bonn-Bad Godesberg (Germany, F.R.)). Inf Raumentwickl.; No. 8/ 
9, 645-655(1977). (In German). 

Within the framework of the medium-term work programme 
of the Federal Research Institute for National Geography and 
Regional Planning, report system ‘energy’ is being set up. This is 
expected to provide a data base that reveals the information neces- 
sary for support of tasks on the borderline between regional planning 
and energy planning. Presently there are substantial deficiences, not 
only in the availability, but also in the processing of information 
important for planning. These restrictions are expected to be elimi- 
nated by erecting a report system based on the data need of regional 
planning. The concept of the report system sets up a division of two 
parts, i.e. a subsystem ‘continous regional analysis’ and a subsystem 
‘network infrastructure’. Both partial systems have different aims. 
The continuos regional analysis is to create an information system 
that reports on regionally-important events in energy supply that 
create disadvantages for the population and for the industry. As for 
the subsystem network infrastructure, a digitization of the data is 
planned in order to be able to carry out network-analytical investiga- 
tions primarily based on electronic data processing. 


ENERGY ANALYSIS AND MODELING 


ENERGY MANAGEMENT AND POLICY 3483 


REFER ALSO TO CITATION(S) 33663, 33668, 33700, 33720, 
ae eee 33750, 33751, 33752, 33760, 33765, 33771, 33795, 
, 34 


33654 (BNL—25523) Systems approach to energy planning. Pal- 
medo, P.F.; Nathans, R. (Brookhaven National Lab., Upton, NY 
(USA)). 18 Nov 1978. Contract EY-76-C-02-0016. 21p. (CONF- 
781226—1). Dep. NTIS, PC A02/MF AO1. 

From Caribbean consultation on energy and Agriculture; 
Santo Domingo, Dominican Republic (1 Dec 1978). 

Many developing countries are embarking on a leum- 
intensive path of development just at a time in history when petro- 
leum is about to become scarce and expensive. At the same time the 
use of traditional forms of energy--wood, crop residues, and animal 
waste--is meeting with a variety of problems. Long-range integrative 
national energy planning has become urgent. That p should 
consider a wide range of geographical scales, from the household 
and village to the world scene. It should extend at least 25 years into 
the future. An overall framework for analysis is presented based on a 
normative, scenario approach. 


33655 Economic analysis of coal-and oil-based chemical process- 
es. Gaensslen, H. (Lur; x he Mineraloltechnik G.m.b.H, Frankfurt, Ger- 
many). Energy Syst. Policy; 2: No. 4, 369-379(1978). 

A simplified method for calculating investment costs of or- 
ganic chemical plants from energy input and output data is de- 
scribed. On the basis of this analysis, the general production cost 
parity condition is deducted for processes that can be based on oil or 
coal. In addition, a prognosis on the sequence of substitution of coal 
for oil in different organic processes is attempted. The proposed 
—_ is a supplement to, but not a replacement for, conventional 
methods. 


33656 International coordination and planning for a more effec- 
tive utilization of solar energy. Bahadori, M.N. pp 351-356 of Solar 
energy. Geneva, Switzerland; World Meteorological Organization 
(1977). 

From UNESCO/WM6O solar energy symposium; Geneva, 
Switzerland (30 Aug 1976). 

Educational and information activities are listed which are 
considered ni in global planning for more efficient use of 
energy in general and solar energy in particular. (MHR) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 32859, 33080, 33668, 33677, 
33678, 33732, 33737, 33740, 33753, 33758, 33787, 33804, 33813, 
34046, 34082 


33657 (ORNL/SUB—7356/1) evens © of a 

ship and use based on household lifestyle ee P. (Pitts- 
burgh Univ., PA (USA)). Mar 1979. Contract W. '405-ENG-26. 
107p. Dep. NTIS, PC A06/MF AO1. 

This report projects to the year 2025 the total number of 
automobiles that would be owned by American households, (total 
ownership) and the total number of miles that these vehicles would 
be driven per day (total use) given certain assumptions about the 
future of U.S. society. These assumptions relate to demo 
economic, and geographical attrributes of U.S. society that are 
relevant to the automobile. The impacts of these assumptions were 
analyzed via a set of projection models which explicitly recognize 
the relationship between these particular attributes of society and the 
automobile. Part I presents an overivew of the research and Part II 
the results. The methodology used to generate the projections is 
discussed in some detail in Sart III. In a base case projection the 
number of automobiles and average daily travel of Americans double 
by 2025 due to increases in populaion, headship rates (households 

t population), and incomes. economic variables account for about 
alf of this increase as indicated by a no economic growth — 
in which ownership and daily travel increase just over 40% and 
50%, respectively. Other projections explore the effects of differing 
assumptions regarding rates of household formations, population 
growth, and income growth. Model projections suggest that 
changed work schedules and the re-emergence of cities as growth 
areas will have only slight impacts on future travel and vehicle 
ownership. 


33658 (PB—283579) Principles of political ecology. Shelton, 
R.L. (Michigan State Univ., East Lansing (USA)). May 1976. 57p. 
NTIS PC A04/MF AOl1. 

Presented are the concepts and principles of political ecolo The 

the application of ecological principles to public affairs. 

ceblie issues of direct concern in political ecology are environmental 
quality; energy, materials, and ots natural resources; pollution; and 
land use. The 10 principles of political ecology, to resolve problems 
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of the human environment include: (1) Minimize disruption of eco- 
logical processes; (2) minimize dependence on technology to control 
ecology; (3) minimize energy consumption; (4) stabilize population; 
(5) limit economic growth; (6) decentralize ulation, economy, 
and government; (7) protect peripheral peoples; (8) manage land use; 
(9) protect environmental quality of life; and (10) maximize the 
ecological independence of each individual. 


33659 (PB—283584) Energy-related advocacy for the poor: Op- 
yracuse Research Corp., 
un 1978. 34p. NTIS 


tions for CSA Region III. Baldwin, F.D. (s 
NY (USA). Energy Research Center). 
A03/MF AO1. 

Advocacy strategies that may be undertaken by the Commu- 
nity Services Administration to diminish the im of rising fuel 
prices on low-income consumers are examined. Traditional consum- 
er advocacy issues such as credit and collection procedures and 
consumer fraud and discrimination are discussed as well as issues 
that do not self-evidently impact on the poor such as nuclear power, 
‘sun rights,’ and the use of alternative energy sources. 


33660 (USFFE—1978-1) Structural change and energy consump- 

tion. Bergendahl, P.A. (Stockholm Univ. (Sweden). Forsknin, p- 

_ foer Energisystestudier). Dec 1977. 113p. (In Swedish). — 
). Dep. NTIS (US Sales Only), PC A06/MF AOI. 

A development of energy consumption differing from the 
general growth rate in the economy may be regarded as a conse- 
quence of either a structural change in demand or a changing 
specific energy use in different sectors. The first-mentioned aspect 
was studied. The investigation was mainly concerned with the 
relative levels of energy consumption of various employment alter- 
natives. Furthermore, it is shown in several examples concerning 
different fields of industry, that the processing industries closest to 
the extraction of raw materials, have a considerably higher energy 
consumption than the preceeding as well as the following stages. For 
export industries, this will mean that the energy consumption within 
the country, relative to the value of production, will be highest if 
exportation take place just after the initial processing stages. Further 

rocessing will generally be less energy-intensive. The same reason- 
ing could be applied to importation. 


33661 In quest of public understanding. 
Util. Fortn.; 102: No. 11, 18-23(23 Nov 1978). 

This article is about audience orientation in utility communi- 
cations. The author argues that a communication revolution has 
magnified a knowledge explosion while paradoxically producing a 
gap in the public’s real comprehension of complex contemporary 
tends. Utilities—whose future depends on popular understanding of 
wide-ranging, fast-changing issues—are seen as —s more effec- 
tive public communication strategies. The success of one utility's 
(Florida Power and Light Company’s) new information program is 
cited in support of the author’s advocacy of more audience-oriented 
communications. 


33662 Man, nature, and energy flow on the island of Gotland. 
Jansson, A.; Zucchetto, J. (Univ of Stockholm, Swed). Ambio; 7: No. 
4, 140-149(1978). 

This article presents a methodology for tying together a 
regional complex of systems of man and nature in a coherent, 
systematic, and quantitative fashion. This methodology is applied to 
the island of Gotland, Sweden, and a number of subsectors are 
modeled: agriculture, terrestrial ecosystems, Baltic ecosystems, 
urban systems, industry, military, power-generating and energy- 
distribution systems. The subsectors contain storages of matter, 
energy and money, exchanging these quantities with one another and 
with the outside world. In particular, the study focuses on the flows 
of energy in the region as a means of tying together processes in 
both the systems of man and of nature, since energy is one measure 
common to both systems. Also presented is a detailed analysis of 
energy and economic flows for many activities, and some discussion 
of the historical use of energy. Simulation techniques for trying to 
predict future impact on the system are illustrated in terms of a 
water-nitrogen model. 22 refs. 


33663 Energy balance of trade in Norway, 1973. Herendeen, 
R.A. (Norwegian Inst. of Technology, Trondheim). Energy Syst. 
Policy; 2: No. 4, 425-432(1978). 

An input-output energy analysis was performed on the Nor- 
wegian economy for 1973. In spite of a large foreign trade (imports 
amounted to 44% of the gross national product), the energy em- 
bodied in imported nonenergy commodities balanced that in export- 
ed nonenergy commodities to within 2%. Accounting for this in- 
creases Norway's energy consumption as commonly defined, i.e., 
(imported energy) + (domestic production) - (exported energy), by 
2.2%, a figure that is statistically indistinguishable from zero. This 
conclusion is complicated, however, by the role of the large Norwe- 
gian merchant since sea transportation services are actually a com- 
modity. The comparable figure for the United States in 1973 was 
0.5%. Published results for several other countries are compared and 
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it is noted that none of the countries shows a net embodied energy 
profit from its foreign trade in commodities. 9 references. 


33664 Growth, energy, and raw material and their importance for 
the economy. Freudenfeld, B. Glueckauf; 113: No. 23, 1123-1127(Dec 
1977). (In German). 

From Meeting of the Bayerischen Bergbau; Bad Reichenhall, 
Germany, F.R. (6 Oct 1977). 

During the last few years, all discussions about problems of 
seme and energy were marked by following five basic tendencies: 

) imminent danger of restricted availability of essential resources; 2) 

political distubance potential in connection with existing resources-- 
oil crisis in 1974; 3) rational and irrational factors in development of 
nuclear power; 4) increased awareness of the people concerning 
their environment;and 5) diminishing power of the political authori- 
ties for controlling technical-politicel processes. The article critically 
deals with these problems. 


33665 Preisbildung in der Energiewirtschaft. Vortraege und Dis- 
kussionsbeitraege. (Pricing in the energy industry. Papers and 

sion). Muenchen, Germany, F.R.; Oldenbourg (1977). 25ip. (In 
German). 

From 19. working meeting of the Energiewirtschaftliches 
Institut at the Universitaet Koeln on price setting in the energy 
industry; Koeln, Germany, F.R. (13 Oct 1976). 

The papers and discussions presented here deal with the main 

eter of the market for energy carriers, i.e. their price. After a 

ic survey on market and price, the pricing mechanisms for the 
energy carriers coal, petroleum, natural gas, and electric power are 
treated in separate chapters. A final contribution deals with the 
subject of international price and competition distortions on the 
energy sector. 


33666 Future of our energy basis as an economic problem. 
Schneider, H.K. BP 1-23 of Vortraege der Rheinisch-Westfaelischen 
Akademie der Wissenschaften. Opladen, Germany, F.R.; West- 
deutscher Verl. (1977). (In German) 

Some general statements are made on medium-term energy 
supply in the economic area covered by the OECD. These state- 
ments basically continue and update ideas of a study published in 
1974 (Energy prospect to 1985). The oil price development and its 
effects on the energy sector and far beyond are focused. Limits of 
projections and forecasts are shown, arising when a spasmodic 
development such as e.g. the quadrupling of oil prices overstrains 
the elasticity of former models. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 32193, 33677, 33706, 33754, 
33755, 34830 


33667 (DOE/EV—0031) Environmental control technology ac- 
tivities of the Department of Energy in FY 1978. (Department of 
Energy, Washington, DC (USA). Div. of Environmental Control 
Technology). Mar 1979. 108p. Dep. NTIS, PC A06/MF AO1. 

This second in a series of annual reports on environmental 
control technology activities within DOE serves as a basis for 
evaluating program progress. The total DOE FY 1978 funding 
allocation related to environmenta control activities was $294 mil- 
lion, which corresponds to 3.3% of the total FY 1978 budget. 
Funding allocations for environmental control activities in the 
budget show fossil and nuclear energy technologies accounting for 
90% of the total (26 and 64%, respectively). The majority of the 
fossil-energy-related activities were related to the coal program. 
Waste management activities demanded the majority of the nuclear 
energy funds. Conservation and geothermal made up 4 and 3%, 
respectively, of the total. The remaining portion of the total consist- 
ed of solar (2%), basic energy sciences (1%), and magnetic fusion 
energy (less than 1%). (MCW) 


33668 Pricing problems in an input-output approach to environ- 
ment protection. Lowe, P.D. (Linacre College, Oxford). Rev. Econ. 
Stat.; 61: No. 1, 110-117(Feb 1979). 

Professor Leontief’s input-output approach to assessing the 
costs of environmental protection is shown to be preferred because it 
gives a systematical numerical description. The United Kingdom 
model is used to show how pollution emission standards and taxes 
impact economic consumption and pollution. A dichotomy is re- 
vealed of quasi-dual and opportunity costs. The quasi-dual pricing 
program is shown to permit both standards and taxes to be included 
in the same framework because enough revenue is raised to ontrol 
pollution at a set standard. (DCK) 


33669 Power plant siting: a literature review. Hamilton, M.S. 
(Colorado State Univ., Fort Collins). Nat. Resour. J.; 19: No. 1, 75- 
95(Jan 1979). 
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A review of procedures and re — governing power 
plant siting points out the divergence of public policy over energy 
versus environmental issues and over compatibility versus suitability 
criteria. Engineers and scientists have written most of the literature 
on power plant systems and operations, while legal and economics 
scholars have addressed regulatory aspects. A need is shown for 

more information on industry decision making, a better institutional 
mechanism for interacting on regulatory siting decisions, coordina- 
tion of siting analyses with socio-economic costs and benefits, and a 
regional perspective. 83 references and footnotes. (DCK) 


a Environmental/resource assessment and information. 

—, DC; National Oceanic and Atmospheric Administra- 
bs (1979). 38p. (NP—23657). 

This publication contains a weekly energy assessment titled 
Heating Degree Days and Temperature Related Consumption of 
Nat Gas and Other Fuels for the U.S., monthly printouts and 
descriptive maps, with one- and three-month outlooks, titled Sum- 
mary and Outlook for Natural Gas Demand by Residential and 
Commercial Customers by Division, and monthly printouts and 
descriptive maps, with one- and three-month outlooks, titled Heating 
Degree Day Summary and Outlook. Negative degree-day departures 
prevailed across much of the country for the week reported, Febru- 
ary 26—March 4, 1979. Possible fuel demands are discussed and 
comparisons are made with last year’s data. This series of reports is 
prepared weekly by the Environmental Data and Information 
Service's Center for Environmental Assessment Services, an organi- 
zation wihin the Department of Commerce, NOAA. 


NATURAL RESOURCES 
REFER ALSO TO CITATION(S) 33664, 33733, 33740, 33748 


33671 (EMD—78-98) Unique helium resources are wasting: a 
new conservation policy is needed. (General Accounting Office, 
Washington, DC (USA)). 7 Mar 1979. 112p. General Accounting 
Office, Washington, DC 

Report to the Congress by the Comptroller General of the 
United States. 

Large amounts of unique, nonrenewable helium are lost each 
year as its most economical source, natural gas, is used as fuel. The 
government should act on available alternatives to conserve helium 
because of its large continuing investment in helium-dependent, 
energy-related technologies. These wchoroges may sharply in- 
crease demand after the year 2000 when helium resources are 
expected to be scarce. Before available conservation alternatives can 
be adequately considered, the Congress needs to legislate a policy 
which would establish Federal responsibility for conserving helium 
for national needs. The present helium program is at a standstill, 
limited in scope, and hampered by legal and financial problems to 
such an extent that no new helium-conservation efforts are likely to 
occur without congressional action. 


33672 (NP—23496) Directory of Washington - 
ations, 1977, Milne, P.C.; Walker, C.W. (Washington State Dept. of 
Natural Resources, Olympia (USA)). 1978. 122p. State of Washing- 
ton Dept. of Natural Resources, Olympia, WA. 

Mining operations in Washington state in 1977 are arranged in 
three categories: metallic mining, nonmetallic mining with the exclu- 
sion of sand and gravel. Each entry gives the organization name, 
officers, product(s), and location. Following the alphabetic listing of 
mining operations are three indexes. The first is a land property 
index, then a products index, followed by a county index. (JSR) 


33673 (PB—283269) Research coordination and utilization in the 
Tahoe Basin, final report 1973-1976. Final report. (Lake Tahoe Area 
Research Coordination Board, South Lake Tahoe, CA (USA)). Oct 
1976. 55p. NTIS PC A04/MF AO1. 

The project was designed to assist in developing a means 
through the Lake Tahoe Area Research Coordination Board (RCB) 
to: (1) identify specific research needed to develop and carry out 
plans for resource conservation and orderly development within the 
Lake Tahoe Basin; (2) develop an acceptable research program for 
the Tahoe Basin and carry out this program trough actively en- 
couraging participation by scientists and research sponsors, including 
government, academic, private, and industrial; (3) provide expert 
consultation and research pertinent to carrying out planning pro- 

; (4) educate and inform on the availability of research results 
along with the needs and requirements for environmental protection, 
use, and rehabilitation; and (5) coordinate research through partici- 
pation in selection of research objectives and parameters. 


33674 Snow-covered area utilization in runoff forecasts. Rango, 
A.; Hannaford, J.F. (Goddard — Flight — Greenbelt, Md) J. 


Hydraul. Div., Am. Soc. Civ. Eng.; 105: No. 1, 53- 66(Jan 1979). 
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Long-term data on snow-covered area from aircraft and 
satellite observations have been investigated for application to water- 
supply forecasting in California’s southern Sierra Nevada Mountains. 
These observations have proven useful in reducing seasonal runoff 
forecast error on the Kern River watershed when incorporated into 
procedures to update water-supply forecasts as the melt season 
progresses. Similar use of snow-covered area on the Kings River 
watershed produced results that were about equivalent to methods 
based solely on conventional data. Snow-covered area will be most 
effective in reducting forecast procedural error on watersheds with: 
(1) A substantial amount of area within a limited elevation range; (2) 
an erratic precipitation or snowpack accumulation pattern, or both, 
not strongly related to elevation; and (3) poor coverage by precipita- 
tion stations or snow courses restricting adequate ind of water- 
supply conditions. When satellite data acquisition and delivery prob- 
lems are resolved, the derived snow-cover information should pro- 
vide a means for enhancing operational streamflow forecasts. 4 refs. 


33675 Changes in the rules of the game for the mining industry at 
home and abroad. Walters, D. CIM Bull; 72: No. 801, 108-112(an 
1979). 

As an increase in the number of producers alters factors 
affecting supply, long-term prospects in traditional markets for many 
minerals weaken. At the same time, conflicts between national and 
international objectives undermine existing competitive elements in 
mineral markets and Canadian costs escalate. Such _changes may 
dramatically alter the environment in which the mining industry 
operates. Rapid and sustained growth in prices in most Western 
industrial countries, including Canada, in the 1970's has altered cost 
structures in absolute and | idee terms. Over the past 7 P pa 
wages in Canada have increased at an average annual rate 
10%, compared to 5 to 6% in the previous 20 years, and energy 
costs have q we po Capital costs have also escalated at almost 
triple the historical rate, compounding the effect of today’s inflation 
on the future. These input cost increases currently look very differ- 
ent to producers of particular metals or minerals; for some, prices 
have risen; for others, prices have remained relatively stable or have 
declined. Changing costs in Canada and in overseas countries have 
already altered the relative bag = an of mining activities within 
and between these two regions. The balance between economically 
exploitable ores and rock = aes shifted. Some long-term planners 
must be looking regretfully at estimates of cost and profitability for 
alternative mining investiments at home or overseas made at the 
beginning of this decade, and at the corporate decisions based on 
such forecasts. 


33676 Freight rates may discriminate against recycled materials. 
Porter, M.D. Nat. Resour. Te 19: No. 1, 229-233(Jan 1979). 
High freight rates for recycled materials are c 

national Association of Recycling Industries, Inc. v. Interstate Com- 
merce Commission (ICC) on the grounds that the rates are discrimi- 
natory and a disincentive to recycling. Rail rate increases have 
traditionally been allowed on the basis of the need for revenue 
without regard for the costs in resource depletion. A U.S. District 
Circuit Court ruled the ICC was at fault for upholding the rates as 
lawful and for not complying with environmental goals of Congress. 
The removal of transportation barriers is necessary before recycling 
industries can compete in the market with virgin natural resources. 


33677 Government as developer and owner: — of new 
urban communities and the conservation of resources in the coastal 
zone, Callies, D.L. Urban Law Policy; 1: No. 4, 307-349(Oct 1978). 
Pressure in developing countries for economic growth is 
significant, and often results in conflict between urban development 
and environmental integrity. The problems are particularly acute in 
coastal zones, which contain many environmentally sensitive areas 
and are likely to be subject to intensive tourist development in 
addition to other uses. This article examines how these problems 
have been faced up to in the development of Eilat, on Israel’s Red 
Sea Gulf of Aquaba, and Ixtapa, on Mexico's Pacific coast. They 
demonstrate what happens when government turns : the 
conflict between environmental concerns and aan ong is only 
ameliorated and not resolved, although it seems clear that — 
ment development agencies are potentially more able to 
desirable balance than are traditional regulatory laws. 137 references. 


33678 Resources taxation: its dangers for the Australian econo- 
my. Bambrick, S. (Austrilian National Univ., Canberra). Aust. Min.; 
70: No. 7, 31, 33-34(Jul 1978). 

The article is a review of the problems inherent in the 
imposition of a secondary tax on minerals and energy exploration 
and development in Australia. 


33679 Nature of the competition between emerging materials. 
Burte, H.M. (Air Force Mateials Lab., Wright Patterson AFB, OH). 
Mater. Soc.; 2: No. 1-2, 145- 150(1978). 

The competition of emerging materials, reflected in changing 
material requirements and new sources of energy, will be an impor- 
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tant factor of their success in future markets, where decisions will be 
made on whether a new material is cost-affordable. New safety and 
environmental regulations, which could favor the use of familiar 
materials, will give competitive advantages to some and will enhance 
the effects of inertia in adopting new materials. The need for 
knowledge about the nature, performance, and reliability of materi- 
als will put increasing reliance on the technology of materials 

ing. Competition between oxidation-resistant materials will be 
intense during the 1990s in the areas of design and systems ap- 
proaches as well as materials. 


33680 Eve of a new coal age. Giesel, H.B. Glueckauf; 113: No. 
19, 963-972(Oct 1977). (In German). 

The trends in the oe offer of petroleum, natural gas, coal, 
and nuclear fuels and in the demand for these energy carriers both in 
the world and in West Germany are analysed. The consequences for 
the German coal mining industry are pointed out. 


33681 Address to the Solar Energy Update 1977 Conference. 
Yurko, W.J. (Minister of Housing and Public Works, Alberta, 
Canada). pp 13p, Paper 5 of Solar energy update ‘77: Canada. 
Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Alternative energy sources and energy conservation possibili- 
ties are reviewed. Alberta's role in energy supply management and 
conservation practices in Canada is described. (MHR) 


33682 Renewable energy education at the University of Regina. 
Catania, P.J.; Fuller, G.A.; Stewart, W.D. (Univ. of Regina, Sas- 
katchewan, Canada). pp 10p, Paper 54 of Solar energy update ‘77: 
Canada. Edmonton, Alberta; Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Four years of renewable energy education conducted by 
Faculty of Engineering members are reviewed. From the review, a 
number of recommendations on energy educational goals, priorities 
and information needs, particularly in the fields of energy conserva- 
tion and renewable oneny sources, are evolved. Solar and wind 
energy are considered in the overall energy context of the above and 
outlines the objectives and needs of an extensive teaching and 
extension program for the next few years. 


33683 Resource Conservation: social and economic dimensions of 
recycling. Pearce, D.W.; Walter, Ingo (eds.). New York, NY; New 
York University Press (1977). 397p. $28.50. 

This discussion, reported in revised form from the proceed- 
ings of an international symposium held at Bellagio, Italy in Novem- 
ber, 1976, focuses on the economic and social dimensions of the 
issues involved, each of which is carefully examined through cost 
benefit analysis. The first part (of three) of the book, containing five 

pers, sets forth the analytical and policy framework of recycling, 
including problems of inter-generational equity in resource use and 
trends in availability of basic materials. This is followed by in-depth 
discussions of specific issues such as urban waste, product-life exten- 
sion, and characteristics of secondary materials markets in the Part 
II, (7 papers). The volume concludes with 4 papers examining 
recycling in a number of sectors including copper, waste oil, waste 
aper, and ferrous metals. A summary and overview is presented by 
ichel Potier, an appendix paper by Ruediger Pethig is entitled: 
Trade in Secondary Materials—A Theoretical Approach. (MOW) 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 33667, 33679, 34037, 34130 


(DFE—13) Energy research and development in Sweden, 
1978—1981. Josefsson, T.; Ellwerth, L. (Delegationen foer Energi- 
forskning, Stockholm (Sweden)). Sep 1978. 33p. Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

The Swedish Parliament has decided to continue the govern- 
ment support to energy research and development with a new three- 
year program. This report gives information on the objectives, 
structure, budget, and organization of the program. The programs 
and subprograms are: energy use in industrial process (general 
studies, wood, pulp, paper, iron, steel, agriculture, horticulture, 
recycling, and recovery); energy use for transportation (transporta- 
tion systems, energy use in vehicles); energy use for buildings 
(energy conservation, heat pumps, solar heating systems and solar 
energy storage, planning and control mechanisms, statistics, consum- 
er requirements, planning and evalation of experimental building 
activities); energy supply (domestic fuel sources, coal, synthetic 
fuels, light water reactors, hot water heating, wind energy, advanced 
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energy technology, fusion). Funds for general energy system studies, 
fundamental research, planning and coordination, and international 
cooperation and other efforts related to the main program are 
indicated. (MCW) 


33685 Gettint Federal research to the grass roots. Lindsteadt, 
G.F. (Federal Laboratory Consortium, China Lake, CA). Dimen- 
sions/ NBS; 63: No. 1/2, 7-11(Jan 1979). 
The link needed to make technology from Federal research 
rograms accessible to the general public is provided by the Federal 
Scesttey Consortium for Technology Transfer (FLC). The FLC, 
besides disseminating information about new technology is also 
exploring technology-transfer techniques in order to maximize the 
application of new technology. A sampling of FLC assignments 
iNustrates its role in intergovernmental copperation with state and 
local governments and with private enterprise. (DCK) 


33686 China turns to West for equipment, technology. Clarke, 
W.W. (Dept. of Commerce, Washington, DC). Bus. Am.; 1: No. 4, 7- 
9(4 Dec 1978). 

The Peoples Republic of China (PRC) has a new moderniza- 
tion policy based on investments in western equipment and technol- 
ogy that will expedite industrialization, double the growth rate, and 
improve the standard of living. The Chinese have 120 projects 
targeted for rapid development, but modernization must be accom- 
panied by increased —— output, improved rail transport, and 
stabilized es inanced by deferred payment credits from the 
West and Japan, the PRC will expand and improve goods for the 
export market. Although consumer goods will be exported, the 
market for consumer imports is expected to be minimal. The PRC is 
turning away from the philosophy of self-reliance in favor of prag- 
matic arrangements to reach its goal. U.S. companies seeking trade 
relations are advised to take advantage of technical exchanges and to 
communicate directly with the PRC. 


33687 Second four-year program for research and development in 
the energy sector: proposal of the EC commission to the EC council. 
Pt. 1. 2nd EC programme for energy research. Technol. Nachr. Pro- 
gramm-Inf.; No. 196, 1-16(Nov 1978). (In German). 

The EC Commission submitted a proposal for a second four- 
year program for research and development in the energy sector to 
the Council on August 10th 1978, which is to be consecutive to the 
first program finishing on June 30th 1979. 125 Million European 
Units of Account are to be invested in the new program compared 
to 59 Million European Units of Account in the first program: as in 
the first program, these are to be used for support of industrial 
projects (up to 50% of project costs), previously announced. The 
existing program permits the preparation of projects directed to 
program dates. The new program, like the old one, covers five 
subjects: energy conservation; production and use of hydrogen; solar 
energy; geothermal energy; and energy systems analysis and strate- 
gic studies. 


33688 Contribution of new technologies to secure the energy 
supply. Stahl, E. (Bundesministerium fuer Forschung und Technolo- 
gie, Bonn-Bad Godesberg (Germany, F.R.)). Energiewirtsch. Tages- 
Fragen; 28: No. 5, 281-284(May 1978). (In German). 

From ARE annual meeting; Bremen, Germany, F.R. (26 Apr 
1978). 

An interpretation of the development tendencies supported 
by the Federal Government coordinated programme of energy 
research is given. An increasing energy need with limited energy 
reserves and, especially for the FRG, strong import dependency, 
make it necessary, to develop new technologies. Despite the long 
lead times necessary for development, in many cases it is necessary 
to support these technologies for ensuring the energy supply. 





NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 32543, 32551, 32552, 32553, 
32641, 32694, 33248, 33250, 33253, 33254, 33255, 33257, 33258, 
33259, 33260, 33261, 33263, 33273, 33296, 33346, 33377, 33378, 
33379, 33382, 33417, 33418, 33419, 33421, 33422, 33424, 33427, 
33452, 33454, 33560, 33702, 33987, 35421 


33689 (AED-Conf—77-329-009) Energy for a righteous world 
with a safe future. Rose, D.J. (Zentralstelle fuer Atomkernenergie- 
Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany, 
F.R.)). 1977. 13p. (In German). (CONF-7710166—S). Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 

From Problems of nuclear energy supply - chances, risks and 
perspectives in a changing energy economy; Bonn-Bad Godesberg, 
F.R. Germany (3 Oct 1977). 

We are in charge of our energy future and thus of the future 
itself. Energy decisions in the past were made on a too nerrow and 
short-term basis, and we can daily clearly observe their inadequacy. 
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The policy's quality does not correspond to the significance of the 
problem. A greater approximation leads to a consequent policy of 
the development of ener By alternatives, of which some considerably 
deviate from those which would result at a closer look. This lecture 
deals with two aspects of the problem, both concern the future of 
nuclear energy. The first aspect treats extensively the energy possi- 
bilities available to ‘the world in the future; the second deals more 
with the problem of the acceptibility of nuclear energy, reprocessing 
of nuclear fuels, the relationship to atomic armament and the thus 
involved problems. 


33690 (AED-Conf—77-498-003) Experience in developing coun- 
tries from the vendor's point of view. Altvater, W. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). (International Atomic Energy 
Agency, Vienna (Austria)). 1977. 20p. (CONF-7709147—17). Dep. 
IS (US Sales Only), PC A03/MF A01. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The construction of nuclear power plants calls for a wide 
sphere of industrial activities, nuclear as well as conventional. For a 
specific country the ways and methods of developing an industrial 
nuclear power program and reaching the target of independence, 
will widely differ, depending on the size of the country, the econom- 
ic situation, the already existing industrial manufacturing and engi- 
neering capacities, the time schedule of the program and the type of 
contracting. The supply of nuclear power stations from an industrial 
country to a developing country is normally combined with an 
obligation for an effective technology transfer for the strengthening 
and setting up of a national industry, and the engineering capacities, 
needed for the construction of nuclear power plants. The German 
nuclear power industry gained considerable experience in connec- 
tion with the turn-key supply of the first units in various countries. 
The prerequisites and national nuclear power programs were differ- 
ent. Based on a successful technological development, including 
standardization, the German nuclear power industry could meet the 
demand and different approaches in these countries for nuclear 
power plants up to the largest size existing today. The specific 
situation and practices followed will be described for three different 
cases, namely Argentina, Brazil and Iran. 


33691 (AED-Conf—77-498-019) Role of nuclear power in the 
world. Goodman, E.I. (International Atomic Energy Agency, 
Vienna (Austria)). (International Atomic Energy Agency, Vienna 
(Austria)). 1977. 12p. (CONF-7709147—55). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

The role of nuclear energy in the world is discussed from the 
near term and long term. For the period through the mid 1980s 
sufficient nuclear capacity is considered critical to forestall serious 
shortages of oil and possible high prices leading to economic stagna- 
tion. Over the next 30-35 years it is estimated that world nuclear 
power will reach a capacity of approx. 3 million megawatts electri- 
cal when world electrical capacity will be about 8 million 
megawatts. With this nuclear capacity and if a annual growth rate of 
5% is achieved for coal, oil and gas would remain at their present 
rate of consumption and would be increasingly reserved for special- 
ized uses where substitution is not feasible. Caution is stressed, 
however, especially in using long term forecasts except for overall 
guidance and even in short term projections frequent up-dating and 
revision is recommended. The factors which have inhibited nuclear 
power growth are discussed including: 1) rapidly rising capital costs 
and financing problems, 2) rising and uncertain fuel cycle costs, 3) 
uncertainties in ence and public acceptance. Despite the forego- 
ing, nuclear power still retains an economic edge over fossil-fired 
units in substantial portions of the world. Assuming satisfactory 
solution of its major problems it is estimated that about 27-40% of 
the electrical capacity of developing countries will be nuclear by the 
year 2000. This nuclear capacity will comprise approx. 20% of the 
world’s total nuclear power capacity around the turn of the century. 


33692 (AED-Conf—77-498-060) Regional survey and briefing 
course on the technical and economic aspects of nuclear power devel- 
opment, Polliart, A.J. (International Atomic Energy Agency, Vienna 
(Austria). Div. of Nuclear Power and Reactors). (International 
Atomic Energy Agency, Vienna (Austria)). 1977. 25p. (CONF- 
7709147—57). Dep. NTIS (US Sales Only), PC A03/MF AOl. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Management processes are required where human and physi- 
cal resources can be combined to meet certain objectives or to 
secure the desired end-results. Those general processes are necessary 
regardless of the particular areas of management, such as production, 
distribution, finance, which may be involved. The management 
process has often been described in terms of four separate manage- 
ment functions: planning, organizing, control and communication, 
but these four activities or functions must, under no circumstances, 
be considered independently nor performed in a particular sequence 
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of time. During the course of accomplishing the objective, these four 
functions must always exist, and their relative priority depends on 
the stage of the process. 


33693 (AED-Conf—77-498-080) ee power planning and 
ow, studies, Streeton, D.F. (Motor-Columbus 
unterneh A.G., Baden (Switzerland)). (International 
Annie Energy Agency, Vienna (Austria)). 1977. 41p. (CONF- 
7709147—59). Dep. NTIS (US Sales Only), PC AO /MF AOI. 
From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 
This lecture will review the basic steps associated with plan- 
ning the introduction of nuclear power. Areas covered will include 
power market surveys, energy resources evaluations, potential alter- 
native strategies, organisational factors and implementational re- 
quirements. The lecture will then consider the implications and 
requirements associated with establishing the feasibility of a nuclear 
project. Among others, aspects of power systems integration, site 
selection reactor type evaluation, cost and economic analysis, influ- 
ence of contracting strategies, comparison with alternative power 
generation solutions, financial impact, etc. will be discussed and 
reviewed. 


33694 (AED-Conf—77-498-089) Bid specifications and bid eval- 
uations. van Zijl, N.A. (Motor-Columbus Ing) unter 4 
A.G., Baden (Switzerland)). (International Atomic Energy 4 
Vienna (Austria)). 1977. 21p. (CONF-7709147—60). Dep. S (US 
Sales Only), PC A03/MF AO1. 

From Meeting on construction and operation management of 
a nuclear power plant; Karlsruhe, F.R. Germany (5 Sep 1977). 

Bid specifications are in view of the size of these projects 
important and comprehensive documents. The basic content and set 
up of the specifications are discussed such as: 1) Bid invitation letter, 
2) instruction to bidders, 3) draft contract (terms and conditions), 4) 
technical specifications, 5) side data and information. - The evalua- 
tions of bids for nuclear power stations is due to the complexity of 
such bids a difficult undertaking. Evaluation methods and ap- 
proaches which can be applied for such bid evaluations are discussed 
as well as the preparations which are required for carrying out such 
evaluations. 


33695 Nuclear power attitudes: does what you know matter. 
Nealey, S.M.; Rankin, W.L. (Battelle Human Affairs Research Cen- 
ters, Seattle, WA). Trans. Am. Nucl. Soc.; 30: 82-83(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 








TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 32346, 33618, 33746, 33766, 
34019, 34130, 34131, 34454 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 32946, 33135, 33153, 33169, 
33176, 33782, 33987, 34011, 34056, 34057, 34060, 34068, 34070, 
34080, 34082, 34084, 34085 


33696 (ANL/ICES-TM—22) Energy-conserving site design case 


studies: p of the second workshop. Hrabak, R. (Argonne 
National Lab., IL (USA)). Jan 1979. Contract W-31-109-ENG-38. 
1llp. Dep. NTIS, PC A06/MF AO1. 

The workshop was opened by Mr. J. Kaminsky giving a brief 
synopsis of the history of the case studies to date. The Site and 
Neighborhood Design case studies are roughly midway through the 
process of identifying and evaluating various options for increasing 
energy conservation in current design stages of their development 
and marketing schedule. The experiences gained to date are given 
for Burke Center (a village center site, concentrating on building 
options) in Fairfax Co., Virginia; Radisson (basically a new town) in 
central New York; Greenbrier (3,000 acres, very flat and wet in a 
standard metropolitan area) in Virginia near Norfolk; Shenandoah (a 
series of villages, developed in stages) in Georgia near Atlanta; and 
The Woodlands (12 million ft? of building area and 37,000 parking 
spaces) in Texas near Houston. Technical progress for each develop- 
ment is then summed. Dr. W.R. Powell presented a paper describing 
an energy conservation system called Community Annual Storage 
Systems (CASES). CASES collects heat in in summer and stores it 
for used heating in winter. In the winter, it preserves the chill and 
provides the necessary cooling in the summer for communities. 





3488 ENERGY RESEARCH ABSTRACTS 


33697 (CONF-790107—5) Method for the preliminary feasibility 
analysis of community energy systems. Lee, C.; Pferdehirt, W.P.; 
Kennedy, A.S. (Argonne National Lab., IL (USA), 1979. Contract 
W-31- 109-ENG- 38. 9p. Dep. NTIS, , PC A02/MF 

From 3. national conference and cahihidion ¢ s* Fiat for 
energy conservation; Tucson, AZ, USA (22 Jan 1979). 

A methodology is presented for the preliminary feasibility 
analysis of community analysis. This analysis is provided as a tool to 
indicate whether, on the basis of potential economic benefits, the 
application of a community energy system to a specific site should 
receive additional investigation. Major elements of the analysis in- 
clude characterization of community energy demands, engineering 
design of the system, cost estimation, and economic analysis. Addi- 
tional details on each of these portions of the analysis along with 
supporting data for their execution, will be contained in a guidebook 
currently being prepared by ANL. 


(COO—2947-5) System analysis, design and proof-of-con- 
cept experiment of a total energy system. Phase II: final report, 
16, 1977—May 15, 1978. Ziph, B. (Phili yy eo Briarcliff 
Manor, NY (USA)). Jul 1978. Contract EY-76-C-02-2947 53p. Dep. 
NTIS, PC A04/MF AO1. 
In Phase I of this program, Philips Laboratories investigated 
the application of Stirling cycle prime movers to total energy power 
tion systems. Electrical, heating, and cooling demand profiles 
‘or a typical residential complex, hospital, and office building were 
studied, and alternative Stirling total energy systems were conceptu- 
alized for each site. These were analyzed in detail and constrasted 
with purchased-power systems for these sites to determine fuel- 
energy savings and investment attractiveness. The residential com- 
plex and hospital were shown to be excellent candidates for total 
energy systems, and prime movers in the 1000 kW output range 
ould be required. While Stirling engines with so large an output 
have not been built to date, there would be no fundamental technical 
barrier to prevent this. In Phase II, alternative candidate Stirling 
engine configurations for a 1000 kW prime mover were evaluated to 
determine the configuration showing the most desirable combination 
of pertinent characteristics. Both single-cylinder and multi-cylinder, 
and single-acting and double-acting configurations were considered. 
Having expressed all characteristics in terms of cost-of-ownership, 
the multi-cylinder (8), single-acting configuration was shown to be 
optimum. 


33699 Co-generation: a means for more efficient utilization of 
primary fuels. Eng. J. (Montreal); 62: No. 1, 28-32(Jan 1979). 

The co-generation of heat and power either by using the 
exhaust streams from power plant turbines to supply heat for build- 
ings or industrial processes or by using industrial waste heat to 
generate electric power is discussed. Information is included on the 
thermodynamic cycles and equipment for co-generation, energy 
sources, and economics. It is concluded that co-generation in 
could contribute significantly to overall fuel conservation. (LCL) 


Supply concepts by electronic data processing. Evaluation 

ig alternative possibilities of future heat supply. 

Kaier, U. (Kraftanlagen A.G., Heidelberg (Germany, F.R.)). Ener- 
gie; 30: No. 8, 225-258(Aug 1978). (In German). 

In this paper, a uniform method for the assessment and 
evaluation of alternative systems for heat supply has been developed 
in the form of a closed EDP programme and applied to the example 
of a city in Southern Germany. The evaluation model is variable 
enough to be applied to every possible supply region; the results can 
be refined according to the details known. 


33701 Optimal operation of pass-out condensation turbines in 
heat-and-power stations. Zelenski, A.; Wojciechowski, H. (Politech 
Wroclaw, Inst Energoelektr, Pol). Energietechnik; 28: No. 6, 218- 
221(Jun 1978). (In German). 

Optimal operation of a pass-out condensation turbine is con- 
sidered taking into account additional peak electric power. The 
relations for the determination of the optimal load curve of these 
turbines and formulas for the calculation of the resultant economic 
gain are obtained. 


33702 Maneuverability of district-eating systems from the point 
of view of Czechoslovakia. Valasek, J. Energietechnik; 28: No. 6, 221- 
225(Jun 1978). (In German). 

After recalling the place of the district-heating systems in the 
energy economy, the possibilities of heat storage to improve the 
maneuverability of district-heating systems, including the heat-and- 
power plants, and to cover the electric load peaks, are considered. 
The most-promising variants of nuclear heat-and-power plants with 
heat storage are discussed. 


33703 Basic solution for heat-and-power stations in the GDR 
with special regard to differing heating network conditions and the 
necessary maneuverability. Schmidt, D.; Geisler, H.; Kleinberg, H. 
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(Xombi Kraftwer u, Dresden, E Ger). Energietechnik; 28: 
No. 6, 233-236(Jun 197: 3S (in German), 

Starting from the opera ting conditions of meg ton an pad 
plants at different sites in the G GDR and the conditions imposed by 
the primary energy source, the lignite, the need for the qouieanent 
of a basic solution for the from 1980 to 1990 is demonstrated. 
Consideration of the multilayered demands with regard to a modern 
Ase plant type points to the power plant layout with a 320 t/h 

enerator and a 60-MW heat pass-out counterpressure turbine 
in a y= Apart from the primary task of producing heat, the 

rcs of peak current demand is assured through a flexible 
of the operating conditions. 


33704 Re ee eee SS 
Slow, but continuous extension of Rammner, P. [FO 
Schnelldienst ; 30: "No. 32, ee 197). i German). 

In 1976, district-heatin: rises increased their investment 
costs by 26% to 356 million M. is investment volume and the 
expenditures planned for the time until 1981 which amount to a total 
of appr. 2.5 billion DM are much too low though, if a capacity is to 
be made available that can meet four times the heat demand o 1975. 
The economically utilizable consumption potential for 1990 was 
indicated by experts to be four times as high as that of 1975. 


33705 Extension of district heat supply in the Federal Republic of 
Germany. Results of a study. Kaier, U. gen-Planungs 
G.m.b. i, Sarit ae (Germany, F.R. ). Kaelte Klimatech.; 30: No. 
1, 3-4, 6, 8(1977). (In German 

The most important sint of the study by the Federal Minis- 
try of Research and Technology is energy saving by increased use of 
combined heat and power generation. The study revealed that an 
increase in district heating from presently 19.7 Tcal/h to appr. 62-84 
Tcal/h in 1980 is reasonable. At an investment of 20-31 billion DM 
in FRG, 14-19 million tons SKE of fossil fuel could be saved per 
year, 15% of this by means of heat extraction from nuclear power 
plants. A problem lies in the differentiation of the fields of applica- 
tion of the conduction-dependent energy carriers from each be nye 
—— of district heating and gas supply does not seem 
reasonable. 


CONSERVATION 


REFER ALSO TO CITATION(S) 32199, 33681, 33683, 33705, 
33766, 33797, 33988, 34012, 34017, 34018, 34023, 34024, 34029, 
34032, 34037, 34060, 34081, 34095, 34096 


ye (CONF-781109—16) Transportation energy conservation: 
environmental overview. Bernard, M.J. III. (Argonne National 
Lab, IL (USA)). Nov 1978. Contract W-31-109-ENG-38. 24p. Dep. 
NTIS, ad A02/MF AOl1. 
m Environmental control symposium; Washington, DC, 
USA cs Nov 1978). 
paper reviews the DOE environmental evaluation proc- 
ess designed to implement NEPA policies and guidance. The process 
is effective in addressing environmental concerns early in the devel- 
opment of a technology, strategy, or policy, and in projecting the 
research and assessment requirements necessary to resolve those 
concerns. The real success of DOE’s method for NEPA implementa- 
tion will not be known until environmentally and technologically 
sound transportation energy systems are available as a result of the 
RD and D efforts, or useful policies are implemented. Assessment 
efforts completed to date have focused on electric vehicles since 
they are about to be demonstrated and have uncovered some 
ble impacts requiring further study to understand them and to 
mitigate them. In all the process has been shown to be systematic, 
comprehensively searching all environmental areas for concerns 
relating to Transportation Energy Conservation program elements, 
and rigorously assessing the impacts of those concerns. The process 
is also flexible, based on an annual cycle document, the EDP, which 
can respond to changes in the TEC program and advances in the 
understanding of the interaction of TEC efforts and the environ- 
ment. 


33707 (CONS—8434-T5) Survey for the Federal Energy Admin- 
istration, July 1977. (Gallup Organization, Inc., Princeton, NJ 
Saath or ¥ 1977. Contract EC-75-C-01-8434. 87p. Dep. NTIS, PC 

This volume provides detailed computer tabulations of a 
survey conducted by The Gallup Organization for the Federal 
Energy Administration to determine the general public's attitude 
toward a proposed price rise for electricity, heating fuels, and 
gasoline as a means for increasing conservation efforts. The survey 
was also designed to obtain information about actions taken by the 
public to save energy, including the temperature in the home in 
relation to the outside temperature at the time the study was con- 
ducted, ownership of an air conditioner, and the degree of cooling 
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obtained when the air conditioner was in use. This study is based on 
personal interviews with a national sample of 1516 adults, 18 years of 
age and older. The interviewing was conducted during the period 
from July 21—July 24, 1977. 


33708 (DOE/CS—0075) Observations and recommendations on 
the future of the Energy Extension Service Program. (Department of 
Energy, Washington, DC (USA). Office of Conservation and Solar 
Applications). Mar 1979. 29p. Dep. NTIS, PC A03/MF AOl1. 

This is the first report of the National Energy Extension 
Service Advisory Board to Congress and the Secretary of Energy. 
The report presents the Board’s observations and recommendations 
on whether and how the EES should expand from a pilot to a 
nationwide program. The National EES Act (P.L. 95-39, Title V, 
Section 509) established the National EES Advisory Board. A pilot 
EES program in ten States has demonstrated that personalized 
technical assistance and information in energy conservation works to 
stimulate small energy users to save energy or switch to renewable 
energy sources. Therefore, the Advisory Board recommends that 
Congress and the DOE should implement the EES program nation- 
wide. Their complete recommendations are summarized and dis- 
cussed. (MCW) 


33709 (DOE/CS—1174) Evaluation of the Energy Extension 
sService Pilot Program. Report to Congress. (Department of Energy, 
Washington, DC (USA). Office of State and Local Programs). Mar 
1979. 151p. Dep. NTIS, PC A08/MF AO1. 

The Energy Extension Service (EES) established a pilot 
program in 10 states (Alabama, Connecticut, Michigan, New 
Mexico, Pennsylvania, Tennessee, Texas, Washington, Wisconsin, 
and Wyoming) as a result of Congressional legisltion. Each pilot 
state initially received grants of $1.1 million to conduct an 18-month 
program for October 1977—March 1979. EES provides personalized 
services tailored to the needs of small-scale energy users and focuses 
on increasing their capability to make and implement informed 
energy decisions. States have maximum latitude to design energy- 
conservation programs suited to their citizens’ particular needs. The 
design and methodology for evaluating the program are described. 
DOE believes that the information contained in this report is suffi- 
cient for a Congressional decision about the future of the EES 
program. The program in each state is described in detail. In 
conclusion, DOE finds EES to be a successful pilot program and 
recommends that EES be expanded nationwide to include all states 
and territories. (MCW) 


33710 (DOE/EIA—0103/18) Measuring energy conservation. 
(Department of Energy, Washington, DC (USA). Energy Informa- 
tion Administration). Dec 1978. Contract W-7405-ENG-36. 52p. 
Dep. NTIS, PC A04/MF AOl1. 

After a brief examination of the meaning of energy conserva- 
tion, this paper provides descriptions of five alternative methods for 
measuring energy conservation: (1) tracking gross indicators (e.g., 
per-capita consumption), (2) monitoring the installation of and effi- 
ciencies of energy-using equipment, particularly taking account of 
equipment that uses energy derived from renewable resources (e.g., 
solar, biomass, etc.), (3) instrumenting energy-using equipment (e.g., 
home appliances and vehicles) to measure the level and changes in 
energy consumption, (4) personal surveys to measure the activities 
and behavior of individuals with respect to energy use, and (5) 
developing quantified relationships between energy use and its prin- 
cipal determining factors, and measuring changes in these relation- 
ships over time. The paper also briefly outlines the current methods 
employed by the Office of Energy Use Analysis to forecast the 
impacts of energy-conservation programs. A list of energy models, 
capable of analyzing the impacts of energy-conservation legislation 
or the use of more energy-efficient equipment, is provided. 


33711 (DOE/IR—0040) Conservation and renewable energy re- 
source directory. (Department of Energy, Washington, DC (USA). 
Office of Consumer Affairs). Jan 1979. 86p. Dep. NTIS, PC A05/ 
MF AOl. 

The Directory facilitates quick access to DOE offices respon- 
sible for conservation and renewable energy activities. Because 
several offices in DOE may have responsibility for various phases of 
a technology or service (i.e., research, development, demonstration, 
commercialization, information, education, etc.) the Directory lists 
the key contacts from the various phases by category. The Directory 
is organized in five main categories plus an index and relevant 
appendices. The categories are: revewable energy technologies 
(thermal and electric solar, wind energy systems, small scale hydro- 
electric, biomass, ocean systems); complementary technologies (ap- 
propriate technology, advanced engine design, cogeneration, energy 
storage, total energy systems); conservation technologies (buildings 
and community systems, transportation, industrial and agricultural 
energy conservation, state and local programs); environment; and 
support services (information, outreach, education, small business 
support, basic research, data and analysis, publication, films, Solar 
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Energy Research Institute, regional offices laboratories, and infor- 
mation centers). 


33712 (DOE/TIC—10005) High-efficiency electric motors: 
focus group results. (Market Facts, Inc., Washington, DC (USA)). 
Aug 1978. Contract EV-78-C-01-6458. 39p. Dep. NTIS, PC A03/ 
MF AOl. 

Major conclusions and findings from this report provide input 
for the DOE in two decision-making areas: the evaluation of barriers 
and opportunities associated with the successful commercialization 
of high-efficiency electric motors and the Pteermenpetathees = ad 
ate Federal actions for promoting and facilitating i i 
of such motors. Studies have indicated that electric motors account 
for more energy a than the passenger automobile. 
Energy consumption by electric motor drive (excluding heating, 
ventilating, air conditioning, and transportation equipment) amounts 
to 64% of all electric power generated in the U.S. A major segment, 
28%, is represented by industrial motors in the 1- to 125-hp range. 
Opportunities for reducing this consumption level have been identi- 
fied in the areas of motor design, manufacture, selection, and use. 
The technology being investigated by DOE for commercialization is 
a specific design improvement that yields greater operating, and 
hence energy, efficiency. This report addresses the question of 
whether high-efficiency electric motors represent an appropriate 
energy-conservation technology for DOE commercialization efforts 
and covers these issues: feasibility of the commercialization of high- 
efficiency motors; extent and nature of the market of these motors; 
barriers and opportunities identified as critical to the commercializa- 
tion of these motors and the relative importance of each; and what 
actions, if any, should the Federal government take to promote 
commercialization. (MCW) 


33713 (UCID—18037-79-1) Federal Laboraory Consortium for 
Technology Transfer. Far West Region Local Government Assistance 
Task Force. First progress report. Miller, C.F.; Sjoholm, A.A. (eds.). 
(Navy Personnel Research and Development Center, San TA). 
CA (USA). San Diego Technology Action Center (SANDTAC)). 
Dec 1978. Contract W-7405-ENG-48. 43p. Dep. NTIS, PC A03/MF 
AOl. 

The Far West Region Local Government Assistance Task 
Force is a current demonstration project of the Federal Laboratory 
Consortium. It is directed toward the analysis of the needs and 
problems experienced by public administrators as a result of the 
budget cuts necessitated by Proposition 13, and the intensification of 
Federal a pyre eye at appropriate solutions. 
Progress Report No. 1 descri ¢ background purposes, organiza- 
tion, and activities of the Task Force as well as plans for the coming 
year. Major projects have — the City and County of San 
Diego, and aggreements have reached with the city of 
on the approach to be used with the city. Through the Task Force 
effort new applications and adaptations of current technologies are 
expected which can be transferred to other cities. New of 
accessing the information and material available will be developed 
and documented. Periodic progress reports, presentations, and jour- 
nal articles are planned to disseminate the Task Force findings. 


33714 Economic value of conserving energy. Fisk, D.J. J. Inst. 
Fuel; LI: No. 409, 187-190(Dec 1978). 

The true economic value of conserving a unit of energy from 
a finite reserve is normally greater than the cost of extraction and 
delivery to consumers. Where a difference occurs the appropriate 
marginal costs of fuels should be used in preference to average costs 
or consumer fuel prices in cost-effectiveness calculations from a 
national resource point of view. A simple example is examined to 
show how the numerical difference between marginal cost and 
average cost arises when considering the exhaustion of a finite 
resource. The marginal cost is shown to exceed the av cost, 
demonstrating that use of the average cost tends to ue 
energy conservation. 


33715 Get the most from your energy audit. Gourley, R.L. 
(Arthur Young and Co, Dallas, Tex). Ind. Eng.; 10: No. 9, 50-53(Sep 
1978). 


The energy audit is a significantly comprehensive task. It 
involves a great number of subtasks that can be grouped into three 
types: gross, detailed, and walk through. In this article, the author 
describes a total energy audit that combines all three types. This 
energy audit is typically one of the early phases of an energy- 
— program. In general, it is the fact-finding and analysis 
phase. 


33716 Price sensitivity of petrol consumption and some policy 
implications. Kouris, G.J. (Econometric Models Ltd., London, 
Engl). Energy Policy; 6: No. 3, 209-216(Sep 1978). 

Using econometric and statistical techniques this study focus- 
es on conserving energy by taxing petrol. the basis of the 
empirical findings there is substantial evidence to support the follow- 
ing policy implications. If the purpose of taxation on petrol prices is 
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to raise public revenue, then the insensitivity of petrol demand to 
price would guarantee a good tax yield. Furthermore, a ‘creeping’ 
rise in taxation, as opposed to a sharp one, would be met with almost 
no consumer reaction. If, however, the objective is to restrain petrol 
consumption and thus conserve energy, then taxes imposed on petrol 
seem to be a sheer exploitation of the consumer. The results point to 
the fact that, in the near future, petrol consumption is unlikely to 
respond negatively to small price increases. If conservation efforts 
are to be successful, they should be directed to the alternatives of 
more-efficient engine design, imposing speed limits, manufacturing 
ler cars, and such like. 17 refs. 


33717 Methods of management and planning of rational energy 
utilization and their importance for the national economy. Doehler, 
W. (Minist fuer Kohle und Energ der DDR, Berlin, E Ger). Energie- 
technik; 28: No. 7, 266-271(Jul 1978). (In German). 

Rational energy use is a direct component of intensification 
and a more-effective structuring of the reproduction process of the 
national economy in the GDR. It is argued that through a central 
government's influence on the research and development for the 
elaboration and application of energy saving constructions, proce- 
dures and technologies, through rationalization of energy-intensive 
processes, as well as through the improvement of production organi- 
zation, in particular through a better load utilization of modern 
plants and units, considerable successes in reducing the specific 
energy use can be attained. 


33718 Impact of persuasive communications on energy conserva- 
tion. Craig, C.S.; McCann, J. (Cornell Univ., Ithaca, NY). Energy 
Syst. Policy; 2: No. 4, 433-447(1978). 

This major field study aimed at reducing the amount of 
electricity used for air conditioning focused on single-metered resi- 
dential consumers of electricity. Communication variables manipu- 
lated were the source of the message, the appeal used, and the 
recommendation made. The different communications were sent to 
subjects along with their monthly bills. Besides measuring actual 
consumption of electricity, intermediate measures of interest in con- 
servation material and intention to conserve electricity were taken. 
There was a significant difference between treatments for the inter- 
est measure and a significant interaction for the intention measure. A 
marginally significant difference was observed for actual consump- 
tion. The results suggest that properly designed persuasive messages 
can have an impact on energy conservation. 26 references. 


33719 Energy Conservation Act and Thermal Insulation Ordi- 
nance. Ehm, H. Z. Waermeschutz-Kaelteschutz-Schallschutz-Brands- 
chutz; 22: No. 5, 1-5(1977). (In German). 

Information is given concerning the Thermal Insulation Ordi- 
nance which come into force on November 1, 1977 under the 
Energy Conservation Act. Methods of calculation for transmission 
heat consumption, principles of application for ‘facilitated proof’, 
and window tightness and minimum change of air are covered. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 32321, 33654, 33657, 33664, 
33665, 33688, 33737, 33738, 33750, 33751, 33752, 33775, 34046, 
34573, 34830 


33720 (DOE/EIA—0102/25) Distributional analysis of the 1985 
energy projections for the Annual Report to Congress of the Energy 
Information Administration. Brazzel, J.M.; Hewlett, J.G.; Hunter, 
L.J.; Reiser, E.J.; Siler, R.A. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). Jun 1978. Contract 
W-7405-ENG-36. 11lp. Dep. NTIS, PC A06/MF AO1. 

This report provides an analysis of variations in the distribu- 
tional effects among groups of households for the 1985 energy 
Projections Series A through F prepared by the EIA for its Annual 
Report to Congress (AAR). The estimates are made using a combi- 
nation of energy demand and supply projection assumptions speci- 
fied by EIA and the following modeling systems: Project Indepen- 
dence Evaluation System (PIES); Data Resources, Inc. (DRI) Ma- 
croeconomic Model; Mathematical Policy Research, Inc. (MPR), 
Micro Analysis of Transfers to Households Model (MATH); and the 
Comprehensive Human Resources Data System (CHRDS). Current 
energy legislation is assumed to apply over the projection period. 
The use of MATH/CHRDS permits an evaluation of changes in 
household energy expenditues based upon the effects of energy price 
changes in combination with other factors. Part II discusses the 
AAR energy forecasts and assumptions upon which the MATH/ 
CHRDS simulations were based. Part III describes some of the 
historical background of microanalytic simulation models and the 
MATH/CHRDS model. This section also contains a description of 
the micro data base for MATH/CHRDS and the model's subcom- 
ponents, data input requirements, and output specifications. Part IV 
addresses the specific application of the MATH/CHRDS model to 
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the AAR energy Projection Series and details the problems and 
constraints of this application. Part V discusses the results of the 
MATH/CHRDS projections and presents a comparative analysis of 
projected household energy expenditures in 1974 and 1985 which 
was not included in the AAR. Finally, some limitations of the results 
are noted, along with plans for future analysis. 


33721 (DOE/EIA—0102/38) Assessment of potential U.S. pe- 
troleum supply 1978. Butler, D. (Department of Energy, 
Washington, DC (USA). Energy Information Administration). 2 Jun 
1978. 14p. Dep. NTIS, PC A02/MF AO1. 

This paper provides a forecast of supply shortfalls for the 
United States that could result from alternative levels of petroleum- 
supply interruptions in the 1978 time frame. The analysis is in 
response to a request by the Office of Policy Coordination, Policy 
and Evaluation, Department of Energy to simulate five supply- 
disruption scenarios (25% and 50% OAPEC embargoes, Persian 
Gulf closure; OPEC embargo; and targeted OPEC embargo) using 
the Petroleum Allocation (PAL) computer model. The PAL model 
was developed by the EIA for the purpose of estimating future 
sources of petroleum imports to the United States and to calculate 
expected shortfalls in those imports that would result from supply 
interruptions. The model simulates total world trade in both crude 
oil and refined products and, in the case of a supply emergency, 
shares available petroleum supplies among member countries of the 
International Energy Agency as dictated in the International Energy 
Program (IEP). 


33722 (HCP/18602—01/1) International energy evaluation 
system. Volume 1. Executive summary, May 1, 1978. Shaw, M.L.; 
Hutzler, M.J. (Logistics Management Inst., Washington, DC 
mtract EC-77-C-01-8602. 43p. Dep. NTIS, PC 


(USA)). Mar 1979. 
A03/MF AOl1. 

This description of the International Energy Evaluation 
System (IEES) explains the basic principles of IEES rather than the 
details of its implementation. The following topics are discussed: the 
energy-forecasting problem in general; the IEES forecasting method 
and how it is distinguished from other international energy-forecast- 
ing systems; the major components of IEES; and the principal 
applications of IEES. IEES provides alternatives forecasts of energy 
prices, supplies, demands, and conversion activities. In a broad sense, 
TEES addresses the following questions: what will the world’s 
energy requirements be in 1985 and 1990; what mix of fuels will 
satisfy these requirements and what will be their market price; in 
which geographic regions will these fuels be extracted, and where 
and how will they be converted from raw fuels to refined petroleum 
products or electricity; what will be the gross import requirements 
of the major consuming nations; and what types and capacities of 
new energy-related facilities will be required to satisfy energy de- 
mands. A full technical description of the model is contained in 
Volume II. (MCW) 


33723 Conditions and for the evolution of future energy 
systems. Haefele, W. (International Inst. for Applied Systems Analy- 
sis, Laxenburg (Austria)). VGB Kraftwerkstech.; 58: No. 10, 700- 
706(Oct 1978). (In German). 

It is evident that at dealing with future energy systems, a 
timely horizon of approximately 50 years is appropriate. Outgoing 
from a short characterization of today’s world-wide energy require- 
ment- and supply situation, two sceneries are demonstrated. To a 
certain extend they can be classified as upper and lower border lines, 
so that the possibly expected topical development, which cannot be 
forecasted, can be defined this way. In any case however, extensive 
large technical measures are urgently necessary. 


33724 Mixed approach to forecasting peak system load. Uri, 
N.D. (Dept. of Energy, Washington, DC). Electr. Power Syst. Res.; 1: 
No. 3, 213-223(Sep 1978). 

Realizing that Box-Jenkins time series analysis lacks any basis 
in economic theory but at the same time wanting to take advantage 
of the excellent forecasting accuracy of the approach, the basic Box- 
Jenkins structure is used and integrated into an econometric system. 
Relating Box-Jenkins parameters to economic and weather variables 
allows these parameters to be forecast. The forecast parameters can 
in turn be used in a Box-Jenkins model to provide a forecast of the 
series of interest. The result, for a specific example, prove3 to be 
clearly superior to a pure Box-Jenkins model. An alternative ap- 
proach is suggested where-by an econometric model is estimated, the 
residual errors analyzed and forecast using a Box-Jenkins time series 
model, and then the results of both these models combined. The 
result, for the same example, proved to be an improvement over a 
simple Box-Jenkins model or the econometric model. When the two 
hybrid models are compared, the first model is the best, judged on 
forecasting accuracy. An important feature to consider when using 
the approaches, however, is the ease of use. On this basis, the 
alternative approach is best. 
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33725 Analysis and forecasts of the energy development in Rhine- 
land-Palatinate. Schmitt, D.; Schiffer, H.W. (Koeln Univ. (Germany, 
F.R.). Energiewirtschaftliches Inst.). Energiewirtsch. Tagesfragen; 28: 
No. 3, 144-151(May 1978). (In German). 
By order of the minister for economy and transport of the 
Land Rhineland-Palatinate, the Energy Institute at the University of 
Cologne examined ‘Development trends of the energy industry in 
Rhineland-Palatinate’ and submitted its results to the minister in 
summer 1976. The study was released for publication one year later 
and is considered. It is discussed in this article. Starting from 
changes having occurred on the international energy market since 
autumn 1973 with its manifold influences on the energy industry and 
energy policy, the energy development of the last decade is ana- 
lyzed. The ysis is followed by a projection of the energy 
developments taking place until 1985. Energy-political conclusions 
are drawn from the analysis and from forecasts in a concluding 
chapter. 


33726 Energy forecasts considering time and uncertainty. 
Loehmer, K.H. (Deutsche Shell cae G.m.b.H., Frankfurt am 
Main (Germany, F.R.)). Chem. Ind. (Duesseldorf); 30: 180-185(Apr 
1978). (In German). 

The article presents demand-oriented prognoses for primary 
energy consumption in West Germany, the components time and 
uncertainty in energy supply and the power industry with a special 
view to the chemical industry, uncertainty of energy supply with the 
possible growing supply gap in electricity and natural gas, possible 
combinations of relevant factors, and conclusions especially for the 
building of conversion plant in chemistry. 


33727 Oil and gas for Western Europe. Eschenburg, R. Erdoel- 
Erdgas Z.; 94: No. 1, 6-7(Jan 1978). (In German). 

The article describes the development of the consumption of 
primary energy in OECD-Europe from 1960 to 1980 in general and 
the consumption and the self-supply rate of petroleum and natural 
gas in particular. 


33728 Basic industrial geological principles of world energy 
supply. Bischoff, G. (Koeln Univ. (Germany, F.R.). Geologisches 
Inst.). Braunkohle; 30: No. 1/2, 3-10(Jan 1978). (In German). 

The author shows the development of energy demand since 
1965 and summarizes the probable development up to the year 2000. 
He then goes on to investigate the reserves and the distribution of 
energy sources, dealing individually with petroleum, natural gas, oil 
sand and oil shale, hard coal, brown coal, and uranium. Subsequent 
to a thorough survey he gives the following prognosis: if world oil 
consumption continues to rise, a crisis in energy supply can be 
expected between 1985 and 1990. The reasons for this are rooted in 
the following factors: in late eighties the North Sea production can 
be expected to reach its production maximum of approx. 200 to 250 x 
10* tons per year, and from this time producing at a decreasing rate 
beyond the year 2000. Gas is likely to rapidly increase in importance 
in Europe in the late eighties and be generally used about twice as 
much as today. After that time, however, it may be expected to 
increase slowly over many years or remain at a constant level. 
Several OPEC countries will have to further limit their petroleum 
export due to the declining reserves and their own growing need. 
Restrictive measures are also necessary for economic exploitation. 
The oil import of the USA continues to rise rigorously because the 
deficiency in natural gas is particularly apparent and the gas can be 
most rapidly substitued by oil. Nuclear energy, with a worldwide 
energy demand growth rate of 3 to 4% is not in a position to fill the 
gap alone, especially since the present delay in the erection of 
nuclear power plants will become apparent in about 10 years. 


33729 Aluminum industry energy conservation workshop III: 
papers. Washington, DC; Aluminum Association, Inc. (1978). 201p. 
(CONF-780264—). 

From 3. aluminum industry energy conservation workshop; 
Atlanta, GA, USA (7 Feb 1978). 

The 16 papers presented at the workshop are: Impacts of 
Proposed Energy Legislation on the Aluminum Industry; Transition 
from Oil and Natural Gas; Oil and Gas From Coal; Industrial Firing 
of Coal—Oil Mixtures; Past methods; Aluminium Melting Utilizing 
Pulverized Coal; Use of Powdered Lignite for Aluminum Melting; 
Medium Btu Gas From Coal—A Practical Solution; Industrial Fuel 
Gas Generation; Combustion System Considerations When Firing 
Producer Gas; Application of a Baghouse to an Aluminum Remelt 
Facility; Stack Gas Clean-Up; Environmental Considerations for 
Coal Gasifiers; Coreless Induction Furnaces; Jet Flow Channel 
Induction Furnace and Electric Resistance Furnaces for Aluminum 
Melting and Holding; and the Relationship Between the Economy, 
Employment, and Energy. 


33730 American energy choices before the year 2000. Bergman, 
E.; Bethe, H.A.; Marshak, R.E. (eds.). Lexington, MA; D. C. Heath 
and Co. (1978). 160p. (CONF-780158—). The Publisher, 125 Spring 
Street, Lexington, MA. 
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From American ener, 
York, NY, USA (13 Jan 1978). 

The conference proceedings in this book propose to address 
the now and how of energy policy alternatives. The introductory 
paper, Primary and Alternate Sources of Energy, by Hans A. Bethe, 
comprises Part I. Part II, Realities of Energy Conservation, contains 
6 papers: Public Policy Issues Relating to Industrial Cogeneration, 
Robert Williams; Major Factors of Conservation in Ind , Ma- 
cauley Whiting; Citizen Participation in Conservation, Shi 
Sutton; Impact of Conservation on Low- and Fixed-Income Ameri- 
cans, Clarke Watson; Economic Constraints on Federal Conserva- 
tion Targets, Arnold Moore; and Refuse Power and Its Immediate 
Impact on =e 4 Conservation, K.S. Feindler. Coal as a Source of 
Energy, Part III, covers 4 papers: Expanding the Use of Coal, 
Arthur M. Squires; Coal Production and Protection of the Environ- 
ment, Carl Bagge; Capitalization and Financing of Coal-Fired Gen- 
erating Plants, Richard Disbrow; and Develo it of Federal Coal 
Resources, Frederick N. Ferguson. Part IV, Uranium as a Source of 
Energy, is made up of 5 papers: Electric Power Needs of the 1980s, 
Aubrey Wagner; Alternative Nuclear Fuel Cycles, Charles Till; The 
Case for the Plutonium Breeder, John Sim es Disposal of High- 
Level Nuclear Wastes, Fred Donath; and Fusion Hybrid, Hans 
A. Bethe. The concluding chapter is: Bankrupt Energy Policy—The 
Abdication of American Leadership, Robert R. Nathan. (MCW) 


33731 Energy supply of the future. Schneider, H.K. (Koeln 
Univ. (Germany, F.R.)). pp 87-100 of Industriegesellschaft im 
Wandel. Probleme, Loesungsmoeglichkeiten, Perspektiven. Mi- 
chalski, W. (ed.). Hamburg, Germany, F.R.; Verl. Weltarchiv 
(1977). (In German) 

From 2. international symposium on new problems of ad- 
vanced societies; Hamburg, Germany, F.R. (May 1976). 

After a general view of the situation of the energy market-- 
presently determined mainly by petroleum prices the author deals in 
a critical comparison with the projections of primary energy con- 
sumption and generation in the OECD area. The comparison is 
divided in to two investigations (OECD and IAEA investigation) 
and includes projections for the period until 1990. The market 
developments and trends for petroleum, natural coal, and nucle- 
ar energy show that the energy supply in the OECD area cannot be 
seen as guaranteed. 


33732 Energy scenarios for New Zealand: summary. Harris, 
G.S.; Ellis, M.J.; Scott, G.C.; Wood, J.R.; Phillips, PH. Auckland, 
New Zealand; New Zealand Research and Development Committee 
(1977). 27p. (NZERDC—20). 

This is the summary report of Report No. 19 (see NP— 
22250), abstracts of which appeared in EAPA 3:4113 and ERA 
2:56955. See also the journal article Energy (Stanford, Conn.), Vol. 
3, No. 1, pp 1-14 (Feb. 1978), which also essentially s 
Report No. 19; an abstract of this article appears in EAPA 4:2956. 


choices before the year 2000; New 
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REFER ALSO TO CITATION(S) 32188, 32854, 32857, 33081, 
33671, 33708, 33716, 33719, 33730, 33732, 33744, 33754, 33755, 
33756, 33763, 34096 


33733 (BNL—25537) Application of resource allocation models 
to the problems of regional energy policy in large developing coutries. 
Meier, P.M.; Mubayi, V. (Brookhaven National Lab., Upton, NY 
(USA)). 4 Jan 1979. Contract EY-76-C-02-0016. 35p. (CONF- 
790134—1). Dep. NTIS, PC A03/MF AO1. 

From International seminar on energy; Hyderabad, India (4 
Jan 1979). 

The interregional allocation of, and competition for, natural 
resources for energy development is assuming increasing importance 
in many large developing countries, particularly in countries such as 
India that are in the more advanced stages of industrialization, and 
where state governments and regional agencies have significant 
planning powers. This paper nm prt the a a licability of optimal 
resource allocation models desi yi already-developed 
economies, such as that of the "4 Ae Western Europe, to 
the emerging problems of such auae ing countries. In particular, 
the agra application of electric-utility-siting models is discussed 
in the context of electric grid e —— in the State of Andhra 
Pradesh in Southern India. Specific topics addressed include the 
degree to which models can be effectively used in the rather 
different conditions and priorities of industrializing countries; the 
requirements for basic-model reformulations to account for unique 
factors of geography (climate, hyydrology, the extant conditions of 
the infrastructure within which any development must occur); and 
the ability to include and quantify environmental impacts of energy 
deveelopment as well as policy considerations relevant in the context 
of developing countries. The paper identifies desirable research 
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directions, indicates data needs, and assesses those aspects of subna- 
tional energy-planning problems that should receive better emphasis 
in national and international energy-plannng efforts. 


33734 (PB—283066) The Federalgovernment should establish 
and meet energy conservation goals. Report to the Congress. (General 
Accounting Office, Washington, DC (USA). Energy and Minerals 
Div.). 30 Jun 1978. 121p. NTIS PC A06/MF AO1. 

This report presents an evaluation of (1) energy conservation 
activity in the Nation, (2) Federal energy conservation programs 
directed at the private sector, (3) opportunities to achieve greater 
energy conservation, and (4) additional actions which could be taken 
by the Congress and the Department of Energy. 


33735 (PB—283546) Public participation in energy related deci- 
sion making: Six case studies. Final report. Clemente, F.; Cole, J.; 
Kloman, E.; McCabe, J.; Sawicki, P. (American Inst. of Chemical 
Engineers, New York; National Academy of Public Administration, 
Washington, DC (USA)). Dec 1977. 373p. NTIS PC A16/MF AOI1. 

Each of the six case studies documents public participation in 
Federal and/or state governmental decisions related to energy facili- 
ty siting. Four of the cases involved decisions on specific facilities at 
specific sites, namely: (1) various state and federal licensing proce- 
dures for the Seabrook, New bry men nuclear facility; 6) the 
Maine Environmental Improvement Commission’s denial of a permit 
for an oil refinery on Sears Island in Penobscot Bay; (3) the Atomic 
Energy Commission’s amendment to the license for the Big Rock 
Point, Michigan, nuclear reactor to allow an increased level of 
plutonium-enriched fuel use; (4) the AEC’s review, arising from 
disclosure of a = fault, of the North Anna River, Virginia, 
nuclear facility. A fifth case documents a series of public meetings 
conducted in Pennsylvania by the Governor's Energy Council to 
consider the energy park concept. The sixth study was a narrative 
history and analysis of RM-50-1, a rulemaking proceeding conducted 
by the AEC in 1972 and 73 on emergency core cooling system 
operating standards. 


33736 Energy users and government regulations. Buck, L.E. 
(ed.). Washington, DC; Government Institutes, Inc. (1978). 190p. 
(CONF-780160—). Government Inst., Inc., 4733 Bethesda Ave., 
NW, Washington, DC 20014. 

From 3. annual energy users law seminar; Washington, DC, 
USA (26 Jan 1978). 

Nine papers were presented at the Third Annual Energy 
Users Law Seminar in 1978. The papers, authors, and affiliations are: 
Environmental and Other Major Concerns for Energy Users, 
Thomas Sullivan, Government Institutes, Inc.; ent of 
Energy, Richard F. Hill, Engineering Societies Commission on 
Energy; Electric Rates Legislation, Philip A. Fleming, Attorney, 
Jones, Day, Reavis, and Pogue, Washington, D.C.; Electric Rates: a 
Federal Perspective, Howard Perry, Regulatory Institutions, Eco- 
nomic Regulatory Administration, DOE; Coal Utilization, Linda E. 
Buck, Attorney, Patton, Boggs, and Blow, Washington, D.C.; Natu- 
ral Gas: the Key Issues, Edward J. Grenier, Attorney, Sutherland, 
Asbill and Brennan, Washington, D.C.; Conservation: Summary of 
Remarks, Joseph Casson, Attorney, Camp, Carmouche, Palmer, 
Carwile and Barsh, Washington, D.C.; Department of Energy Price 
and Allocation Regulations, Linda E. Buck; and Tax Aspects of 
Pro; Energy Legislation, David G. Hanes, Attorney, Colby, 
Miller and Hanes, Washington, D.C. 


33737 Funding energy development in Canada. Utting, R.A. CIM 
Bull.; 72: No. 801, 36-38(Jan 1979). 

From Meeting of the Association of Consulting Engineers of 
Canada; Ottawa, Ontario, Canada (19 Oct 1978). 

The best present hope for restoring our economy to the 5 to 
5-1/2 per cent annual increase in real growth of which it is capable is 
to be found in the accelerated development of energy resources. At 
the Royal Bank, we estimate that this will require an average of $23 
billion a year of new investment over the period to 1990. The figure 
could be greater. It will depend on how much acceleration there is. 
Will the funds be available. Yes, if the basic conditions of a consist- 
ent and positive policy toward development, pricing and exports is 
established and maintained, and foreign investment is given adequate 
encouragement. 


33738 Viewpoint: will the real energy problem please stand up. 
Foker, J. Energy Manage. (Cleveland, Ohio); 10-13(Fal 1978). 

Exclusive interview with Dave Gushee of the Congressional 
Research Service. 

The energy problem, from the perspective of Mr. Gushee, is 
due to a lack of national consensus on what it is and legislation that 
will centralize power in the Federal government without solvng the 

roblem as the President has defined it. The Congressional Research 
| orn provides objective, non-partisan information pertaining to 
energy policy issues. The basic issues—economic and social roles of 
energy, dependence on oil imports, depletion of oil and gas—are 
weighted differently because they affect people differently. Concen- 
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tration on one tends to exaggerate the problems of another. In this 
interview, Gushee explores each of these areas and suggests that the 
individual answers may be low, predictable energy prices; changes in 
life style and energy utilizaton; increased oil production, with con- 
straints on imports and consumption; and faster development of 
energy sources to replace oil and gas. 


33739 Preliminary guidelines given by the Ministry of the Interi- 
or on the promotion of measures for saving heating energy according to 
the law on modernization and en conservation. Gemeinsames 
Amtsbl., A; 26: No. 26, 649-664(Aug 1978). (In German). 

The law to amend the law on housing modernization passed 
on June, 27, 1978 contains in article 1 regulations on the promotion 
of energy conservation and some new general regulations on the 
fostering of modernization activities. Constructional measures result- 
ing in an effective saving of heating energy are modernizations in the 
sense of this law. As the fostering of energy conservation admits of 
no temporal delay, it is being started due to these preliminary 
(provisional) guidelines. Apart from this, the modernization guide- 
lines continue to be valid for the fostering of energy conservation in 
the wording given to it by these instructions. The amended law on 
modernization (from now on law on modernization and energy 
conservation) and these instructions apply only to those cases to be 
fostered in which the Federation participates by giving financial aid 
to the Land concerned. The conservation of heating energy is not 
only fostered by grants and loans according to the law on modern- 
ization and energy conservation and these instructions, but also by 
income tax advantages. 


33740 U.K. energy policy. Mabon, D. Mater. Soc.; 2: No. 1-2, 
131-139(1978). 

The United Kingdom has very considerable energy resources 
and, unlike most developed western economies, is looking forward 
to a period of net self-sufficiency in energy from about 1980. 
Developments in the world energy economy will continue, even in 
the short and medium term, to be of intense interest. The UK 
belongs to the international trading community, whose well-being 
depends on the continuing availability of adequate energy supplies at 
reasonable prices, and to the United Nations, the Organization of 
Economic Co-operation and Development, the International Energy 
Agency, and the European Economic Community through which it 
is involved in the attempt to solve common problems. The possibility 
of becoming a net energy importer again means that longer-term 
world prospects are a fundamental element in UK policy decisions. 
This paper reviews the energy options available for the UK until the 
end of the century. It summarizes the possible trends of world 
energy against which the UK pattern will develop, examines the 
components of an energy policy, and suggests a long-term strategy. 


33741 Line-bound power supply industry as a problem of competi- 
tion from a legal and political point of view. Emmerich, V. Z. 
Energiewirtsch.; No. 1, 47-53(1977). (In German). 

Despite principal statements by Government and Parliament 
in favor of the market economy, the German markets for gas and 
electricity are still characterized by the regional monopolies held by 
the energy supply utilities (EVU). Thus a branch internal competi- 
tion is highly, if not completely excluded. There have been argu- 
ments about the justification of this situation for a long time. The 
following essay first comments on the legal admissibility of the 
regional monopolies held by the energy-supply utilities. Then the 
justification of the present structure of the gas and power markets 
are discussed and alternatives are looked for. 


33742 Brief on energy to the Quebec Commission on Natural 
Resources from the Canadian Coalition for Nuclear Responsibility. 
Henaut, D.; Rosenberg, D.; Edwards, G. pp 17p, Paper 12 of Solar 
energy update ‘77: Canada. Edmonton, Alberta; Univ. of Alberta 
(1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Energy policy is the backbone of society; it is no longer a 
technical matter of supply and demand, but social, political, environ- 
mental, and economic in impact. Decisions are social and ethical, 
and must be made by a consensus of a fully informed public. The 
C.C.N.R., representing some 200 citizens’ groups, has asked for a full 
public inquiry and a moratorium on all aspects of nuclear develop- 
ment, while opting for an active programme of conservation and 
renewable-energy development. The C.C.N.R. recognizes that 
choices must be made: either continue the high-growth electrifica- 
tion direction or optimize soft-energy paths. Choices must be eco- 
nomically and environmentally sound, also equitable and efficient. 
Thermodynamic end use must be understood, and a rational strategy 
must involve using appropriate sources to end-use requirements for 
maximum efficiency. Other aspects include jobs, energy accounting, 
net energy analysis, growth, and transitional technologies. 100 refer- 
ences. 
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33743 1976—2000: energy proposal. Segal, R.; Arch, B. p PR e, 20p, 
Paper 24 of Solar energy update ‘77: Canada. Edmonton, A 
Univ. of Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

These guideline principles are outlined at the levels of region- 
al and urban planning, architecture, and engineering that would lead 
to a comprehensive and integrated approach to the planning of all 
energy consuming systems. Such an approach would be sound 
policy under any energy circumstances. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 32003, 33655, 33665, 33728 


33744 (SAN—1171-1/6) Federal regulation of the pipeline indus- 
try: a summary review. Banks, W.F. (Systems, Science and Software, 
La Jolla, CA (USA)). 31 May 1977. Contract EY-76-C-03-1171. 
161p. Dep. NTIS, ee AOl. 

The principal —- of this report are: (1) identification of 
the jurisdiction areas of the Federal pipeline- nie rasan agencies, and 
(2) examination of the amenability of the regulatory system to the 
introduction of energy-conservative new technology into the pipe- 
line industry. The history, scope, and agency structure of state and 
Federal regulation are recounted and some gaps, overlaps, and 
ambiguities are identified. The only significant inhibitory effects 
upon technological innovation are found to derive from the FPC 
and ICC limits upon profit, the 1941 Justice Department consent 
decree limiting dividends to shipper-owned pipelines, and the 
income tax rules governing recovery of investment credits and 
startup losses. Effects of these limits are explored by simulation 
studies using the Systems, Science and Software pipeline economic 
model (PEM). Two new concepts of regulation are proposed which 
would neutralize the inhibitory effect of the present regulatory 
system and would motivate pipeline operators to conserve energy: 
(1) use of a “national equivalent value” in the economic tradeoff 
analyses which justify entry of a technological innovation into the 
rate base (valuation), and (2) a “valuation allowance” which would 
reverse the presently often-existing situation and insure that the 
pipeline operator would realize a greater profit from saving energy 
than from wasting it. 


COAL 


REFER ALSO TO CITATION(S) 32012, 32039, 32088, 32096, 
32188, 32192, 32199, 33680, 33785 


33745 (HCP/H70143—0) Technical analysis of steam coal prices 
in six OECD countries. (ICF, Inc., Washington, DC (USA)). Oct 
1978. Contract EM-77-C-01-8766. 228p. Dep. NTIS, PC All/MF 
AOl. 

This report analyzes of delivered-steam-coal prices in six 
countries (United Kingdom, West Germany, France, Italy, Canada, 
and Japan) in 1976 and provides DOE with a perspective and a 
framework for evaluating and interpreting reported steam-coal 

rices for these six countries. Strengths and weaknesses of the 
information supporting the prices were determined, and an assess- 
ment was made as to how these reported prices should be interpret- 
ed. The reported prices were compared to approximate estimates of 
the marginal mining costs in each of the six countries. The differ- 
ences between the reported prices and the estimated marginal mining 
costs were studied to see what subsidies were implicit in the reported 
prices, and hence, whether the reported prices reflected the full costs 
of mining (i.e. recovery of all operating and capital costs). The 
regional coal production and consumption patterns in each of the 
countries were reviewed to examine regional differences in prices of 
delivered steam coal, and to identify potential markets for imported 
coal. Currently, DOE is using two documents for reported deliv- 
ered-steam-coal prices (as well as for delivered prices of other 
energy sources) for the six countries (among other countries): (1) 
computer files maintained by the Office of Energy Data Develop- 
ment, DOE (these files exclude fuel prices to the utility sector); and 
(2) the Eighth Survey on Energy Price Statistics, compiled by the 

OECD Committee on Energy Policy. 


33746 (UT/CES-PR—4) Analysis of transportation alternative 
for meeting Texas’ industrial demand for western coal through the year 
2000. Public Information Report No. 4. White, D.M. (Texas Univ., 
Austin (USA). Center for Energy Studies). Mar 1978. 136p. Dep. 
NTIS, PC A07/MF AO1. 

An analysis of Texas’ industrial energy demands and fuel 
supplies through the year 2000 is developed for differing assump- 
tions, with particular emphasis on the use and supply of western 
coal. Existing and potential iuture transportation facilities for the 
movement of coal and coal-derived energy between the coal fields of 
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Wyoming and Montana and Texas’ demand centers are examined. 
The technical, economic, environmental, and institutional factors 
affecting unit trains, slurry pipelines, barges and mine-mouth conver- 
sion of coal to electricity and to synthetic gases and liquids are 
discussed with primary attention directed at unit trains and slurry 
pipelines. Given the projected demands for western coal, a math- 
ematical network model is utilized to determine the adequacy of 
existing transporation facilities and the cost of providing additional 
facilities to meet the projected demands. The results indicate that 
with moderate investment in railroad maintenance and expansion 
and continuance of current noncoal rail traffic volumes, adequate 
rail capacity is available within Texas to handle the projected coal 
demands through the year 2000. The capacity of the rail network 
connecting western coal fields with Texas may be a constraint to 
future coal transportation. The transportation cost using unit trains 
will be approximately 30 percent greater than if slurry pipelines are 
utilized although adequate capacity appears to exist to handle the 
coal demands. From consideration of direct transporation costs and 
certain subjective criteria, construction of two or three large-capac- 
ity slurry pipelines into the Houston area would result in providing 
the projected coal demands to the state at the minimum total cost. 


33747 New coal lease plan would boost production only slightly. 
Lacter, M. Energy Dly.; 6: 3-4(18 Dec 1978). 

The Interior Department unveiled a preferred Federal coal 
leasing program in December, 1978 which could see a full resump- 
tion of leasing by September, 1980. The preferred program, part of a 
massive departmental draft environmental impact statement on Fed- 
eral coal leasing policy, enphasizes close consultation with state and 
local governments and industry, and using national energy demand 
figures as a basis for determining whether or not to issue leases. The 
Department's forecast of national coal production under its preferred 
program (medium scenario) is 1.112 billion tons in 1985, only slightly 
higher than the 1.105 billion tons of production if there is no new 
leasing. In 1990, the figures are 1.547 billion tons under the preferred 
program and 1.513 billion tons with not additional leasing. The 
preferred program will delineate, rank, and select specific tracts of 
coal. The process to be followed after a lease has been issued is 
described. As for the environmental consequences of production 
shifts caused by a Federal leasing program, officials say this can only 
be determined through specific regional policies. (MCW) 


33748 Fuels and chemicals from coal: some energy and resource 
implications for the UK. Stratton, A. (Imp Chem Ind, Ltd, London, 
Engl). Chem. Ind. (London); No. 15, 551-560(5 Aug 1978). 

This paper examines some of the possible implications of the 
forthcoming transition in 2025 from oil and gas to coal as the only 
indigenous UK source of fossil fuel. It takes as its basis a set of 
projections by the Department of Energy of demand and supply, 
examines some of the relationships between energy and feedstock 
supply, suggests tentative estimates of energy efficiency and capital 
cost of plant and relates these to the original projections. Examina- 
tion of the processes of gasification and liquefaction of coal and the 
subsequent conversion to SNG and gasoline shows that such proc- 
esses should be able to produce methanol, ammonia and olefins with 
greater energy efficiency and lower capital cost than plants designed 
and operated to give single chemical products. The capital require- 
ments for conversion are large and for a totally indigenous fossil fuel 
supply in 2025 are about 80% of the maximum nuclear program 
envisaged in the Department of Energy forecasts. The use of elec- 
trolysis to produce large amounts of hydrogen required in the 
conversion of coal could prove more economic than chemical pro- 
duction of hydrogen, particularly if the operating current density of 
the cells can be increased. 14 refs. 


33749 Future of coal - excellent. Bergbau; 29: No. 5, 230(May 
1978). (In German). 


33750 Representation of the U.S. coal industry in context of 
integrated long-range energy modeling. Rapoport, L.A.; Hibbard, 
W.R. Jr. (Virginia Polytechnic Inst. and State Univ., Blacksburg). 
Mater. Soc.; 2: No. 1-2, 59-66(1978). 

The Long Range Energy Development and Supplies (LOR- 
ENDAS) model and Coal Supply and demand portion of the model 
are describd and the results are presented for three scenarios: (1) 
reference case responding to an intermediate demand, the policy 
status quo; (2) effect of discount rate between 8 and 30 percent; and 
(3) effect of moratoriums on the strip mining of Federal lands in the 
west for six years and for 18 years. The model in all cases represent- 
ed the generation of coal as an energy source at the highest level 
permitted by constraints. The results of these scenarios are presented 
to demonstrate the model’s flexibility in responding to questions 
— to the effects of policy on energy production and supply. 26 
references. 
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a policy model of U.S. coal supply. Zimmer- 
man, M.B. husetts Institute of Technology, Cambridge). 
Mater. Soc.; 2: No. 1-2, 67-83(1978). 

A method is developed for dealing with structural change in a 
mineral, specifically coal, industry in which depletion and environ- 
mental regulations are continually changing the supply responsive- 
ness. Traditional econometric analysis is inadequate in the presence 
of this structural change. To deal with —- this paper bases its 
estimates of long-run supply upon the geology of remaining deposits. 
To deal with environmental regulations, cumulative cost curves 
were estimated separately by type of mining and by type of coal. 
The evolution of coal costs will depend crucially upon policy 
choices. Other fractors affecting the cost of coal, however, are not 
dealt with. Technological change over the long-run will have the 
greatest impact on the evolution of coal prices. 17 references. 


33752 Role of models in coal-supply analysis. Browne, T.E. 
(Electric Power Research Inst., Palo Alto, CA). Mater. Soc.; 2: No. 
1-2, 85-88(1978). 

The Electric Power Research Institute's Program is designed 
to forecast coal supplies in terms of the relationships between coal 
prices and coal production levels. Examples of underground and 
surface mining process models are described in which all mining and 
coal preparation cost are included, while acquisition, royalty, sever- 
ance tax, and similar costs are excluded. These models are supple- 
mented by mathematical programing, econometric, and electric 
models to forecast coal supplies, but production uncertainties will 
remain in the areas of factor input, resource size and availability, and 
the environmental impacts and regulatory responses. 


PETROLEUM 


REFER ALSO TO CITATION(S) 32200, 32205, 32231, 32318, 
32319, 32320, 32321, 32322, 32323, 32324, 32325, 32339, 32344, 
32346, 33678, 33716, 33721, 33727 


33753 (BNL—50871) Economic impacts of a transition to higher 
oil prices. Tessmer, R.G. Jr.; Carhart, $.C.; Marcuse, W. (Brookha- 
ven National Lab., Upton, NY (USA)). Jun 1978. Contract EY-76-C- 
02-0016. 64p. Dep. NTIS, PC A04/MF AO1. 

Economic impacts of sharply higher oil and gas prices in the 
eighties are estimated using a combination of optimization and input- 
output models. A 1985 Base Case is compared with a High Case in 
which crude oil and crude natural gas are, respectively, 2.1 and 1.4 
times as expensive as in the Base Case. Impacts examined include 
delivered energy prices and demands, resource consumption, emis- 
sion levels and costs, aggregate and compositional changes in gross 
national product, balance of payments, output, employment, and 
sectoral prices. Methodology is developed for linking models in both 
quantity and price space for energy service—specific fuel demands. 
A set of energy demand elasticities is derived which is consistent 
between alternative 1985 cases and between the 1985 cases and an 
historical year (1967). A fraznework and methodology are also 
presented for allocating portions of the DOE Conservation budget 
according to broad policy objectives and allocation rules. 


33754 (DOE/EIS—0039(Vol.1)) Motor gasoline deregulation 
and the gasoline tilt. Final environmental impact statement. (Depart- 
ment of Energy, Washington, DC (USA). Economic Regulatory 
Administration). Jan 1979. 390p. Dep. NTIS, PC A17/MF AOl1. 

The EIS evaluates the environmental impacts, including 
social and economic impacts, that may result from the exemption of 
motor gasoline from DOE’s Mandatory Petroleum Price and Alloca- 
tion Regulations, and the adoption of the gasoline tilt, a proposed 
regulation that would allow refiners to recover an additional amount 
of their total increased costs on gasoline. Adoption of the exemption 
proposal would obviate any need for the gasoline tilt. However, the 
tilt proposal could be adopted in advance of or as an alternative to 
deregulation. Therefore, the impacts of the two proposals are con- 
sidered separately rather than cumulatively. A principal reason for 
adopting either of these proposals is to eliminate the impediments in 
current regulations that prevent refiners from recovering, in the 
prices charged for gasoline, the full amount of costs associated with 
producing gasoline. Adoption of either proposal may be necessary to 
encourage increased investments in refining capacity and to prevent 
shortages of gasoline, particularly unleaded gasoline, after 1980. The 
gasoline deregulation proposal would also remove regulations on the 
allocation and distribution of gasoline that are preventing the effi- 
cient distribution of supplies and maximum competition. Finally, 
gasoline deregulation would remove from the refining and marketing 
industry, and eventually from consumers, the cost and inconvenience 
of complying with an outdated regulatory program. Reasonable 
alternatives to the proposed action are addressed in this EIS. (MCW) 


33755 (DOE/EIS—0039(Vol.2)) Motor gasoline deregulation 
and the gasoline tilt. Volume II. Public comments. Final environmental 
impact statement. (Department of Energy, Washington, DC (USA). 
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Economic Regulatory Administration). Jan 1979. 567p. Dep. NTIS, 
PC A24/MF AOl1. 

In its November 17, 1978 and December 5, 1978 notices of the 
availability of a draft environmental impact statement concerning 
motor gasoline deregulation and an amendment to the Mandatory 
Petroleum Price Regulations allowing refiners to allocate increased 
costs to gasoline (the gasoline “tilt’’), DOE solicited written com- 
ments on the draft EIS and announced a public hearing on Decem- 
ber 19, 1978. This Volume II contains the oral comment statements 
submitted at the December 19 public hearing and all the written 
comments which DOE received on the draft EIS as of the date of 

ublication. Related to the findings in the final EIS is an Analysis 
emorandum: 1980 Motor Gasoline Supply and Demand, which 
was prepared by DOE's EIA. A copy is included as an appendix in 
Volume I of the final EIS. Included in this volume are the written 
comments received from the public on this analysis memorandum. 


33756 OPEC's importance in the world oil industry. Penrose, E. 
(Institut Europeen d’Administration des Affaires, Fontainebleau, 
France). Int. Affairs; 55: No. 1, 18-32(Jan 1979). 

The role of the Organization of Petroleum Exporting Coun- 
tries (OPEC) in the recent history of the international oil industry 
has been greatly misunderstood, according to Professor Penrose. 
Widely regarded as an — producers’ organization, a cartel 
forcing up the price of oil and successful because of the unity of its 
members, it is both courted and feared by the consuming countries. 
Many are the voices (perhaps less numerous now than earlier) 

redicting its demise under the strains created by the conflicting 
interests of its members. The disintegration of the organization 
would probably be warmly welcomed in much of the rest of the 
world. Professor Penrose says this view of OPEC is not based on a 
careful study of the role it has actually played. In fact, she feels that 
to attempt the destruction, or even weakening, of OPEC as an 
organization would be folly; further, if OPEC did not exist, it would 
be in the interest of the industrial world to promote its creation in 
some form. To establish these points is the purpose of this paper. 


33757 Saudi oil policy. Long, D.E. Wilson Q.; 3: No. 1, 83- 
85(Win 1979). 

The history of petroleum discovery in Saudi Arabia and its 
subsequent impact on the kingdom's economy are outlined and 
shown to be a complex and confusing policy arrangement. Decision 
making is divided between the royal family and the Supreme Petro- 
leum Council, which meets irregularly, through the processes of 
consultation and consensus. Policy is determined by the need to 
generate enough oil revenues to pay for the kingdom’s economic 
development, to ensure political and economic stability, and to retain 
influence over Organization of Petroleum Exporting Countries 
(OPEC) price setting. Complicating these needs are the need to 

ce ey and production rates with new world oil discoveries 
and markets, salt encroachment in oil fields, and a commitment to 
OPEC stability. Saudi Arabia is expected to continue a moderate 
position. (DCK) 


33758 North sea oil: past lessons and future prospects. MacKay, 
D. (Heriot Watt Univ, Edinburgh, Scotl). Chem. Ind. (London); No. 
15, 544-550(5 Aug 1978). 

This paper discusses geology, reserves, prospecting, environ- 
mental impact, drilling, and economics of petroleum crude of the 
North Sea. General discussion is followed by a detailed considera- 
tion of the following aspects--reserves; economic viability, cartel 
stability; chief beneficiaries; regional impacts; economic policy (de- 
pletion policy and use of revenues). The possibility of natural gas 
production is indicated. 


33759 Dependency in oil and gas supplies of the Comecon coun- 
tries on the USSR. Fischer, A.K. Erdoel-Erdgas Z.; 94: No. 7, 248- 
251(Jul 1978). (In German). 

The dependence of COMECON countries on Soviet petro- 
leum and natural gas exports is discussed. Petroleum and natural gas 
balances of the COMECON countries and the natural gas exports of 
the USSR are listed in tables. 


33760 Random drilling model for placing limits on ultimatley 
recoverable crude oil in the conterminous U.S. Marland, G. (Oak 
Ridge Associated Universities, TN). Mater. Soc.; 2: No. 1-2, 5- 
14(1978). 

A simple model was developed that relates the probability of 
finding new oil fields to the area underlain by oil divided by the area 
remaining to be explored and to a knowledge factor. The knowledge 
factor involves an understanding of where oil is likely to be found 
and institutional and legal restraints to oil discovery. After dividing 
oil fields into six size classes and turning the model to conform to 
historical data, it is demonstrated that for the lower 48 states and 
offshore to 200m (1) the discovery rate of recoverable crude oil must 
ultimately decline with increasing exploratory effort; (2) the prob- 
ability that significant numbers of large oil fields remain undiscov- 
ered is very small; (3) future oil discoveries will be concentrated in 
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increasingly smaller fields; (4) additional increments of knowledge 
will produce increasin ely smaller results; and, (5) the 1975 U.S.G. $ 
low Giaee (95% confidence value) of recoverable crude oil is a 
reasonable expectation while their median value (50% confidence) 
seems somewhat optimistic. 21 references. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 32205, 32322, 32323, 32410, 
32413, 32414, 32417, 32420, 33670, 33727, 33741, 33758, 33759 


33761 North-west Shelf gas for Western Australia. Scott, W.E. 
Energy Int.; 16: No. 3, 39-42(Mar 1979). 

Energy demand in Western Australia far exceeds the level 
that can be met from indigenous fossil-fuel reserves and will increase 
with developments in the industrial sector. As wll as liquefied 
natural gas exports, a major pipeline project to bring natural gas 
from Dampier to Perth will further exploit the Northwest shelf 
reserves. Gas development will reduce Australia’s dependence on 
imported oil, provide employment, broaden industrial opportunities, 
and increase tax revenues. 


33762 Development of the gas economy of the Federal Republic 
of Germany in 1977. Pfletschinger, W.; Ritzmann, G.; Kegel, W. 
(Bundesminist fuer Wirtschat, Bonn-Duisdorf, Ger). Gas- Wasser- 
fach, Gas-Erdgas; 119: No. 9, 389-413(Sep 1978). (In German). 

The on-the-whole positive development of the gas economy 
of the Federal Republic of Germany in 1977 was attributable exclu- 
sively to an increase of almost 7% in natural gas consumption. While 
total primary energy consumption remained unchanged, the propor- 
tion due to natural gas in this total rose to 15%. The total gas supply, 
nares increased by 1.9% to 74.2 billion cubic meters, reached its 

_ hest level ever. This slight increase in the total gas industry 
ects the poor economic conditions of the year 1977. However, 
even in this year, the German gas economy increased future avail- 
ability of natural gas through the discovery of new domestic re- 
serves and the arrangement of further imports. The contribution of 
the gas economy to the energy supply of the Federal Republic may 
be regarded as assured up to the 1990's. 


33763 Allocation and distribution effects of maximum price regu- 
lation for natural gas in the USA. Pluge, W. (Koeln Univ. (Germany, 
F.R.). Energiewirtschaftliches Inst.). Z. Energiewirtsch.; No. 2, 134- 
146(Jun 1978). (In German). 

Economic consequences of maximum-price regulation and the 
shortages resulting thereof are analysed. Considerable resulting costs 
for the economy from an individual and overall point of view are by 
no means justified on account of distribution profits by some con- 
sumer groups. 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 32430 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 32724, 32909, 33796 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 32772, 32777, 32780, 32795, 
32802, 32804, 32805, 32806, 32807, 32809, 33669, 33733, 33741, 
33793, 33989 


33764 (AED-CONF—78-155-059) Technical services for power 
plants and energetic objects. Cieplak, J.; Kuszke, H.; Rozewicz, Z.; 
Suchorab, A. (Energopomiar, Gliwice (Poland)). 1978. 2ip. (In 
German). (CONF-7804102—27). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

The paper gives a survey of organization, services, and tasks 
of ENERGOPOMIAR, a measurement and research institution di- 
rectly subordinate to the Minister for Energetics and Atomic 
Energy. The institution has great authority in the field of quality 
control of machinery and equipment as well as in the field of 
operating problems and expert opinions. An appendix lists selected 
domestic and foreign power plants and stations for which ENER- 
GOPOMIAR has carried out the work described in the article. 


33765 (DOE/EIA—0103/26) Comparison of Energy Informa- 
tion Administration and Bonneville Power Administration load fore- 
casts. Reed, H.J. (De irae of Energy, Washington, DC (USA)). 
Jun 1978. 1lp. Dep. NTIS, PC A02/MF AO1. 
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Comparisons of the modeling methodologies underlying the 
project Independence Evaluation System (PIES) and the Bonneville 
Power Administration forecasts are discussed in this paper. This 
Technical Memorandum is presented in order to reconcile apparent 
inconsistencies between the forecasts. These represent different pur- 
poses for the modeling effort as well as different forecasts. Nonethe- 
less, both are appropriate within the context that they are intended. 
The BPA forecasts are site-specific, detailed, micro-level, yearly 
forecasts of the demand for electricity. PIES devel 
macro forecasts and does not contain estimates of the timing of the 
completion of plants within the period of the forecast. The BPA 
forecast is intended to be utilized in analyzing a sub-regional capac- 
ity expansion program. PIES is a regional energy market-clearing, 
non-normative model which allows different scenarios to be com- 
pared by changing input variables. Clearly, both forecasts are de- 
pendent upon the accuracy of the assumptions and input variables 
included. However, the differing levels of aggregation and objec- 
tives require different types of input variables. 


33766 (ORNL/Sub—77/13509/4) Survey of utility load manage- 
ment and energy conservation projects. Ist Revised report. Doyle, E.J. 
Jr. (EUS, Inc., Pittsburgh, PA (USA)). Sep 1978. Contract W-7405- 
ENG-26. 491p. Dep. S, PC A21/MF AOl. 

In the December 1977 publication of the Survey Part 1, 50 
utility-sponsored thermal energy storage (TES) projects and 41 
communications and load control (C and LC) projects were summa- 
rized. In the April 1978 publication of the Survey Part 2 (EAPA 4: 
4836) 43 utility-sponsored energy-conservation programs were sum- 
marized. This lst Revised Report includes descriptions of 21 new 
TES, 22 new C and LC, and 27 new conservation projects. Also 
included are those 134 project summaries found in the original Parts 
1 and 2, many of which were revised based on responses from a 
mailing to the utilities concerned. In general, the summaries describe 
for each project the objectives and status, the type of equipment, its 
function and environment, the operation details, and major results. 
The amount of information available varies from project to project 
depending on its status. 


33767 (PNL—2838) User manual for PACTOLUS: a code for 
computing power costs. Huber, H.D.; Bloomster, C.H. (Battelle Pacif- 
ic Northwest Labs., Richland, WA (USA)). Feb 1979. Contract EY- 
76-C-06-1830. 152p. Dep. NTIS, PC A08/MF AOI. 

PACTOLUS is a — code for calculating the cost of 
generating electricity. Throu ppropriate definition of the input 
data, PACTOLUS can calc e cost of generating electricity 
from a wide variety of sae plants, including nuclear, fossil, 
geothermal, solar, and other types of advanced energy systems. The 
purpose of PACTOLUS is to develop cash flows and calculate the 
unit busbar power cost (mills/kWh) over the entire life of a power 

plant. The cash flow information is calculated by two — 
Sapaeie: the Fuel Model and the Discounted Cash Flow Model. 
Fuel Model is an engineering cost model which calculates the cash 
flow for the fuel cycle costs over the project lifetime based on input 
data defining the fuel material ris ar the unit costs of 
materials and processes, the process lead and lag times, and the 
schedule of the capacity factor for the plant. For nuclear plants, the 
Fuel Model calculates the cash flow for the entire nuclear cycle. 
For fossil plants, the Fuel Model calculates the cash flow for the 
fossil fuel purchases. The Discounted Cash Flow Model combines 
the fuel costs generated by the Fuel Model with input data on the 
capital costs, capital structure, licensing time, construction time, 
rates of return on capital, tax rates, operating costs, and depreciation 
method of the plant to calculate the cash flow for the entire lifetime 
of the project. The financial and tax structure for both investor- 
owned utilities and municipal utilities can be simulated 
varying the rates of return on equity and debt, the debt-equity ratios, 
and tax rates. The Discounted Cash Flow Model uses the 
that the present worth of the revenues will be equal to the present 
worth of the expenses including the return on investment over the 
economic life of the project. This manual explains how to 
the input data, execute cases, and interpret the ee results with 
the updated version of PACTOLUS. 11 figures, 2 tables. (RWR) 


33768 Time-of-day price elasticities for electrical energy 
sumption: some empirical findings. Uri, N.D. J. Inst. Fuel: Ei LI: No. 
409, 199-201(Dec 1978). 

It is shown in this paper that consumers are responsive to 
price changes in peak, intermediate, and base periods and that the 
extent of this response in each period is the same. The implication of 
these results is that time-of-day pricing, with the price in the peak 
period set higher than during other periods, will encourage a reduc- 
tion in electrical energy demand at a time when the greatest fuel and 
capital resources are required to produce it. 


33769 15 years of supervisory center of the united power grids of 
the CMEA countries. Mitschke, R. (Ver Ener, iesyst, Zent Dispat- 
cherverwalt, Prague, Czech). Energietechnik; 28: No. 7, 241-244(Jul 
1978). (In German). 
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The history of the formation of the unified power grids of the 
Comecon countries and some data on their development, control, 
and coordination are presented. 


Electricity production, distribution and exchange; manu- 
facturers and their markets. Arch. Energiewirtsch.; 32: No. 6, 435- 
442(Jun 1978). (In German). 
Concerning the period 1967-1977, the following are covered: 
a) the situation and the productivity of power plants in Switzerland 
(grouped by water power plants, nuclear power plants and fossil-fuel 
power plants); b) the distribution net work for electricity; c) the 
import and export of electrical energy; d) the increase of energy 
consumption in the different sectors; and ¢) the export and import in 
the sector of electrical engineering are reported on. 


33771 Forecasting the load-duration curve Box-Jenkins 
time-series analysis. Uri, N.D.; Maybee, J.S. (Office of Conservation 
and Solar Applications, t of Energy, Washington, DC). 
Eng. Optimization; 3: No. 4, 193-199(1978). 

This paper endeavors to develop a forecasting model for 
discrete approximations to the load-duration curve using Box-Jen- 
kins time-series analysis. A model is structured and estimated for six, 
twenty, and fifty discrete approximations for two electric utility 
regions in the United States. The forecast results are extremely good, 
indicating that, while a larger number of approximations orms 
marginally better, there is nothing to mitigate using only a six-step 
approximation. 9 refs. 


33772 Energy: how safe is our power supply. Heinemann, W.R. 
Arbeitgeber; 29: No. 20, 909-911(Oct 1977). (In German). 

In July 1977, New York had a 24 hours’ total blackout in its 
power supply. In November 1965 this metropolis, as well as large 
= of northeastern USA, had also been hit by a blackout of similar 
length. This paper shows preconditions which make such distur- 
bances in electricity supply unlikely in the FRG. 


33773 Topical problems of the power industry. Zimmer, T.J.M. 
Ind.-Anz.; 99: No. 76, 1477-1482(Sep 1977). (In German). 

The regeneration of the economy, the FRG in 1976 caused an 
increase in the demand for electrical energy. In the total electricity 
supply (i.e. in the public supply, the industrial self-supply, and in the 
supply of the Federal Railways) consumption increased by 7.9% to a 
total of 312.4 billion kWh, and in the public supply by 1.9% to 
269.6 billion kWh. Consumption by households has increased more 


slowly than that of the industry. The paper deals with actual 
problems of the P aay) industry as they were discussed on this year’s 
e 


conference of United German Electricity Plants in Munich. 


33774 Analysis of the situation of the energy carrier ‘electricity’ 
in the Federal Republic of Germany. Oberlack, H.W. Z. Ener- 
giewirtsch.; No. 1, 24-30(1977). (In German). 

After some introductory remarks on the market-related pecu- 
liarities in the electricity industry of the FRG, some aspects of public 
concerns in electrical power supply are discussed. It is pointed out 
that future development of power generation will mainly be based 
on coal and nuclear energy. Furthermore, attention is drawn to the 
dangers of mixing this with politics which can result mainly from 
influencing the cost- and market-oriented price structure of the 
electricity industry. 


33775 Electricity supply 1985: an analysis of demand and supply. 
Steger, U. (Deutscher Bundestag, Bonn (Germany, F.R.)). WSJ 
Mitt.; No. 8, 495-505(1977). (In German). 

After a few general remarks concerning the value of power 
supply, some forecasts on future power consumption are discussed. 
Simultaneously, the problems of such forecasts are explained, which 
differ significantly in their results, if the scenarios are altered only 
slightly. For improvement, probable power demand in the industry 
and household sections set up, and the forecasts by the Federal 
Government, Prognos, and WSI are compared. This shows, for 
1985, a power need margin of 90,000 MW to 115,000 MW. A 
mobilization of reserves (e.g. hard coal) should serve, even with 
— development of nuclear energy to meet the energy need up 
to b 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 32763, 32764, 32765, 32766, 
32767, 32768, 32769, 32770, 32771, 32775, 32776, 32778, 32779, 
32786, 32787, 32788, 32789, 32790, 32791, 32792, 32793, 32794, 
32801, 33175, 33701, 33702, 33703, 34088 


33776 (NUREG—0248) Total generating costs: coal and nuclear 
plants. (United Engineers and Constructors, Inc., Philadelphia, PA 
(USA)). Feb 1979. Contract EY-76-C-02-2477. 227p. (COO—2477- 
12). Dep. NTIS, PC Al1/MF AO1. 

The study was confined to single and multi-unit coal- and 
nuclear-fueled electric-generating stations. The stations are com- 


joined the Avon in reaching that position o 
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of 1200-MWe PWRs; 1200-MWe BWRs; 800-and 1200-MWe 
igh-Sulfur Coal units, and 800- and 1200-MWe Low-Sulfur Coal 
units. The total generating cost estimates were developed for com- 
mercial operation dates of 1985 and 1990; for 5 and 8% escalation 
rates, for 10 and 12% discount rates; and, for capacity factors of 50, 
60, 70, and 80%. The report describes the we for obtaining 
annualized capital costs, levelized coal and nuclear fuel costs, leve- 
lized operation and maintenance costs, and the resulting total gener- 
ating costs for each type of station. The costs are applicable to a 
hypothetical Middletwon site in the Northeastern United States. 
Plant descriptions with general design parameters are included. The 
report also reprints for convenience, summaries of capital cost by 
account type developed in the previous commercial electric-power 
cost studies. amas references are given for additional detailed 
information. Sufficient detail is given to allow the reader to develop 
total generating costs for other cases or conditions. 


33777 (PB—283472) Methods for estimating the capital cost of 
base-load er plants. Final report. Willke, T.L.; Moore, J.L.; 
Triplett, M.B.; Waddell, J.D. (Battelle Columbus Labs., OH (USA)). 
28 Feb 1977. 234p. NTIS PC Al1/MF AO1. 

Various needs for capital cost estimates and current and 
potential practices were examined in this study, under the assump- 
tion that a range of methods are appropriate for the range of 
functions and users of such estimates. A generalized cost estimation 
model is developed as a framework for comparison, consisting of a 
cost environment, various components of cost, and impacts of the 
former on the latter. Four categories of estimation needs considered 
in detail were long range estimates, general conceptual estimates, 
conceptual estimates for specific plants, and budget estimates for 

ific plants. The general nature of each of these needs is de- 
scribed, current methodologies applicable to each are surveyed and 
evaluated, and potential improvements and research needs are sug- 
gested. 


33778 Olympus passes 500,000 hours in ground-based application. 
Middleton, H. (Rolls-Royce Ltd., England). Energy Int.; 16: No. 3, 
20-22(Mar 1979). 

Any prime mover must prove itself in service before it is fully 
accepted as a reliable source of power. The Rolls-Royce Olympus 
gas generator, with a half million hours operation in some of the 
world’s most arduous industrial and marine applications has now 
f total acceptability. 
Applications may be espanded from continuous duty to combined- 
cycle and a variety of mechanical-drive uses. 


33779 Gas turbine further Iranian grid development. 
Tobaschus, K. (AEG Kanis, Essen, Germany). Energy Int; 16: No. 
3, 27-28(Mar 1979). 

The commissioning of the Tehran/Rey gas turbine power 
station has constituted a milestone in the construction of the Iranian 
grid system. Although it is designed for both base-load and peaking 
duty, the flexibility of the units permits variation or extension of 
operation so that the whole station could be moved and re-erected 
within a few weeks. Extensive standardization of all component 
parts permits quantity production and rapid delivery. 


33780 Management of large conventional thermal power stations 
during the running-in period. Dubslaff, E. (Kraftwerk Boxberg, E 
Ger). Energietechnik; 28: No. 7, 244-253(Jul 1978). (In German). 

The management of the 2520-MW Boxberg steam power 
plant built in accordance of a 1964 agreement between the USSR 
and the GDR is described. The specific aspects of management 
during the running-in phase are emphasized. The experience shows 
that it is not possible to limit the effect on stable operation to a single 
evaluation criterion. Only a complex solution of all tasks makes it 
possible to put the plant into operation under stable conditions. 


33781 Requirements for maneuverability of power plant units 
from the point of view of a power and heat energy-generation system. 
Munser, H.; Sauer, A.; Weiss, W.; Klimmer, H. (Technical Univ., 
Dresden, E Ger). Energietechnik; 28: No. 6, 201-206(Jun 1978). (In 
German). 

An analysis of the loading curve of electric energy systems 
shows that the requirements for power plant maneuverability are 
increasing. In the electric power system of the GDR, pumped- 
storage plants play a considerable part in coping with the regulation 
—— Of icular importance is the maneuverability of 

MW raw-lignite-fired units and the suitable use of thermal 
power plants. ¢ preconditions for the maneuverability of the 
— the possibilities for influencing it, and the strategic tasks are 

iscussed. 


33782 Some results regarding the meeting of peak- and medium- 
load requirements in thermal power stations. Batow, S.; Schuschulow, 
K. (Hochsch fuer Maschinenbau und Elektrotech Lehrstuhl fuer 
Waerme- und Kernenerg, Sofia, Bulg). Energietechnik; 28: No. 6, 
225-229(Jun 1978). (In German). 
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A comparison between technical and economic efficiency for 
different types of peak and medium-load power plants is carried out. 
These investigations show that some newly developed concepts for 
heat-and-power plants are quite competitive with the classical possi- 
bilities with respect to the coverage of the medium and peak loads. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 32410, 33660, 33736, 33991, 
34017, 34018, 34029, 34036 


33783 (STU—77-6457) Possibilities of energy conservation re- 
search in the pulp and paper field. Jullander, I. (Styrelsen foer 
Teknisk Utveckling, Stockholm (Sweden)). Sep 1978. 95p. (In Swed- 
ish). Dep. NTIS (US Sales Only), PC AOS5/MF AO1. 

The possibilities of a multinational project on energy conser- 
vation researches in the pulp and paper field have been investigated. 
Personal visits were made to nine countries. As a result of these 
meetings, proposals were made which comprise ideas as to what 
character of problems are best suited for an attack by multinational 
research projects. The proposals are presented in this report. 


33784 (STU-U—69-1978) Energy consumption in food produc- 
tion. Olsson, P. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). 1978. 46p. (In Swedish). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

This estimate shows that 10 to 20% of the total energy 
consumption in Sweden is assigned to the production and distribu- 
tion of food. Thus, further research and development aiming at a 
decrease of the energy consumption in these areas are important. 


33785 Charbonnages de France in financial year 1977. Jamme, 
H.P. Glueckauf; 114: No. 19, 869-872(Oct 1978). (In German). 

Figures and tables give information on the primary energy 
consumption in France, the coal and coke consumption of iron and 
steel industry and power industry, the bituminous coal imports to 
France, the yield of bituminous coal and brown coal, the sales of 
coal to domestic consumer groups and, finally, the balance of 
Charbonnages de France. 


33786 India's energy consumption: composition and trends. 
Desai, A.V. (Univ of Sussex, Engl). Energy Policy; 6: No. 3, 217- 
230(Sep 1978). 

Early studies of Indian energy consumption have largely been 
confined to commercial fuels, yet it is claimed that the higher 
proportion of energy consumed is non-commercial. Recent studies 
have looked more closely at non-commercial energy, and at the 
contribution of human and animal energy. This article examines and 
aggregates all forms of energy consumed--non-commercial and ani- 
mate, as well as commercial fuels. The problems encountered with 
levels of aggregation are discussed, and the limitations of the con- 
ventions used are pointed out. A striking feature of the aggregated 
energy consumption statistics is the strong effect of the level of 
— on the relative contribution of different energy forms. 46 
refs. 


33787 Growth: a relation is decoupled. Bild Wiss.; 15: No. 5, 136- 
151(May 1978). (In German). 

It cannot be overlooked any longer. Also in the energy 
sector, a different way of thinking has begun: slowly and against 
various resistances, but with new and original starting points. The 
discussion was opened because of the continuing corrections of the 
energy programme of the Federal Government; contains so many 
various factors that conventional ways of thinking that had been 
sacred before are being questioned now. The latest example: two 
authors are of the opinion that ‘economic growth is possible without 
consuming additional energy’. After giving a survey of their thesis, a 
discussion between expert economists, politicians, and provessors 
and the two authors is reproduced. 


33788 Reflections on the energy flow chart of West Germany. 
Stoy, B. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen 
(Germany, F.R.). Abt. Anwendungstechnik). Energiewirtsch. Tages- 
Sragen; 28: No. 3, 139-143(Mar 1978). (In German). 

The efforts to establish a chart for the annual energy flow in 
West Germany are described. The first energy flow chart of this 
kind had been drawn up in 1972 for the data of 1970 in order to 
make interpretation easier than with data presented in tables. Apart 
from this, the energy flow charts of the years 1973 und 1976 are 
presented and explained by the text. 


33789 Energy use in the United States by state and region. A 
statistical compendium of 1972 consumption, prices, and expenditures. 
Hoch, I. Washington, DC; Resources for the Future, Inc. (1978). 
750p. $15.00. 
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* ces energy use by state and 
region in , 1 2. It presents information on energy consumption, 
expenditures, and prices using three systems of classification, respec- 

tively involving energy source, and sector. The peel 
source classification includes petroleum products, natural elec- 
tricity, coal, hydroelectric power, and nuclear power, the last 
three sources often combined into one category. Petroleum prod- 
ucts, in turn, are subclassified into gasoline, heating fuels, non- 
gasoline transportation fuels, and products employed in industrial 
processing, energy production, and miscellaneous uses. The 

ries in the functional classification are residential, commercial, i 

trial, transportation, electric utility use, non-electric utility energy 
production, and municipal-institutional use. The sector classification 
consists of household, business, Federal 

local government use. Quantity consum 

presented in the form of amounts of use, capita levels of use and 
various indexes and fractions of use tive to national or total 
levels. Price data appear in the form of prices for specific key 
products, average costs per unit borne by consumers for groups of 
products (equal to expenditures divided by corresponding quanti- 
ties), and price indexes, obtained by weighting state prices by U.S. 
quantity weights. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 33687, 33807 


33790 Chances for exotic solutions. Regenerable energy sources. 
Kaier, U. (Kraftanlagen A.G., Heidelberg (Germany, F.R.)). Ener- 
gie; 30: No. 7, 219-225(dul 1978). (In German). 

The article gives a survey of the energy sources available for 
utilisation. The following energy sources are discussed. Hydroen- 
ergy, geothermal heat, solar energy, bioenergy, wind energy. Apart 
from this, problems of energy storage are reported. 


33791 Recent progress and prospects for nuclear fusion energy. 
Bardwell, S.; Stevens, C.B. (Fusion Energy Found, New York, NY) NY). 
pp 104-107 of Greater Los Angeles Area energy symposium. North 
Hollywood, CA; West Period Co. (1978). 

978) From 4. energy symposium; Los Angeles, CA, USA (23 May 
1978). 

During the last 18 months the informed concensus in the 
fusion energy community has a = ——s , with the 
result that all signs point tow e possibility o' 
tion of electrical energy from nuclear fusion before the te al rte of the 
1990's. The experimental and engineering progress over the past year 
in both magnetic and laser fusion has been asto the rate at 
which development continues is now determined only by budgetary 
considerations. With sufficient funding, a commercial demonstration 
reactor could be on line by 1989-90. 


33792 Electrical power from sun and wind in Manitoba. McKee, 
J.S.C. (Univ of Manit, Winnipeg). J. Environ. Sci. Health, Part A; 
Al3: No. 8, 585-594(1978). 

The potential usefulness of solar and wind energy 
of electrical power is examined in the context of nee projected 
of the province of Manitoba. It is suggested that as Camel coms costs 
of solar, wind and nuclear power plant construction are likely to 
become comparable within the next twenty years, a real choice exists 
for the consumer, because of purely regional factors. 


SOLAR 


REFER ALSO TO CITATION(S) 32813, 32828, 32852, 32854, 
oy 32872, 32904, 32909, 32926, 32931, 32958, 32966, 32971, 
32977, 32980 


33793 (EPRI-ER—979-SY) EPRI New Energy Resources De- 
partment strategy paper. Summary report. Lotker, M. (Booz, Allen 
and Hamilton, Inc., Bethesda, MD (USA)). Jan 1979. 47p. Electric 
Power Research Inst., Palo Alto, CA. 

The heightened interest by all sectors of the energy market- 
place in the renewable or virtually inexhaustible energy sources has 


led to the formation of the New Energy Resources .) Depart- 
ment at the Electric Power Research Institute (EPRI). This Depart- 
ment serves as a focus for electric utility roreasy th efforts in the 
fusion, solar, and geothermal areas. In examining the performance 
and plans of the NER Department, it is appropriate to question our 
national need for these technologies and the appropriate role of 
EPRI and the electric utility industry in their / a. ved and 
then, assuming an EPRI role is indeed merited, to develop a specific 
strategy or set of strategy options for pursuit of each technology. 
Strategy development at EPRI requires significant effort to: deter- 
mine the appropriate EPRI and utility role at each stage of develop- 





ENERGY RESEARCH ABSTRACTS 


ment; illuminate the tradeoffs involved in connection with various 


Department vide for utility industry 
formulation fotos fad ecto ritization process. This 


Department's initial efforts at strategy formula- 

the rationale for national and utility industry involve- 

ment in NER technology and describes the procedures currently 

being used to formulate EPRI programs in each of the NER 
technologies. 


Technologien zur Nutzung der Sonnenenergie 1977-1980. 
(Technologies for the use of solar energy 1977-1980. 
a: Bonn, Germany, F.R.; BMFT (1977). 89p. (In German). 
ee programme "Technologies for the Use of Solar 

= 1977-1980’ is based on the studies published so far and forms 
gramme ‘Energy a and Energy Technol- 
opies 1977-1980’ decreed by the German F ederal inet on 23 
h 1977. The sub-programme ‘Solar Energy’ is presented here in 

a more detailed manner than in the context of the whole programme 


and in public has to be considered. 

for the use of the processes on the 

by solar radiation (e.g. wind, sea waves). 

Along with other programmes of the Federal Government (environ- 

ment pi ee a — programme) these measures serve 

the aim of the energy e, i.e. by securing the energy supply 

in the long term and ty d developing a broad spectrum of new energy 
technologies. 
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GEOTHERMAL 


REFER ALSO TO CITATION(S) 33074, 33075, 33077, 33080, 
33081, 33082, 33793 


— (BNL—50905) Methodology for modeling geothermal dis- 
trict heatingfor residential markets. Karkheck, J.; Tessmer, R.G. Jr. 

(Brookhaven National Lab., Upton, NY (USA)). Aug 1978. Contract 

EY-76-C-02-0016. 27p. Dep. S, PC A03/MF AOl. 

Methodology is presented for geothermal district heat service 
and for evaluating the economic market potential for such nonelec- 
trical utilization of the geothermal.resource. It is based upon accu- 
rate determination of the heating demand and its spatial and tempo- 
ral profile in each potential market, determination of the cost to 
a such service, and correlation of markets and resource sites. 

‘wo oe ae of the model are discussed in this report. the 
tial demand submodel and data base, which includes building 
pte boa and population distribution on a census tract or minor 
civil division grid for the nation, projects heating demand densities, 
and temporal profiles along with the building service modifications 
and costs. The service submodel and data base designs and costs a 
subtransmission and distribution network, and it evaluates operating 
losses at design conditions. 


OTHER 


REFER ALSO TO CITATION(S) 32724, 32910, 32920, 33099, 
33106, 33711 


33796 Biochemical fuel cell utilizing immobilized hydrogen-pro- 
ducing bacteria. Suzuki, S.; Karube, I. (Tokyo Inst. of Technology, 
Yokohama, —- Energy Dev. Jpn.; 1: No. 1, 33-44Jul 1978). 

lication of continuous hydrogen production, using 
immobilized ostridium butyricum for biological oxidation, to a 
biochemical fuel cell is described. Optimum conditions for hydrogen 
production were found to include a 10 percent gel preparation and 
the use of a polymer-entrapped bacteria system. Experiments were 
conducted to determine the effects of initial pH and oxygen, the 
pment peas, storage stability, and the current-time poten- 
tial of the fuel cell. Mild temperatures and atmospheric pressures and 
a neutral pH enables the use of waste water as an energy source for 
current generation. Comparison with conventional fuel cells shows a 
difference of several orders of magnitude, probably due to the 
differences in operating conditions. 20 references. 


33797 Energy recovery and conservation by recycling tae 
solid waste. Rouse, B.; Lindley, D. Auckland, New Zealand; N 
Zealand Energy Research and Development Committee (1978). 38p. 
(NZERDC— 

Currently, : 2.2 PJ/annum or 2% of the New Zealand industri- 
al energy is conserved by recycling waste glass, paper, 
metal, plastic, and rubber. If, in addition to present recycling, 70% of 
the recyclable materials could be recovered from municipal refuse, 
5.7 PJ or 5% of the industrial energy demand could be conserved 
annually. Valuable raw materials would also be recovered. Of = 
total, 2 PJ would come from recycling paper and rubber. The 
calorific value of these materials is worth approximately 7.4 P a 
annum, of which 30% or 2 PJ is recoverable as useful energy by 
incineration. In terms of energy alone there is little difference 
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between recycling paper and rubber or using them as a fuel. At the 
present time, there are limited opportunities in New Zealand to 
recycle mixed waste paper, and it has been suggested that the best 
use for this is as an energy source. However, recycling still remains 
the preferable route » the land required to produce 4° would 
eu be reduced. By using incineration or pyrolysis, 3 to 4 PJ/ 
annum, or about 1% of the total energy use, could be provided from 
organic refuse. If the inorganic fraction o the refuse were recycled as 
well, 2.6 PJ/annum of energy would be conserved. Overall, in- 
creased recycling and energy recovery could provide ap apr 
13 PJ or 4% of the total eergy consumed annually in count 
This would provide about 5 PJ/annum of usable energy in the ae 
of heat or electricity. 
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33798 (AD-A—058681) Alternative energy sources for Federal 

Aviation Administration facilities. Final report, May 1976—January 
1978. Hinkley, L.G.; Apostolakis, G.C.; Bonello, A.H. (National 
Aviation Facilities tal Center, "Atlantic City, NJ (USA)). 
Aug 1978. 121p. NTIS PC A06/MF AO1. 

A literature and industry/government search was made on 
alternative energy sources. This energy investigation effort concen- 
trated on photovoltaics, wind, fuel cells and thermoelectric/ther- 
mionic generators that would produce electrical energy and ap- 
wees easible for use at Federal Aviation Administration (FAA) 
facilities. As an aid to identify potential FAA facilities where it 

it be feasible to use an alternative energy system, two question- 
naires were devel and distributed with the intent that a further 
in-depth investigation into a few selected sites would follow. Data 
from these questionnaires were received and tabulated. As a result of 
this investigation, it was recommended that the FAA proceed to 
establish alternative energy demonstration sites in order to gain 
experience in the design, implementation, and operation of such 
a In addition it was recommended that due to the constantly 
g and fast advancing nature of energy conversion systems, 

AA should expend some level of effort in continuing the 
Sesseeow/tnaeneprreuisant search initiated under this project in 
order to remain current on the subject. Also the FAA should 
establish a centralized data collection and tabulation point for energy 
requirements/consumption/cost data on a facility basis. 


33799 Heat driven mobile refrigeration cycle analysis. Chen, L. 
(Natl Tsing-Hua Univ, Hsin-Chu, Taiwan). Energy Convers.; 18: No. 
1, 25-29(1978). 

The theory of a thermal compressor (ejector is extended to 
refrigeration applications in mobile use. A study of the proposed R- 
113 cycle was carried out showing that the engine waste heat for a 
2000 cc automobile could produce 2.34 tons cooling effect while the 
power consumption was just 0.06 HP. 4 refs. 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 32059 


33800 (FE—2524-8, pp 4-27) Characterization of coal for open- 
cycle MHD power generation systems. Diebold, F. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

The sulfur method development work has been concentrated 
on two experimental procedures. One procedure was that used to 
nan sulfur in only one chemical form with no potential X-ray 

uorescence interferents. The other procedure was the one for 
ater gear BaSO, relatively free of metals dissolved in the acid- 

mb solutions. An investigation of the automated combustion train 
technique revealed that it Tacks adequate detection limits for use in 
analyzing the Rosebud coal samples. The literature search on analyt- 
ical procedures for As and Se has been completed. A cold vapor 
atomic absorption (AA) technique has been selected, the appropriate 
apparatus has been oumtiadek and testing has started. The excita- 
tion parameters have been selected for the lowest detection and best 
precision for analyzing the acid-bomb coal solutions via the photo- 
graphic emission y age a os The analytical expression describing 
the response of recording console of the Applied Research 
Laboratory direct-reading spectrometer has been generated, and 
further work is planned to establish the excitation parameters. Ar- 
rangements to obtain tripple samples of the Rosebud coal seam and 
to compare analytical data have been made with two mining ccompa- 
nies in eastern Montana. In addition, an air-drying cabinet is being 
constructed for use in experimentally investigating the effects of 
temperture and relative humidity of the air-drying environment upon 
subsequent analytical data. 
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33801 (FE—2524-8, pp 163-186) Environmental analysis of trace 
elements and submicron particles from MHD test facilities. Egan, N.; 
Moody, B.; Runnion, K.; Huddleston, G.; Jones, B.; Penttila, M.;. 
1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Major milestones for this quarter are on schedule. Samples 
collected from TRW and the University of Tennessee Space Insti- 
tute (UTSI), along with previously collected samples from the 
Pittsburgh Energy Research Center (PERC), presently are being 
analyzed by the Environmental Trace Substances Research Center 
(ETSRC) and Montana State University. Initial particle sizing mea- 
surements show a predominance of particulate in the one micron or 
less range. Chemical equilibrium, combustor, and channel programs 
have been incorporated into the computer, and further refinements 
are being made. Preliminary results from the Component Develop- 
ment and Integration Facility (CDIF) computer quench model indi- 
cate that virtually no NO/sub x/ decomposition occurs in single- 
stage quenching and the NO/sub x/ levels remain high. Multiple- 
stage quenching does result in significant NO/sub x/ decomposition 
(30 to 50 percent reduction). 


33802 (FE—3087-2, pp 26-45) Characterization of coal for open- 
cycle MHD Power Generation System. Diebold, F. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

The sulfur method development work has proceeded along 
two lines of research. An investigation of sulfur loss during the O2- 
bomb and the acid-digestion bomb sample preparation techniques 
revealed this loss is due to the occasional inefficient oxidation of the 
coal sample. In X-ray fluorescence sulfur techniques, efforts were 
concentrated on the use of acid-bomb solutions, the removal of 
interferents, and the concentration of sulfur. The emission spectro- 
graphic work has been directed toward increasing the speed of 
analysis for the major and selected minor metals in the coal. This has 
involved establishing a rapid method using the old direct-reading 
spectrometer and the explanation of the applicability of a plasma 
source direct-reading spectrometer to the even more rapid analysis 
of a larger number of metals. This latter effort has resulted in the 
selection of the plasma source-emission direct-reading emission spec- 
trographic system produced by Instruments S.A., Incorporated. An 
investigation directed toward establishing a more efficient laboratory 
sample preparation technique was renewed. The initial efforts have 
been concentrated on delineating the organic affinity of various 
metals, thereby determining their potential volatility during sample 
digestion. A new direction has been initiated in defining time vari- 
ations in coal properties (as the coal is being fed into a conventional 
coal-fired burner) amd the investigation of instrumentation adaptable 
for real-time analysis. The applicability of these studies to MHD 
coal-fired power generation system is still a matter of some concern 
and will be discussed at greater length during the technical review 
committee meeting to be held 26 July 1978. 


33803 (FE—3087-2, pp 186-202) Environmental analysis of trace 
elements and submicron particles from MHD test facilities. Egan, N.; 
a B.; Runnion, K.; Huddleston, G.; Jones, B.; Penttila, M. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

The sampling, analysis, and computer modeling of trace ele- 
ments and submicron particle emissions from existing MHD facilities 
will allow the characterization of these emissions to be made and 
will help identify possible control methods. Samples previously were 
obtained from the University of Tennessee Space Institute (UTS] 
and TRW, Incorporated. Other facilities were contacted for sam- 
pling dates and a preliminary sampling plan was written for the 
Component Development and Integration Facility (CDIF). Samples 
from UTSI, TRW, and the Pittsburgh Energy Research Center 
(PERC) were analyzed for bulk and surface trace element content. 
Trace and major element partitioning and enrichment phenomena 
were identified in the samples. A computer model was written for 
the CDIF quench system, and the chemical equilibrium model was 
run with data supplied from three sources. Comparisons showed 
good results, providing a baseline for futue comparisons. 


33804 (TID—28969) CDIF socioeconomic analysis, Butte-Silver 
Bow baseline data. (Montana Energy and MHD Research and De- 
velopment Inst., Inc., Butte (USA)). 15 Jul 1978. Contract EF-77-C- 
01-2524. Saag Dep. NTIS, PC A05/MF AO1. 

The Component Development and Integration Facility 
(CDIF), a 50 MW/sub t/ coal-fired, open-cycle MHD facility, 
currently is under construction in the Industrial Park at Butte, 
Montana. In assessing the environmental impacts of the CDIF, it is 
necessary to analyze the social and economic impact on the commu- 
nity of Butte. It is the objective to identify, monitor, and appraise the 
socioeconomic conditions of a community affected by a large-scale 
application of high technology. This project includes ‘the evaluation 
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of the socioeconomic impact during three phases of project evolu- 
tion: pre-construction, construction, and post-construction operation. 


33805 Open-cycle magnetohydrodynamic electrical power og act 
tion. Petrick, M.; Shumyatskii, B.Ya. (eds.). Contract W-31-109- 
ENG-38. Argonne, IL; Argonne National Laboratory (1978). 726p. 
(TID—28693). NTIS, PC A99/MF AO1. 

A joint U.S.A./U.S.S.R. publication. 

A critical overview of the status of MHD is 
presented. The latest developments in the fields of ce 
neering that contribute most significantly to the development of 
MHD power plants are reviewed. Analyses of the technical—eco- 
nomic aspects of the technology are included. abstracts 
were prepared for the 14 chapters included. (WHK) 


33806 Introduction. Petrick, M.; Shumyatskii, B.Ya. pp 1- os of 
Open-cycle magnetohydrodynamic electrical power generation. Pe- 
trick, M.; Shumyatskii, B. Ya. (eds.). Argonne, IL; Argonne National 
Laboratory (1978). 

Topics include a historical perspective, motivation to develop 
open-cycle MHD systems, recent advances in MHD, and programs 
for the development of open-cycle MHD in the United States and 
the Soviet Union. 45 references. (WHK) 


33807 Technical and economic aspects of open-cycle MHD power 
plants. Petrick, M.; Shumyatskii, B.Ya.; Koryagina, G.M. pp 88-126 
of Open-cycle magnetohydrodynamic "el power generation. 
Petrick, M.; Shumyatskii, B.Ya. (eds.). Argonne, i Argonne Na- 
tional Laboratory (1978). 

Technical-economic system studies have identified the tech- 
nological, operational, and cost parameters necessary for MHD 
central station application. Among them are required hours of oper- 
ation; air preheat temperature; oxygen ome 3 of oxidizer; ioniz- 
ing seed concentration, injection, recovery, mag- 
netic field; electrical load coefficient; working final velocity in the 
generator; initial pressure of combustion products; cycle and system 
configuration, and cost and type of fuel utilized. The required 
performance levels and the sensitivity of overall system performance 
to variation of these parameters are delineated. The — per- 
formance ranges of open-cycle MHD are compared with other 
advanced power concepts. 61 references. (WHK) 


33808 MHD generators. Louis, J.F.; Kovbasyuk, V.I. pp 157- 
228 of Open-cycle magnetohy drodynamic electrical power genera- 
tion. Petrick, M.; Shumyatskii, B.Ya. (eds.). Argonne, IL; Argonne 
National Laboratory (1978). 

The basic design and operation and status of the technology 
of MHD generators are reviewed. Topics include types of 
ators and operating characteristics, fluid mechanics and ef- 
fects in generators, theoretical methods of MHD ~~~ 1 flow 
analysis, electrode modules, MHD channel construction, and instru- 
mentation and control of MHD generators. Tables are included that 
summarize the data obtained in the most significant generator experi- 
ments carried out in the United States and the Soviet Union. 131 
references. (WHK) 


gg Engineering aspects of magnetohydrodynamics. Bienstock, 
D. (ed.). University, MS; Universite of ry of Misispp 97D (1977). Ene 

(CONF- 770530—). Univ. of Mississippi, Dept. of 
neering, University $20.00. 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Separate abstracts were prepared for 51 of the 54 pha one 
included. Three papers were previously included in the 
and can be found in the report number index under CONF-770530. 
(WHK) 


33810 Engineering aspects of magnetohydrodynamics, Zauderer, 
B. (ed.). University, MS; Univ. of Mississippi (1976). 434p. (CONF- 
760556—). Univ. of Mississppi, Dept. of Mechanical Engineering, 
University $20.00. 


From 15. symposium on the “Geach aspects 
magnetohydrodynamics; Philadelphia, PA, USA (24 May O70) 

Separate abstracts were prepared for the 58 papers presented. 
(WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 33833, 33839, 33840, 35451 


33811 (FE—2524-8) MHD power generation: research, develop- 
ment and engineering. Quarterly progress report, January—March 
1978. (Montana Energy and MHD ptoaenth and Development Inst., 
Inc., Butte (USA)). 1978. Contract EF-77-C-01-2524. 261p. Dep. 
NTIS, PC Al2/MF AOI. 


Separate abstracts were prepared for the 15 sections present- 
ed. (WHK) 
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33812 (FE—2524-8, pp 104-120) Cycle analysis and control. 
Pierre, D.A.; Rudberg, D.A. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Combined-cycle MHD-steam power systems are being mod- 
eled by digital computer simulations. Methods to provide efficient 
control of such systems are being investigated by using the simula- 
tions to ensure stable modes of response and to obtain coordinated 
control of many interdependent sub systems. Three papers prepared 
during the six-month contract nee and are described. Appropriate 
—— models are being developed. Using a detailed two-stage 
combustor model, sensitivities of selected output variables were 
calculated as a function of variations in combustor geometry and 
operating conditions. First-principle dynamic models of plant com- 
ponents are being em in the latest simulation. 


33813 (FE—2524-8, pp 122-137) Socioeconomic impact study of 
the MHD CDIF project in Butte, Montana. Pelletier, T.H. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Phase II of the socioeconomic impact study of the MHD 
CDIF project coincides with the construction of the CDIF (Compo- 
nent Development and Integration Facility). It is important to moni- 
tor and assess the direct indirect impacts of the CDIF construc- 
tion upon the community of Butte—Silver Bow, Montana. Detailed 
information about Butte’s economic conditions is being gathered and 
analyzed in order to revise the economic profile. The construction 
worker profile has been administered for the first of three times in 
1978 to account for the maximum and minimum labor force. The 
profile was designed to describe and analyze the characteristics of 
the construction workers. The development of a community survey, 
which will be administered during the summer of 1978, is being 
researched and organized. This survey will determine the attitudes 
and social acceptability of the citizens of the community toward 
MHD developments in the area. 


33814 (FE—2524-8, pp 138-153) CDIF environmental monitor- 
ing—Air quality/meteorology. Kukay, E.; Garrett, V.; Huddleston, 
G. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

The CDIF environmental monitoring and air quality/meteo- 
rology task involves monitoring and evaluating air quality, meteoro- 
logical, and climatological data through a total ambient environmen- 

surveillance program. The accrued information will be used to 
document and compare pre-operational and operational environmen- 
tal parameters. A reference manual of data collected during 1977 at 
the permanent meteorological station has been completed, and an- 
other manual of infrared and real color photographs taken near the 
CDIF site is being completed. Methods are being developed to 
enable the prediction of poor air quality incidents and ground level 
= concentrations. Weather ma — by the National 
eather Service, teletype data from the Service A Weather Infor- 
mation Network, and the Environmental Protection Agency Valley 
Model are being examined for this p . Operation of the perma- 
nent and satellite meteorological stations has been continued. Six 
rover sites have been identified and leasing inquiries initiated. Two 
mobile units and instrumentation have been ordered. A sulfur diox- 
ide analyzer was installed and is operating at the permanent meteoro- 
logical station. 


33815 (FE—3087-2) MHD power generation: research, develop- 
ment and engineering. Quarterly progress report, April—June 1978. 
(Montana Energy and MHD Research and Development Inst., Inc., 
Butte (USA)). 1978. Contract ET-78-C-01-3087. 209p. Dep. NTIS, 
PC A10/MF AOl1. 

This progress report is divided into 13 sections, and a separate 
abstract was prepared for each section. (WHK) 


33816 (FE—3087-2, pp 154-165) Cycle analysis and control. 
Pierre, D.A.; Rudberg, D.A. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

Combined-cycle MHD-steam power systems are being mod- 
eled by digital computer simulations. Methods to provide efficient 
control of such systems are being investigated by using the simula- 
tions to ensure stable modes of response and to obtain coordinated 
control of many interdependent subsystems. Methods for forming 
dynamic component models are being developed, as is a multi-input, 
multi-output model of the combustor. First-principle dynamic 
models of plant components are being embedded in the latest simula- 
tion. 


33817 Magnetohydrodynamic power systems. Dardai, P.; Meckl, 


F.; Papp, J.; Varga, E. (to Banyaszati Kutato Intezet). US Patent 
4,134,034. 9 Jan 1979. Filed date 9 Mar 1977. 6p. 

In combustion fired magnetohydrodynamic power systems 
conventional fuels such as coal, oil, natural gas and the like are first 
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completely burned, and then shock waves are generated in the 
combustion products by means of small amounts of explosives which 
are preferably initiated by pulsed lasers. Thus, highly ionized parti- 
cles of great flow velocities are obtained which are supplied into a 
usual MHD generator to induce a ripple current in a load circuit at 
high efficiency. 


33818 Stationary regimes of open cycle MHD power units. A 
mathematical model. Cserveny, I.I.; Dogaru, I.T.; Katona, L.J. Rev. 
i Sci. Tech., Ser. Electrotech. Energ.; 23: No. 2, 285-299(Apr 
1978). 

A coherent mathematical model of the main nonconventional 
subassemblies of open cycle MHD power units is presented. The 
model proposed for the MHD power unit can be easily split into 
models for the individual equipments. Real fluid properties are 
considered, including thermodynamical and transport properties of 

lasma taking into account the real variation of composition as 
ieustien of static pressure and temperature. All possible stationary 
flow regimes are considered, including smooth transition from super- 
sonic to subsonic flow velocities inside the conversion channel, or 
shock wave. 


33819 MHD power plant characteristics. Amend, W.E.; Moro- 
zov, G.N. pp 16-48 of -cycle magnetohydrodynamic electrical 
wer generation. Petrick, M.; Shumyatskii, B.Ya. (eds.). Argonne, 
iL; Argonne National Laboratory (1978). 
The general features of an MHD power plant are described, 
and the different thermal cycles are reviewed. (WHK) 


33820 Layout and design characteristics of MHD power stations. 
Hals, F.A.; Morozov, G.N. pp 49-87 of Open-cycle 
magnetohydrodynamic electrical power generation. Petrick, M.; 
Shumyatskii, B.Ya. (eds.). Argonne, IL; Argonne National Labora- 
tory (1978). 

The basic design characteristics and plant layout for a first- 
pe gas- or oil-fired MHD power station and for a coal-fired 

HD power station are described. (WHK) 


33821 Protection of the biosphere. Bienstock, D.; Maslennikov, 
V.M. pp 127-156 of Open-cycle magnetohydrodynamic electrical 

wer generation. Petrick, M.; Shumyatskii, B. Ya. (eds.). Argonne, 
L; Argonne National Laboratory (1978). 

MHD power stations have the potential for substantially 
Sees ee emissions and meeting environmental clean air 
and the pollution standards. The control of sulfur oxide and 
nitrogen oxide emissions in MHD power plants is discussed in detail. 
Also, iculate emissions and thermal pollution are discussed. 
(WHK 


33822 Design, construction, and testing of a compact, lightweight 
combustion driven MHD generator channel and diffuser. Sonju, O.K. 
(Maxwell Labs., Inc., Woburn, MA); Meader, D.E.; Swallom, D.W.; 
Heskey, G.T.; Copper, R.F.; Holt, J.F.; Rabe, D.C. pp 1.6.38-1.6.42 
of Engineering aspects of magnetohydrodynamics. Bienstock, D. 
(ed.). University, MS; University of Mississippi (1977). 

From 16. ee aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The design, construction, and testing of a compact, 
lightweight combustion driven MHD generator channel and diffuser 
are described. The main purpose of this work is to investigate a 
novel channel design concept using a diagonal wall electrode con- 
figuration and a glass-fiber wound composite outer wall structure. A 
200 kW MHD aunad has been designed and built and is currently 
being tested. A lightweight diffuser using a thin-walled copper sheet 
design was also constructed during this program. The results of the 
development program reported are part of an overall advancement 
of the state-of-the-art of compact, lightweight high performance 
MHD channels and diffusers for transportable burst power MHD 
generator systems. 


33823 Determination of the non-equilibrium MHD generator op- 
timal parameters in a thermonuclear power station with Tokamak type 
reactor. Malikov, M.M.; Lukash, V.E.; Nurgaliev, R.M.; Polikovsky, 
M.V.; Satanovsky, V.R.; Shevchenko, A.L. (Inst. of High Tempera- 
tures, Moscow). pp II.5.31-II.5.34 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Increasing the energy conversion thermodynamic efficiency 
is one of the concepts of decreasing the capital costs for creating a 
commercial fusion power plant. Revealed possibility of achieving 
the working fluid temperture up to 2100°K made the MHD method 
of energy conversion a highly effective one. However, it is obvious 
that with this temperature level the effective MHD generator per- 
formance can be obtained only using non-equilibrium plasma ioniza- 
tion. It was assumed that such plasma will represent an ionization 
turbulent behavior. The flow in MHD channel was treated by means 
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of one-dimensional analysis considering also boundary layer separa- 
tion criteria. Thermal schematic parameter optimiztion was conduct- 
ed by means of the steepest descent method as well as that of 
conjugate directions with respect to maximum efficiency values. 
Results obtained revealed that the values of optimal cycle efficiency 
changed from 52% to 55% and these values showed only slight 
dependence on effective Hall parameter variation in the (0.5 + 1.5) 
range. 


33824 Dynamic modeling and control of magnetohydrodynamic/ 
steam electrical power generting plants. Aspnes, J.D. (Univ. of New 
Hampshire, Durham); Pierre, D.A. pp X.1.1-X.1.7 of Engineering 
aspects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, ~ USA (16 May 1977). 

d ic power-flow simulation of an _ overall 

PO (MHD)/steam electrical power generating 
plant is developed. Several control configurations are applied to the 
system, and their effects on system dynamic response are presented. 
The overall combined-cycle system model utilizes an input—output 
characterization of the combustor/nozzle/channel/diffuser. This 
characterization is developed from polynomial a —- of 
data resulting from the solutions of energy balance, state, and 
continuity equations for the combustor and the quasi one-dimension- 
al MHD equations for the nozzle, channel, and diffuser. The boiler 
and turbine valve model has turbine valve area and power available 
to generate steam as inputs, and throttle pressure, power to the 
turbines, and boiler and stack losses as outputs. Regenerative air 
preheater cycling is also modeled, and the effect of cycling on plant 
output is given. 


33825 MHD systems with low cooling requirements. Annen, 
K.D.; Eustis, R.H. (Stanford Univ., CA). pp X.4.24-X.4.28 of Engi- 
neering aspects of magnetohydrodynamics. Bienstock, D. (ed.). Uni- 
versity, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

MHD system using an air or gas turbine as an intermediate 
cycle with a small vapor-bottoming cycle are investigated. Both 
Illinois No. 6 and Montana Rosebud coals, dried to 2% moisture, are 
used in the study. Thermal efficiencies of greater than 50% were 
obtained for the systems. Cooling water requirements were obtained 
which are 30% of those of a conventional steam plant and 60% of 
those of an MHD-steam plant. The effects of coal type, system 
configuration, and combustion air preheat temperature on the system 
performance are discussed. 


33826 Status of the reference dual-cycle MHD—steam power 

plant. Jackson, W.D. oe Research and Development Adminis- 

tration, Washington, DC); Lawit, R.L.; Stoudt, R.A.; Klett, M.G.; 

Cutting, J.C.; Maxwell, C.D. pp X.6.37-X.6.44 of Engineering as- 
ts of magnetohy: drodynamics. Bienstock, D. (ed.). University, 
S; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The concepts and goals of a dual cycle commercial size MHD 
topping-steam bottoming power plant have been translated into a 
reference design within the limits of present or reasonably projected 
technology. Trade-offs involving the chosen design characteristics 
and major parametric evaluations have been performed to select the 
reference system configuration. This paper defines the system to 
data, the basis for selection of the subsystems, the viable alternatives 
and the ped plant economics. Many of the factors governing 
choice of equipment or techniques are not conclusive because of 
uncertainties which presently exist in design and construction. A 
parametric analysis of the reference system design was made based 
upon predicted operating characteristics of the staged coal combus- 
tor, the MHD generator-diffuser and the directly-fired air heaters. 
Equipment has been selected to provide the best compromise be- 
tween economic and technical aspects. 


33827 Open-cycle coal burning MHD power plants for commer- 
cial service. Cutting, J.C. (STD Research Corp., Arcadia, CA); 
Schnorr, R.F.; Lawit, R.L.; Headman, B.; Zygielbaum, P.S. pp 
X.7.45-X.7.49 of Engineering aspects of magnetohydrodynamics. 
Bienstock, D. University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The acceptance of open-cycle MHD by the electric utility 
industry of this country as a viable method of power generation 
from coal depends on timely recognition and solution of many 
critical problems involving materials and hardware, as well as sys- 
tems design. The Electric Power Research Institute has initiated an 
effort to cialiane these problems and, through the study of several 
different plant design configurations, determine the commercial via- 
bility of such combined cycle MHD-steam plants in the time period 
up to the year 2020 is described, and some of the results obtained to 
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date are presented. As the national development program for open- 
cycle MHD a —— the integrated system tests planned for the 
—, = myer pe Sb inpetest © Cee eee 
early applications configurations of open-cycle MHD systems to 
guide in the selection of plant designs for commercial demonstration 
of the technology. The study of these and associated 
design problems is being carried out in the fo steps: (1) Initial 
plant definition and pears maps (2) Concep' and analy- 
sis; (3) System c and definition; (4) System and subsys- 
tem R and D requirements; oad (5) Subsystem — and perform- 
ance requirements. A total of seven MHD lants was defined 
A EPRI. Of these, four systems were seed STD Research 
— and three systems by Westinghouse The 
ts of these analyses are to be used in an operational analysis of 
pe cam power systems to determine the potential penetration of 
aa power systems into the electric utility power generation 
market. 


power cycles. Gannon, R.E.; Ubhayakar, S.K.; v ont 
Jr.; Stickler, a ies "A. a iy Everett Research 
Everett, MA). pp 2.1- 7 oO Eaves specie 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 
From 15. symposium on the 
magnetohydrodynamics; Philadelphia, PA, fsa may May 1976). 
The utilization of a portion of the energy ra oe 
generator exhaust to gasify coal and thus produce an ashless fuel 
recycle to the combustor is investigated both —, 
experimentally. Using an entrained bed and an oil 
burner to simulate the MHD exhaust it is 
of 60% of the coal can be gasified in 70 milliseconds. The analyecal 
model developed describes the og ore reaction projects that 
parameters such as initial MHD perature, particle size, resi- 
dence time, and coal loading ce the volatile yield. 
which define each of these 2 oem Ao are described and the role of 
each parameter and its effect on the volatile yield is a. 
Incorporation of chemical 2 gemnenen to produce enough clean 
fuel for separately fired high temperature air preheaters is also 
explored. Its features are primarily it eliminates the slag corro- 
sion problem for the refractory preheaters and secondly, that the 
heat energy of the MHD exhaust gases used in the gasificati 
process appears in the fuel gas so that the exhaust energy is used in 
preheating the air as in the case of directly fired units. Thus it is 
suggested that the amount of coal to be for separate firing of 
the preheaters is minimized and that the overall power cycle effi- 
ciency is improved. 


33829 Results and progress on the NASA Lewis H2-O. MHD 
program. Smith J.M. (NASA Lewis Research Center, 
OH). pp  IX.2.1-IX.2.6 of _ Engineering ~_s 
magnetohydrodynamics. Zauderer, B. (ed.). University, S Us, 
of Mississippi (1976). 
From 15. symposium on aspects of 
magnetohydrodynamics; Philadelphia. PA, Osa (24 May 1976). 
Of prime interest to the NASA Lewis H2-O. MHD 

is the development of lightweight, multi-megawatt power 
. plies. The major difficulty in their development is their small size 

ich makes surface losses (thermal and Se da oe 
fraction of the power generated. To overcome these 
generators must be operated at high Mach numbers and a high a 
netic field. Therefore, the initial experimental 
toward evaluating the performance of fen. 
voltage, i.e., high Mach number (2), and 
Tesla). Two facilities are being used in the 
experimental program. The — facili 
generation facility. The main feature of this facility is a liquid neon- 
cooled cryomagnet capable of a 7 Tesla peak field. At present, 
construction of this facility has been completed and systems check- 
out is in progress. The second facility is a rocket test for 
testing MHD hardware and a diagnostic tests on the 
metal seeded combustion plasma and MHD duct. This facility has no 
magnet and, therefore, di measurements are made with 


diagnostic 
applied electric fields. Shown are the injector-combustion chamber- 


nozzle and a prototype MHD Hall ee At present, over 1000 
test runs for times rangin ging f from a few seconds to 20 seconds have 
been performed in this facility. These tests were performed to 
develop interelectrode insulating materials, to measure heat losses, 
and to measure the fluid dynamic and electrical properties of MHD 
ducts and the cesium seeded H2-O2 working fluid. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 33807, 33822, 33829, 33910, 33940 


33830 (CONF-781055—1) Electromagnetic interactions between 
the U-25 superconducting magnet and the U-25 B MHD flow train. 
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Smith, R.P.; Niemann, R.C.; Kraimer, M.R.; Zinneman, T.E. (Ar- 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
p. Dep. NTIS, PC A02/MF AO1. 
From Superconducting MHD magnet design conference; 
Cambridge, MA, USA (17 Oct 1978). 
Fluctuating voltage signals on the potential taps of the Ar- 
~- National Laboratory (ANL) 5.0 Tesla MHD Superconducting 
ipole ee have been observed during MHD power generation 
at the U-25 B Facility at the High Temperature Institute (IVAN), 
Moscow, U.S.S.R. The voltage fluctuations are analyzed with spe- 
cial emphasis on magnet stability. Various other thermodynamic and 
electrical parameters of the U-25 B flow train have been recorded 
and statistical correlations between these signals and the signals 
observed at the magnet terminals are described. 


33831 Ionizing seed. Bergman, P.D.; Mostinsky, I.L. pp 495-533 
of Open-cycle magnetohydrodynamic electrical power generation. 
Petrick, M.; Shumyatskii, B.Ya. Argonne, IL; Argonne National 
Laboratory (1978). 

Experience and efforts in the field of seed handling, utiliza- 
tion, and reprocessing in both the United States and the Soviet 
Union are described. Operating experience in the U-02 and U-25 
pilot plants, fired with natural gas, is delineated, and U.S. informa- 
tion on seeding in a coal-fired environment is presented. Major 
advantages and drawbacks associated with the injection of seed in 
solution and as a dry powder are discussed. Information on world 
seed resources and seed economics is also included. 46 references. 


(WHK) 


33832 Experiment on MHD generator with a large scale super- 
conducting magnet (ETL Mark V). Kusaka, Y.; Masuda, T.; Ikeda, S.; 
Honda, T. (Electrotechnical Lab., Tokyo, Japan). pp 1.1.1-1.1.10 of 
Engineering aspects of magnetohydrodynamics. Bienstock, D. (ed.). 
University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

In the first phase of Japan’s MHD Project, the last generating 

experiment was carried out with the ETL Mark V MHD generator, 
combined with a superconducting magnet, in December 1975. The 
experimental conditions were as follows; (1) The generating channel 
was a cold wall type with Faraday type segmented electrode. (2) 
The electrode materials were Cu—W alloy and stainless steel (AISI 
304) for cathode and anode respectively. (3) Mass flow rate, seed 
fraction, stoichimetric factor, and magnetic field strength at the 
center was 1.5—3.0 kg/sec, 1% by weight, 1.0 and 42 kG respective- 
ly. As the results, the maximum output power was 482 kW, Hall 
induced voltage was 2525 V and the short circuit current was 2820 
A at the rated mass flow of 3.0 kg/sec. The total operational time 
was three hours and eighteen minutes, but it was 59 minutes at the 
rated massflow. All of the measuring system operated successfully 
and many informations concerning to the electrical, thermal and 
gasdynamical parameters were obtained, and also the generating 
channel endured satisfactorily through this experiment. Therefore, 
the original objectives of the Mark V MHD generator’s construction 
were attained. The results of this experiment are described. 
33833 Mark VI MHD generator studies. Solbes, A.; Petty, S.; 
Sadovnik, I.; Kessler, R. (Avco Everett Research Lab., Inc., Ever- 
ett, MA). pp 1.2.11-12.18 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The results of MHD generator studies are presented. These 
include channel modeling and performance, non-rectangular (V- 
wall) cross-sections and channel loading and fualts. An analytical 
model aimed at predicting the overall performance of channels is 
presented. The results of theoretical calculations are compared with 
experimental measurements. These include electrical conductivity 
measurements, pressure distribution, current and voltage distribution 
and overall performance. The salient construction features of a V- 
wall channel are described. Preliminary performance characteristics 
are presented. Also presented are the results of loading experiments 
which include diagonal and Faraday loading, non-uniform local 
loading and fault simulation studies. 


33834 Disk geometry applied to open cycle MHD power genera- 
tion: experiments and theoretical considerations. Klepeis, J.; Hruby, 
V. (Avco Everett Research Lab., Inc., Everett, MA). pp 1.5.31- 
1.5.37 of Engineering aspects of magnetohydrodynamics. Bienstock, 
D. (ed.). University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

In a new series of radial flow disk experiments, results have 
been achieved that are encouraging for the disk channel concept. 
Under plasma conditions that closely simulate that of a coal-fired 
baseload disk, a maximum output power of 8.33 megawatts was 
generated, at 4 and 4.5 Tesla, corresponding to an enthalpy extrac- 
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tion of 7% at an isentropic efficiency = 50% and an electrical 
efficiency = 55%. Nominal flow conditions were a mass flow of 30 
kg/sec. at a stagnation pressure of 4 atmospheres and a stagnation 
temperature of 3000°K. Thermal power was approximately 120 

. The working fluid was an alkali seeded mixture of nitrogen, 
carbon dioxide and hydrogen which when shock heated in the 
experiment yields chemical species identical to those produced when 
coal is burned with air. The power density of 75 MW per m° is equal 
to that of a typical baseload disk while the rate (dH/dx) of enthalpy 
extraction achieved, 17.5% per meter, is approximately twice that of 
a baseload design with high air preheat. A modified seeding tech- 
nique was employed to provide high mole fractions of cesium (up to 
1%) commensurate with the large size of the experiment. Addition- 
ally, channel plasma uniformity was improved at high seed fraction 
by improving the uniformity of the seeding. The subject of plasma 
uniformity is of particular importance for the disk since the geome- 
try, either with pure radial flow or with swirl flow, is a Hall-effect 
device. The effect of nonuniformities on disk performance is dis- 
cussed both as a _—— topic and in the context of the experiments. 
An analytical performance comparison, in the presence of nonunifor- 
mities, of radial flow versus swirl flow disks is also presented. 


33835 Results of closed cycle MHD power generation tests with 
a helium—cesium working fluid. Sovie, R.J. (NASA Lewis Research 
Center, Cleveland, OH). pp II.1.1-II.1.6 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. ene aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The cross-sectional dimensions of the MHD channel in the 
NASA Lewis closed loop facility have been reduced to 3.8 x 11.4 
cm. Tests were run in this channel using a helium—cesium working 
fluid at stagnation pressures of 1.6 x 10° N/M2, stagnation tempera- 
tures of 2000 to 2060°K and an entrance Mach number of 0.36. In 
these tests Faraday open circuit voltages of 200 V were measured 
which correspond to a Faraday field of 1750 V/M. Power genera- 
tion tests were run for different groups of electrode configurations 
and chennel lengths. Hall fields up to 1450 V/M were generated. 
Power extraction per electrode of 183 W and power densities of 1.7 
MW/M§S have been obtained. A total power output of 2 kW was 
generated for tests with 14 electrodes. The power densities obtained 
in this channel represent a factor of 3 improvement over those 
reported for the M = 0.2 channel at the last EAM Symposium. 


33836 Molecular gas performance of a disk generator with swirl. 
Loubsky, W.J.; Lytle, J.K.; Teare, J.D.; Louis, J.F. (Massachusetts 
Inst. of Tech., Cambridge). pp II.2.7-II.2.13 of Engineering aspects 
of magnetohydrodynamics. Bienstock, D. (ed.). University, MS; 
University of Mississippi (1977). 

From 16. ——— aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Initial molecular gas performance results in a disk generator 
with inlet swirl are presented. Plasma properties are analyzed and 
compared with a chemical kinetics model of the channel flow for 
test conditions: To = 3400°K, Po = 6.6 atm at B = 3.0 Tesla for a 
mixture of 80% N2—20% COz. The channel flow is characterized by 
chemical nonequilibrium and low interaction. The measured electron 
density is consistent with the results of the model, and nearly a 
factor of seven lower than would be predicted by assuming chemical 
equilibrium of the carrier gas. Nonuniformities associated with elec- 
trothermal plasma turbulence and the presence of wakes lead to a 
lower Hall coefficient than predicted in the rear portion of the 
generator. The performance results are encouraging; a peak power 
density of 20 MW/M° was achieved for a radial interaction length of 
only 7.5 cm. Open-circuit values of E-field and Hall coefficient as 
high as 22 kV/m and 4, respectively, were determined. The results 
of this study are not easily scalable to large commercial disk gener- 
ators. 


33837 Some results of MHD-laser investigation. Biberman, 
L.M.; Vorobiev, V.S.; Ivanov, R.S. (Inst. of High Temperature, 
Moscow). pp V.4.18-V.4.29 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The theoretical and experimental investigations of the CO:- 
laser excited by the nonequilibrium magnetohydrodynamical gener- 
tor current are presented. An approximate theory using the notion of 
the laser efficiency is proposed. This approach is supported by the 
kinetic calculations describing the rise of the inverse population of 
the levels. As a result of the performed estimations the optimal 
composition of the working He—Cs—CO, mixture and the gain 
values have been obtained. The expression for the output laser 
radiation power has been outlined in the case of constant flow 
velocity and optical cavity with the axis parallel to the flow direc- 
tion. The results of the experimental investigations are presented. 
The pulsetype facility has been constructed, and the shortcircuited 
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segmented MHD-chanal with constant cross-section has been used. 
The direct demonstration of magnetohydrodynamical laser operation 
has been first achieved in the experiments with the He—Cs—CO2 
mixture, where laser oscillation of several watts output power was 
observed under the conditions of the induced self-maintained dis- 
charge. The small signal gain was estimated not to exceed 0.1 (%/ 
cm). The effective Hall parameter measured was about 1 + 1.5. 


33838 Part-load performance and voltage-current characteristics 
of a base load MHD generator. Rosa, R.J. (Montana State Univ., 
Bozeman). pp X.2.8-X.2.10 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

A knowledge of the electrical and aerodynamic response of 
an MHD generator to load changes is important for the design of the 
ducting, control system, and inverter of an MHD power plant. It is 
also of interest to know how the efficiency of a plant will vary with 
loading. The characteristics that are to be expected in a subsonic 
Faraday generator designed for baseload service are explored. It is 
shown that a Faraday hookup will tend to act as a constant current 
source under some important conditions. The performance of a 
subsonic channel in terms of percent enthalpy extraction drops 
relatively slowly as load is reduced. A ten to fifteen percent drop is 
predicted at a mass flow rate one-half of the design point value. 


33839 Coal fired non-equilibrium closed cycle MHD power plant 
system since ECAS. Marston, C.H. (General Electric Co., Philadel- 
phia, PA); Davis, L.K.; Rogers, D.A.; Zauderer, B.; Bazan, J.; 
Parsons, J. pp X.5.29-X.5.36 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

A 1000 MWe Closed Cycle MHD/steam bottoming power 
plant which incorporates an integrated, two-stage, pressurized, flui- 
dized bed combustor meeting all emisson control requirements has 
been studied. The coal pile to bus bar efficiency for this plant is 
calculated to be 47%. A dc—dc conversion system is proposed for 
matching the output of the Faraday MHD Channel to the inverters. 
The effect on aac of perturbations in nominal performance of 
key components is shown, along with regenerative heat exchanger 
performance and plant layout. 


33840 Recent MHD generator studies at Westinghouse. Dilmore, 
J.; Lempert, J.; Turner, A.B.; Way, S.; Young, W.E. (Westinghouse 
Research Labs., Pittsburgh, PA). pp I.2.1-1.2.6 of Engineering as- 
pects of magnetohydrodynamics. Zauderer, B. (ed.). University, MS; 
Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

The Westinghouse Waltz Mill MHD test facility is described 
and results of some of the first series of tests are given. Generator 
ducts used involve styles designated 2 and 3. There are several 
electrode variations for each. The facility is found to operate in 
satisfactory manner, though there were some shortcomings initially 
which have been rectified. The channels used are of 1 meter active 
length. Magnetic field is 3 tesla, mass flow is 1.46 kg/sec and the 
working gas simulates coal combustion products by burning ben- 
zene/toluene with char additive. Hot walls and electrodes are used. 
A number of zirconia based electrodes, and chromite materials have 
been investigated. Only the yttria stabilized zirconia has been found 
suitable in the high temperature environment here used. Chief prob- 
lems have been related to electrical leakage to ground, and between 
electrodes. 


33841 Results of MHD generator testing. Zhimerin, D.J.; Bashi- 
lov, V.A.; Makarov, J.V.; Tour, V.V. (Scientific and Production 
Association, ENERGY, Moscow). pp IV.2.1-IV.2.7 of Engineering 
aspects of magnetohydrodynamics. Zauderer, B. (ed.). University, 
MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

To study the problems of MHD generator performance in a 
wide range of the interaction parameters some modifications were 
introduced in the ENIN-2 installation. Experimental results are 
presented of the studies which covered the following aspects: (1) 
specific features of the flow in the channel having a complex wall 
configuration; (2) conditions resulting in separation of the boundary 
layer; (3) problems arising due to employment of a new type of 
electrodes; and (4) electrical strength of the channel. The results of 
the experiment are described by an engineering method of approxi- 
mation. 


33842 Experiment on MHD generator with a large scale super- 
conducting magnet (ETL Mark V). Ikeda, S.; Masuda, T.; Kusaka, Y.; 


Honda, T. (Electrotechnical Lab., Tokyo, Japan). pp IV.4.1-IV.4.8 
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of Engineering aspects of seen: Zauderer, B. 
(ed.). University, MS; Univ. of Mississippi (1976). 


From 15. symposium on the or aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

The ETL Mark V HHD generator, combined with a super- 
conducting magnet, was constructed as the last experimental equip- 
ment in the first step of the Japan’s MHD project and has been used 
for the tests of electrode, insulating materials and generating experi- 
ments. The results of the second erating experiment are de- 
scribed. The generating channel is cold wall type with Faraday type 
segmented electrodes. As electrode materials, Cu-W and stainless 
steel (AISI) 304 were adopted as cathode and anode respectively. 
Insulating wall (side wall) and inter-electrode insulator were con- 
structed with the peg pieces on which AlzOs was coated. The other 
experimental conditions were as follows: mass flow rate: 1.5 ~ 2.5 
Kg/s, seed fraction: 1% by weight, stoichiometric factor: 1.0, mag- 
netic field at the center: 39 KG. The maximum output power was 
193 kW at the mass flow rate of 2.5 Kg/s. At the same mass flow 
rate, the values of the other measured parameters were as follows: 
open voltage: 460 ~ 930 V, short circuit current: 25 ~ 48 A, total of 
the maximum short circuit current: 1794 A, heat flux at the throat: 
276 W/cm, total electrode voltage drops measured from the poten- 
tial distribution: 200 ~ 400 V, the duration of the experiment: about 
one hour. The distributions of the pressures and the current in the 
direction of magnetic field were measured at the same time. The 
probes put into the channel for measuring the potential distribution 
occupied very small area as com with the channel cross 
section, but they obstructed the combustion gas flow. At the end of 
fiscal 1975, the third generating experiment was carried out, and the 
maximum output power of 482 kW was obtained at the rated mass 
flow of 3.0 Kg/s. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


REFER ALSO TO CITATION(S) 33812, 33816, 33842, 33902, 
33909, 33912, 33924, 33929, 33930, 33943 


33843 (ANL/MHD—78-3) MHD Balance of Plant Technology 
Project. First quarterly report, 1 January 1978—31 March 1978. 
Petrick, M.; Tempelmeyer, K.E.; Johnson, T.R. (Argonne National 
Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 9lp. Dep. 
NTIS, PC A05/MF AO1. 

The MHD Balance-of-Plant Project at Argonne National 
Laboratory is obtaining information pertinent to the design and 
operation of the heat and seed recovery systems downstream of the 
channel-diffuser and to the seed —— processes. The project 
goal is to provide the engineering data needed to design components 
in MHD prototype and demonstration facilities. The work is being 
done in cooperation with other DOE contractors working in this 
general area. The present project activities include: (1) preparation 
of a national program plan for heat- and seed-recovery systems, (2) 
analytical modeling of the heat-transfer and seed-slag separation 
processes in the radiant boiler, (3) modeling of the formation, 
growth, and behavior of slag and seed particles in the combustion 
gas stream, (4) studies of the thermochemistry of seed-slag s 
(5) investigations of ceramic and metallic materials for use in the 
downstream gas systems, (6) small-scale engineering studies of seed- 
slag deposition, (7) design and construction of a 2- (t) experimen- 
tal facility for investigations pertaining to the downstream gas 
system, and (8) evaluations of seed regeneration processes. 


33844 (CONF-770402—8) Study of the processes resulting from 
the use of alkaline seed in natural gas-fired MHD facilities. Styriko- 
vich, M.A.; Mostinskii, I.L. ent of Energy, Washi n, 
DC (USA). Div. of Magnetohydrodynamics). 1977. 157p. : 
NTIS, PC A08/MF AO1. 

From The US-USSR Steering Committee for cooperation in 
MHD;; Washington, DC, USA (13 Apr 1977). 

Various ways of ionizing seed injection and recovery, appli- 
cable to open-cycle magnetohydrodynamic (MHD) power genera- 
tion facilities, operating on sulfur-free gaseous fossil fuel, are dis- 
cussed and experimentally verified. physical and chemical 
changes of the seed and the heat and mass transfer 7 peo result- 
ing from seed application are investigated using the U-02 experimen- 
tal MHD facility and laboratory test facilities. Engineering methods 
for calculating the processes of seed droplet vaporization, condensa- 
tion and the precipitation of submicron particles of K2COs on the 
heat exchange surface are also included. 


33845 (CONF-781055—2) Cryogenic aspects of the experience in 
operating the U-25 superconducting MHD magnet in conjunction with 
the MHD generator. Niemann, R.C.; Mataya, K.F.; Smith, R.P.; 
McWilliams, D.A.; Borden, R.; Streeter, M.H.; Wickson, R.; Priva- 
lov, N.P. (Argonne National Lab., IL (USA)). 1978. Contract W-31- 
109-ENG-38. 27p. Dep. NTIS, PC A03/MF AO1. 

From Superconducting MHD magnet design conference; 
Cambridge, MA, USA (17 Oct 1978). 
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In order to facilitate the rapid devel it of MHD technol- 
ogy for the generation of electrical energy, the U.S. and U.S.S.R. are 
jointly conducting research within the framework of the Pro of 
Scientific and Technical Cooperation. The Institute for High Tem- 

(IVTAN) of the U.S.S.R. has designed and fabricated a 
special MHD facility which uses as its base much of the equipment 
of the existing U-25 Facility. The new MHD fow train consisting of 
a combustor, magnet, channel, and diffuser is named U-25B. The 
U.S. has provided a superconducting magnet system for the U-25B 
MHD Facility. As a result of these joint efforts, a unique and broad 
range of experimental test conditions similar to those that will exist 
in operation of commercial MHD generators has been created. The 
United States Superconducting Magnet System (U.S. SCMS) was 
designed, fabricated, and delivered to the U-25B Facility by the 
Argonne National Laboratory (ANL) under the sponsorship of the 
U.S. Department of Energy. The following description focuses on 
the cryogenic-related aspects of the magnet system commissioning 
and operation in the U.S.S.R. 


33846 Design of the magnetic field of superconducting coils, of 
different geometry, for a MHD dipole magnet system. Atanasiu, C.; 
Constantin, E.; Popa, 1; Radu, D. Rev. Roum. Sci. Tech., Ser. 
Electrotech. Energ.; 23: No. 2, 209-215(Apr 1978). (In German). 

Some general problems related to the choice and magnetic 
field calculations of superconducting coils for MHD generators are 
discussed. Also, a comparative study of three different saddle-coils is 
presented for given MHD ducts with the cross section of rectangular 
shape but variable along its length. 


(FE—2254-8) Support testing and design study: evaluation 
of regenerative air heaters. Progress report, July—September 1977. 
(FluiDyne i ing Corp., Minneapolis, MN (USA)). Dec 1977. 
Contract EX-76-C-01-2254. Sip. Dep. NTIS, PC A04/MF AOl. 
During the subject quarter work was concentrated on two 
areas: (1) re-assembling the matrix test rig; and (2) summarizing 
analytical work done on test bars of refractories. Shakedown tests 
showed that it was not possible to obtain temperatures greater than 
approximately 2400°F at the top of the bed. The system was 
modified to provide greater flow of hot gas downward through the 
test matrix. A crude analysis of heat losses indicated marginal 
performance, i.e. a temperature ~ 2800°F at the top of the bed was 
ible. However, the decision was made to reassemble the system 
in preparation for another run. Budget limitations precluded further 
testing at that time. Results of SE IDAX studies on a variety of 
refractory samples are summarized. Also, a history of testing over 
the past two years is given. 


33848 (FE—2524-8, pp 28-52) Corrosion studies of MHD pre- 
heater materials. Callister, W. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Slag and slag-seed corrosion tests have continued at elevated 
temperatures on several ceramic refractory materials. For six high- 
purity alumina materials, there appears to be no correlation between 
corrosion resistance and overall impurity content or density. The 
presence of K2SO, in the slag either can increase or decrease 
corrosion depending on time, temperature, and material for tests 
made on alumina in air. For stoichiometric magnesi lumina spin- 
els, neither atmosphere nor the presence of seed has a consistent 
effect on corrosion. Corrosion tests on salt samples at room tempera- 
ture in solutions with a variety of characteristics have shown that 
fluid-flow characteristics during dipping depend on viscosity, as does 
the shape of the corroded specimen. The shape of specimens tested 
at high temperatures is identical to those tested at room temperature 
in high viscosity solutions. 

33849 peerage 53-57) Preparation of coals for utiliza- 
tion in direct coal-fired generation. Ziesing, G. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

The assembly of the continuous drying system is 60 percent 
complete with the major pieces of equipment in final location. 
Efforts are being carried out with little success to expedite purchase 
of a few key items. 


33850 (FE—2524-8, pp 58-65) Slag flow and NO/sub x/ kinet- 
ics: moderate temperature flow facility (MISFF). Townes, H.W.,; 
Reihman, T.C. 1978. 
In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 
Clean flow tests have been completed in the moderate tem- 
ture slag flow facility (MTSFF). These tests have resulted in 
improved correlations for heat transfer in clean regenerative heat 
exchangers. Two experimental runs have been made in the MTSFF 
with fly ash in the combustion air. The heat exchanger has been 
operated for over 200 hours, with 112 hours of operation with fly 
ash. Computer control and data acquisition have allowed nearly 
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hands-off operation of the facility for periods of up to 48 hours at a 
time. 


33851 (FE—2524-8, pp 93-103) MHD systems instrumentation 
and data acquisition. Johnson, R. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Work has proceeded on the theory of a dynamic combustor 
model suitable for coupling to the existing nozzle/channel/diffuser 
(NCD) dynamic model. Equipment has been ordered for the gener- 
alized inverter—simulator, and design of the system is proceeding 
according to schedule. Work has begun on the computer simulation 
programming for two of the inverter/consolidation configurations 
under study. A 44 on steam bottoming plant transient behavior, 
given at the 17th Symposium on Engineering Aspects of MHD, is 
included. 

33852 (FE—2524-8, pp 187-244) Materials evaluation—MERDI 
«ees Division and university management. Rasmussen, 


In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

The thermal —— properties of several commercial re- 
fractories were measured before and after exposure to simulated 
coal-fired MHD preheater operating conditions. The changes in the 
thermal diffusivity/conductivity are related to macro- and micro- 
structural changes that occurred in the refractory test samples 
during exposure to a cycling slag/seed/gas atmosphere in a tempera- 
ture range of 1700 to 2000K for times up to 500 hours. The thermal 
diffusivity/conductivity values for two magnesia—alumina composi- 
tions (65/35 and 50/50 in mole percent) were analyzed with respect 
to phase composition. The high conductivity magnesia phase was 
found to contribute significan’ , to the overall thermal transport of 
the magnesia/spinel mixture of phases. Procedures were optimized 





a high density ceramic rods and discs of the above 





gr compositions. The rods are used in the 
corrosion studies of the MHD preheater materials task; the discs are 
used in the wettability studies of this task. The curvature of molten 
slag sessile drops (~ 41.1SiO2.—22.8Al,O0;—22.8Ca0O—4.6Fe,.0s— 
8 7K:0 in w/o, simulating Rosebud ash with 15 percent K2SO, seed 
addition) was analyzed with the aid of a computer program to yield 
the surface tension. Characterization of the interaction between the 
seeded slag and substrates of dense a-alumina and dense 65/35 
magnesia/alumina spinel was performed with the aid of optical 
microscope, scanning electron microscope (SEM), energy dispersive 
X-ray (EDX), and electron microprobe. 


33853 (FE—3087-2, pp 4-25) Materials evaluation—MERDI 
7. Division and University Management. Rasmussen, 
J. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

Characterization of degradation in commercial refractories 
and technical ceramics exposed to simulated coal-fired MHD pre- 
heater operating conditions is reported. Pristine RFG, a rebonded 
fused-grain magnesite chrome refractory used as the core material in 
the Montana State University (MSU) preheater test facility, degrad- 
ed substantially when thermally cycled between 1300 and 1400°C. 
No degradation was observed for RFG cycled in a lower tempera- 
ture range (127 to 777°C) or held at a constant temperature of 
1400°C. The degree of degradation was monitored by measuring the 
amount of decrease in the thermal diffusivity. Pristine X317, a 
commercial fused-cast magnesia/magnesia—alumina spinel, was 
cycled through four consecutive heating—cooling cycles from room 
temperature to 1100°C. The thermal diffusivity displayed large 
reproducible hysteresis loops which are attributed to the shrinking 
and separation of primary periclase within the spinel matrix. Analy- 
sis of _— and scanning electron micrographs confirm this conclu- 
sion. The thermal conductivity/diffusivity of high-purity, dense, 
polycrystaline, magnesia-rich magnesia—alumina spinels is shown to 
depend on the excess amount of high-conductivity magnesia phase. 
The thermal diffusivity equipment was upgraded by the addition of a 
low-temperature thermocouple and a high-temperature photodiode 
transient temperature detector. A method to fabricate high-quality 
ea om ee spinel components is described. A number of 
technical ceramic and commercial refractory substrates were pre- 
pared for slag-wettability and slag-reaction studies. 


33854 (FE—3087-2, pp 46-95) Corrosion studies of MHD pre- 
heater materials, Callister, W. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

Slag and slag-seed corrosion tests have continued on several 
ceramic refractory materials at elevated temperatures. The corrosion 
rate of a dense, polycrystalline alumina is enhanced slightly in both 
air and simulated combustion atmospheres by the addition of 15 
percent K2SO,. There appears to be virtually no correlation between 
corrosion of several different alumina materials and grain size, densi- 
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ty, and penetration or diffusion of slag constituents into the speci- 

mens. The smaller the grain size and the lower the density, the 
greater is the rate of diffusion of the slag species into these maiterials; 
very little diffusion was observed in fully-dense materials. The rate 
of diffusion of SiO2 into a dense alumina was greater in the simulated 
combustion atmosphere than in air; the diffusion of both CaO and 
Fe.Os3 appeared to be independent of atmosphere. No concentration 
gradients of slag species occurred across slag layers which adhered 
to the corroded alumina specimens; and concentrations of AleOs and 
CaO were slightly richer in this layer, whereas the FezO3 and SiOs 
were richer in the bulk slag. The results of corrosion tests on NaCl 
and sugar specimens at room temperature and in a variety of 
solutions indicate that both the corrosion rate and shape of the 
corroded specimen depend upon the viscosity, density, and surface 
tension of the solution as well as the nature of the corroding species. 


33855 (FE—3087-2, pp 96-108) Preparation of coals for utiliza- 
tion in direct coal-fired MHD generation. Rhodes, B. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

As a final report for a panies of this task, a masters thesis, 
entitled Fluidization Studies of Rosebud Coal, was written by John 
J. LeFever. This thesis is on file at the Montana College of Mineral 
Science and Technology. It is a complete and final report of the test 
program aimed at characterizing the fluidization properties of Rose- 
bud coal in a six-inch plastic fluid-bed column at ambient tempera- 
ture. A section of the 12-page summary and the conclusion section 
from this thesis are included in this quarterly report. The assembly 
and pre-testing of the small-scale continuous fluid-bed drying system 
is very close to completion. The parts are all in position, and the 
humidity measuring system, the oxygen analyzer, the electric heater 
control, the mass flow measurement system, and the liquid nitrogen 
inertization system are undergoing final testing before continuous 
drying test work is carried out. The work on organic volatile matter 
is moving forward with most of the organic volatiles being identified 
from the present small samples. Work on measuring the quantity of 
volatiles is well underway with bench-scale tests showing the organ- 
ic volatiles to be in the range of 0.1 percent or less of the weight of 
undried coal. Btu tests on the first six samples (200 or 300 grams 
each) show that a reduction of Btu occurs by drying in air at a bed 
temperature higher than 125°C compared to drying unde nitrogen 
and helium. The coal continued to give off water as temperatures 
were raised to 190°C (maximum test temperature), which raises the 
question: When is coal dry. Further work in this area will be 
reported under the characterization of Volatile Matter Coal task 
from May 16, 1978. 


33856 (FE—3087-2, pp 116-123) Slag flow and NO/sub x/ kinet- 
ics: moderate temperature slag flow facility (MTSFF). Townes, H.W.; 
Reihman, T.C. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

The moderate temperature slag flow facility has been operat- 
ed for over 1150 hours with slag in the combustion gas. The effect of 
particulate size on the rate of pressure drop increase through the 
core has been determined. A single experimental run of 750 hours 
has established an upper limit for the time between clean-out cycles 
_ has shown the runoff and plugging characteristics of the coal 
slag. 


33857 (FE—3087-2, pp 149-153) MHD systems instrumentation 
and data acquisition. Johnson, R.M. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

Initial programming has begun of a one-dimensional dynamic 
combustor model for coupling to the existing nozzle/channel/diffus- 
er (NCD) dynamic model. Some modifications of the existing NCD 
program are also necessary for interfacing a dynamic combustor; 
these have been started. Equipment which has arrived for construc- 
tion of the inverter simulator is undergoing testing; and computer 
algorithms for the dynamic regulation of the simulator power supply 
sources have been checked on the Electrical Engineering 
Department's LSI 11/03 processor in anticipation of the arrival of 
the MHD LSI 11/03 control processor. 


33858 (PNL—2004-9) Development, characterization and evalua- 
tion of materials for open cycle MHD. Quarterly report for the period 
ending June 1978. Bates, J.L.; Marchant, D.D.; Daniel, J.L. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Oct 1978. Contract 
EY-76-C-06-1830. 69p. Dep. NTIS, PC A04/MF AO1. 

The objectives of this program are directed toward the devel- 
opment and characterization of high temperature ceramics for open- 
cycle, coal-fired MHD power generators. The current activities are 
directed to electrode and insulator materials, and include (1) deter- 
mination of the effects of alkali seed on the behavior of ceramics in a 
de electric field; (2) development and testing of improved high 
temperature ceramic electrodes and insulators with controlled com- 
position, microstructure, and properties; and (3) characterization and 
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evaluation of materials utilized in channels being tested for MHD 
power generator development. Research is reported on (1) evalua- 
tion of metal electrodes from 250 hour MHD test, (2) characteriza- 
tion and properties of USSR MgO insulating wall material, (3) 
thermal diffusivity/thermal conductivity of electrode and insulator 
materials, (4) coprecipitation of ceramic powders, (5) properties of 
yttria chromites, and (6) rare earth hafnates. (WHK) 


33859 Structure for ceramic MHD components. Bates, J 
Hart, P.E. (to Dept. of Energy). US Patent Application 880, 678. rf 
Feb 1978. 9p. 

An improved structure for ceramic components such as elec- 
trodes or insulators intended for use in an MHD generator channel 
consists of an appropriate refractory ceramic material containing 
from about 3 to 15 volume percent porosity which is present as 
imperforate walled cells evenly distributed through the component, 
the surface of the component being essentially free of perforate 
walled cells. The porosity improves thermal stability of the compo- 
nents while the imperforate surface prevents or inhibits penetration 
of the surface of the structure by the alkali metal seed and combus- 
tion products in the MHD fluid. One surface of the component may 
be provided with a thin layer containing high porosity perforate 
walled cells to permit improved attachment of the component to the 
MHD channel. 


33860 Superconducting magnets. Montgomery, D.B.; Zenke- 
vich, V.B. pp 229-274 of Open-cycle magnetohy drodynamic electri- 
cal power generation. Petrick, M.; Shumyatskii, B.Ya. (eds.). Ar- 
gonne, IL; Argonne National Laboratory (1978). 

Large superconducting magnets, providing fields of 6 T over 
volumes of some 100 m°, are essential to realizing the overall 
efficiency advantages of MHD topping cycles. Such magnets, which 
must be in place by the end of the next decade, will weigh 2500 tons 
and be nearly an order of magnitude larger in stored energy than the 
largest superconducting bubble chamber magnets now in operation, 
and nearly two orders of magnitude larger than the largest MHD 
superconducting saddle coil presently in operation. Base load—scale 
magnet requirements, status of design concepts, economic consider- 
ations, the status of past and present magnet construction, and future 
required developments are considered. Enough magnet systems have 
been built and tested to establish the qualitative design directions 
that are most likely to lead to reliable base load-scale magnets of 
minimum risk. Concentrated development and staged con- 
struction programs will be required, however, to obtain neces- 
sary quantitative design information and experience in applying 
multiple separate concepts in combination. The principal areas of 
development over the next years must be in the areas of (1) conduc- 
tor development for very large currents, 50 kA coca: (2) devel- 
opment of economical structural concepts that limit dissipative 
disturbances that could upset the stability of the superconductor; (3) 
development of construction concepts that minimize on-site con- 
struction, and (4) development of cryogenic and protection concepts 
that will allow for safe operations under all potential fault situations. 
80 references. (WHK) 


33861 Inverter systems. Levi, E.; Pishchikov, S.I.; Antonov, 
B.M. pp 275-319 of Open-cycle magneto hydrodynamic electrical 
power generation. Petrick, M.; Shumyatskii, B.Ya. (eds.). Argonne, 
IL; Argonne National Laboratory (1978). 

The design, operation, and economics of inverter systems for 
MHD power systems are discussed in detail. Among the different 
factors that must be considered in designing an inverter system are 
the relatively high internal impedance of MHD generators, the need 
to sum the current inputs from multi-electrode sets, the high insula- 
tion requirements of transformers, the necessity of protection against 
damage resulting from inter-electrode gap breakdown, and the cou- 
pling of electrode characteristics at one station of the generator to 
other stations through MHD process coupling. No firm choice can 
yet be made as to which inverter system should be used. (WHK) 


33862 High-temperature oxidizer preheater. Hals, F.A.; Volovik, 
A.V. pp 321-390 of Open-cycle magnetohydrodynamic "electrical 
power generation. Petrick, M.; Shumyatskii, B.Ya. (eds.). Argonne, 
IL; Argonne National Laboratory (1978). 

A technology review of directly-fired and indirectly-fired air 
preheaters for MHD generators is presented. The various types of 
preheaters, materials requirements, and designs are reviewed. Air 
preheaters under development at different MHD test sites are de- 
tailed. Reported data and information from development work on 
high-temperature regenerative preheaters in the U.S. and Soviet 
Union are summarized. 84 references. (WHK) 


33863 Steam generator and turbomachines. Carlson, L.W.; 
Zitsow, U.; Rabkin, Y.I.; Morozov, G.N. pp 465-494 of Open-cycle 
magnetohydrodynamic electrical power generation. Petrick, M.; 
ne B.Ya. Argonne, IL; Argonne National Laboratory 
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The status of the technology of steam generators and turbo- 
machinery for combined-cycle MHD/steam power plants is re- 
viewed. A brief description of —— and problems encountered 
in the design and operation of conventional fossil-fueled steam 
generators used in electric power plants is given, and the unique 

conditions and design requirements for MHD-steam gener- 
discussed. The operating experience gained from the U-25 
reviewed, evaluated, and placed in perspective. Also, the 
uirements and problems associated with turbomachinery are re- 
viewed. (WHK) 


Retnes investigation of multiple-loaded diagonal 
wall generators. Muchlhauser, J.W.; Tran My, M.; Scott, 
-H.; Wu, Y.C.L.; Dicks, J.B. (Univ. of Tennessee, Space Inst., 
). 1.3.19-1.3.24 eering aspects 
magnetohy: ynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Two multiple-loading schemes were investigated with a 60° 
diagonal conducting wall generator. Analysis has shown that the 
feed-back coupling scheme, where a common current return path is 
used, requires I/sub g:/ > I/sub g2/ >—>I/sub g/sub n/, where I/ 
sub g/sub j/ is the generator current flowing between the (j-1)th and 
jth loads. Disruption of this pattern implies energy-sink mode oper- 
ation at that location. The direct-coupling mode operated favorably 
as a loading scheme. Changing the load at one section does not effect 
the operation of other parts of the generator. Large voltage fluctu- 
ations were observed near the exit of the generator. This fluctuation 
is caused by severe inter-electrode current | rather than 
instabilities. High frequency data were obtained which showed a 
large difference in behavior at the downstream portion of the 
generator. Preliminary results were obtained on current distribution 
on the collection electrodes. Currents are non-uniform, however 
loading schemes have no significant effect. The specific distribution 
seems to be more combustor related than electrically related. 


electrode development at RMC. Scannell, E.P.; 


33865 Gaseous 

Dooley, M.T.; Hiers, R.S.; Staats, G.E.; Bradley, N.A. (Reynolds 
Metals Co., Sheffield, AL). pp 1.4.25-1.4.30 of Engineering aspects of 
magnetohy drodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 


From 16. engineering aspects of MHD symposium; Pitts- 
burgh, 6 USA (16 May 1977). 
rogram being conducted by the Energy Conversion Divi- 
sion of t the Reynolds Metals Company (RMC) for development of a 
gaseous (plasma) electrode suitable for long-life channel operation in 
an MHD generator is described. The basic design consists of a 
magnetically rotated and translated arc in argon or other inert gas or 
gas mixture in the annular region between a coaxial cylindrical 
cathode and anode. The conventional MHD channel solid electrode 
conducting surface is then replaced by the plasma efflux ionized by 
the arc and ae on of a long, thin slot cut parallel to the 
cylindrical annulus. The RMC—MHD Electrode Development and 
Generator Test Facilities are described and results are presented of 
parametric studies of the effects of the variation of gas type and flow 
rates, magnetic field magnitude, yaw angle to magnetic field, elec- 
trode geometry, and electrode materials. 


Argon contamination associated — —— oa 
exchangers for closed cycle MHD. Cook, .; Dickinson, K.M 
General Electric Co., King of Prussia, PA) P 11.4.22-11.4.30 of 
ig aspects of magnetohydrodynamics. ie D. (ed.). 
University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The characterization of the output argon flow from a ceramic 
regenerative heat exchanger is presented and found to be suitable for 
closed cycle MHD power generation. In particular, the 9.5 atma, 
2700 F, 5.6 Ib/sec argon flow was probed for residual molecular 
combustion gas and solid particulate contaminants using gas sam- 
pling and chromatography, laser light scattering and photometric 
techniques. Several etric variations including reheat duration, 
level of evacuation, fuel and fly ash carryover level were performed 
and the results are reported. The fundamental conclusions are that 
a gas contaminants can be kept to average total levels of S 

i and that particulate mass fraction can be kept below 10~, 
believed to be below the lower limit for plasma conductivity 
pated orm by suppression of non-equilibrium ionization. Observa- 
tions were made with respect to matrix slag plugging and refractory 
durability that are encouraging for direct a fired CCMHD. 


33867 Second joint test of a U.S. electrode system in the U.S.S.R. 
U-O2 facility. Rudirs, G. (Energy Research and Development Ad- 
ministration, Washington, DC); Schneider, S.J.; Negas, T.; Rossing, 
B.R.; Bates. J.L.; ot G.P.; Borodina, T.L; Dolinsky, Yu. L.; 

Zalkind, V. L.1-IV.1.12 of Engineering aspects of 
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magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The second (Phase II) joint U.S.—U.S.S.R. test of U.S. elec- 
trode materials was carried out in Moscow between September 21 
and Sepember 27, 1976 in the Soviet U-O2 MHD Facility. The test 
procedure followed closely a predetermined work plan designed to 
test five different electrode materials, different lead-out and attach- 
ments, and the cathode and anode electrode walls under MHD 
operating conditions. The electrode materials were (in Mol %) 
Graded CeO2/ZrO2/Ta2Os, 50 CeQ2:50 ZrO2, 75 MgAleO,:25 
FesQ,, 75 FeAlO4:25 FesOx, La 9sMg osCrOs (and LaMg osCr 95Os). 
The materials were arranged into six, sub modules of five electrodes. 
Opposing electrodes on the anode and cathode were of the same 
material. The electrodes were separately loaded to various assigned 
current densities during the experiment which lasted a total of 131 
hours with 75 hours under MHD power operational conditions. 
During the test, the plasma averaged 2600°K and the surface tem- 
perature about 1950°K. This resulted in a severe test of the electrode 
walls and of the electrical lead-outs. Seven electrode pairs had 
electrical continuity at the end of the test. Eight pairs failed very 
— in the testing. Six pairs had 25 hours or les and the rest 

ed 54 hours before becoming open circuited. The major cause 

ilure was an increase in resistance between the electrode and 
pak Extensive pre- and post-test materials characterizations 
were made to determine the effect of the MHD environment on the 
electrodes and insulators. Measurements included: thermal diffusi- 
vity, thermal expansion, chemical composition, microstructure, elec- 
trical conductivity, phase composition, closed and open porosity, 
pore size distribution, and radiography. 


ae Corrosion of potential MHD preheater materials in liquid 

slag and slag-seed. Callister, W.D. Jr.; Seymour, W.C.; Griffiths, V. 
(Montana College of Science and Technology, Butte). pp IV.2.13- 
IV.3.17 of Engineering aspects of magnetohydrodynamics. Bien- 
stock, D. (ed.). University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Potential MHD air preheater refractory ceramic materials 
were tested as to their corrosion resistance by performing rotating 
rod corrosion tests in molten slag and slag-seed mixtures. Tests were 
conducted in air on cylindrical, one-half inch diameter specimens 
which were rotated at 25 rpm, and at temperatures between 1430°C 
and 1650°C. The maximum corrosion time was 168 hours. Two 
different compositions of synthetic coal slag containing SiOz, AleOs, 
and Fe,O3; were employed. Up to 30 weight percent K2SO, (18.8% 
K2O) was added as seed to both slags. Tests on a relatively high 
purity, polycrystalline and fully dense alumina revealed (a) that the 
slag which contained more CaO and less SiO. (the more basic slag) 
was more corrosive at 1550°C, and (b) that the amount of corrosion 
increased by about a factor of five in going from 1550°C to 1650°C. 
Specimen expansion instead of corrosion was observed for this 
alumina which was corroded in the acidic slag and 18.8% K2O. For 
both slags, the amount of corrosion first increased and then de- 
creased with increasing K2O content; this may be due to a viscosity 
change, and/or the formation of a new phase between the alumina 
and slag-seed constituents. Several commercially available refractory 
materials were tested in the acidic slag containing 11.9% K2O at 
1450°C. Of these, chrome-spinel and chrome—alumina were the 
most corrosion resistant, whereas magnesia—alumina spinels are 
most susceptible to corrosion. 


33869 Deterioration of insulating wall materials near the elec- 
trodes. Korenaga, S. (Electrotechnical Lab., Tokyo, Japan); Kose, 
S.; Masuda, T.; Iwasa, M. pp IV.3.18-IV.3. 21 of Engineering aspects 
of magnetohy drodynamics. Bienstock, D. (ed.). University, MS; 
University of Mississippi (1977). 
From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 
Three basic tests conducted in an electric furnace to investi- 
= the damage of insulating walls near the electrodes are reported. 
ples used are four MgO and two Al,Os materials different in 
composition and manufacturing process. In the first test, samples 
were immersed in K2SO, at 1300°C for maximum 1000 hours in 
order to determine the corrosiveness of the seed. Due to conversion 
of the surface layer to B—AlOs, AlOs receives remarkable change 
in weight, volume, bending strength and microstructure. MgO 
showed high corrosion resistance to K2SO, although the grain 
boundary was corroded. In the second test, samples were immersed 
in molten K2SO, together with platinum coil electrodes in order to 
examine the influence of a current on the corrosion. Al,Os; was 
heavily damaged on the cathode side, while MgO was heavily 
damaged on the anode side. In the third test, an arc was generated 
between K2SO, present between samples and a water-cooled copper 
electrode in air in order to clarify the damage of the insulating wall 
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due to the arcing thereon. AkOs was seriously damaged due to 
melting, while electric fused MgO was highly resistive. 


33870 Electrodes and insulators: design and materials consider- 
ations. Frederikse, H.P.R.; Hosler, W.R. (National Bureau of Stand- 
ards, Washington, DC). pp IV.4.22-IV.4.28 of Engineering aspects 
of magnetohydrodynamics. Bienstock, D. (ed.). University, MS; 
University of Misiaip (1977). 

From 16. en 10) aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 ae 19 

Electrode/insulator assemblies for MHD generators require a 
combination of careful design and appropriate materials. The desired 
physical and chemical characteristics of ceramics and metals used in 
the fabrication of electrode systems are listed. This is followed by a 
discussion of several different configurations, tested in a number of 
test rigs and MHD generators, which illustrates the various design 
problems. 


33871 Design and performance of high temperature ceramic elec- 
trode modules. Bowen, H.K.; Pober, R.L.; Cordero, J.; Yoshimura, 
M.; Nash-Webber, J.L.; Louis, J.F.; Cannon, W.R. (Massachusetts 
Inst. of Tech., Cambridge). pp IV.6.35-IV.6.40 of Engineering as- 
pects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The advantages of super-hot wall electrodes in MHD gener- 
tors are numerous, but the design, fabrication, and materials of 
construction have not been established. New materials and new 
module designs were studied. Electrode modules were tested in a 
variety of configurations, e.g., singly, in pairs and with or without 
guard electrodes. Failure o' ‘one electrode in a stack affects the 
performance of the other electrodes. The cool boundary layer from 
an upstream cold wall can give rise to preferential current paths and 
arcing. Current fluctuations across the plasma seemed to be directly 
related to electrode surface conditions, among other reasons. Single 
and multilayer ceramic electrodes were fabricted. Failures were 
principally due to electrochemical effects at interfaces between 
partial ionic conductors with electronic conductors. Extensive labo- 
ratory tests were performed on the compatibility, fluxing and melt- 
ing points of these materials. 


33872 Progress on the testing of refractories for directly-fired 
MHD air heater service, II. Fenstermacher, J.E. Jr.; White, L.R.; 
Smyth, R.R. (FluiDyne Engineering ae Minneapolis, MN). pp 
IV.7.41-IV.7.46 of Engineering aspects of magnetohydrodynamics. 
Bienstock, D. (ed.). University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Previous test work on commercially available refractories 
demonstrated that magnesia—chrome and spinel-bonded magnesia 
bricks have superior corrosion resistance to the harsh environments 
that are expected to exist in directly-fired MHD air heaters. Howev- 
er, commercially available magnesia—chrome materials withstand 
neither the alternating oxidizing-reducing atmospheric conditions 
nor the thermal fluctuations that will occur in an actual MHD air 
heater system. Accordingly, the work described has been focused on 
developmental refractories that are based on the MgO—AbLOs 
system. Simulative corrosion tests on such materials suggested that 
magnesium aluminate spinel is better suited for MHD air heater use 
than is magnesia, and subsequent SEM/EDX observations of cor- 
roded specimens confirmed this. These results are being used to 
guide the refractory development program toward improved spinel- 
based products. 


33873 Evaluation of electrode materials for slag coated MHD 
channels. Cadoff, L.H.; Smith, H.D.; Rossing, B.R. (Westinghouse 
Research and Development Center, Pittsburgh, PA). pp 1V. 8.47- 
IV.8.54 of Engineering aspects of magnetohydrodynamics. Bien- 
stock, D. (ed.). University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Static immersion and electrochemical corrosion tests were 
conducted on three candidate electrode materials in slag-seed mix- 
tures at 1400°C. The flow of direct current was found to alter and 
accelerate the corrosion reactions that occur in simple immersion 
tests. In particular, electrolytic reactions at the slag/cathode inter- 
face result in corrosion rates an order of magnitude higher than 
found at the anode. These reactions plus the reducing conditions 
found at the cathode favor the use of metals or non-oxide ceramics 
as cathodes while the Seregoontner, present at the anode favor 
the use of oxides as anodes. These tests indicate that the selection, 


testing and use of electrode materials should always be carried out 
with serious attention to the electrochemical reactions occurring at 
the electrode/slag interfaces. 


33874 Devolatilization of pulverized coal during rapid heating. 
Ubhayakar, S.K.; Stickler, D.B.: Gannon, R.E.; von Rosenberg, 
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C.W. Jr. (Avco Everett Research Lab., Inc., Everett, MA). pp 
IX.2.8-IX.2.12 of Engin 
Bienstock, D. (ed.). University, Ms; 

From 16. engin Sir istry aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 19 (~ 70%) 
The concept of alow the high volatile yields (~ 
obtained by the rapid devolatilization of pulverized coal in the 
exhaust gases of combustion-driven MHD generators is attractive for 
three reasons. First, the energy of the exhaust gases is stored as 
chemical energy in the fuel gas product to be used in firing the 
generator or separately fired air Second, it minimizes the 
size and capital costs of the gasification plant, and third, because 
ashless clean fuel is produced, it minimizes the ash corrosion prob- 
lems of the refractory air heaters. The volatiles produced in such 
systems may react with the exhaust or thermally crack depend- 
i ing on factors such as the composition of the surrounding am es 

ative rates of gas phase mixing, of gas ou reactions, 
cunhien, of escape of volatiles from 
experimental and analytical study on the ilizati 
pulverized bituminous coal injected and entrained in hot combustion 
gases flowing in a constant cross-section gasifier is described. Data 
on the weight loss through rapi go sy en on the temperature of the 
heterogeneous medium, and on ition of the overall yw 
ucts are correlated with an cneiyledl adeat 
volatile-producing competitive first-order Arrhenius reactions fol. 
lowed by cracking of the volatiles. The experimental parameters are 
the mass fraction of coal fed into the combustion gases (0 to 0.12), 
the input gas temperature (1800°K to 2250°K), three particle 
distributions for the same type of coal, and the residence time in the 
own to 70 ms). All data pertain to tests conducted at a pressure 
of one atm. 


33875 Ignition and combustion behavior of pulverized coal jets in 
hot oxidizing atmospheres. Stickler, D.B.; Ubhayakar, S.K.; Becker, 
F.E. (Avco beanet Research Lab., Inc., ” Everett, MA). pp IX.4.20- 
IX.4.27 of Engineering aspects of magnetohydrodynamics. Bien- 
stock, D. (ed.). University, MS; University of Mississippi — 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16M: May 1997). 

Measurements of coal ‘ables and combustion behavior have 
been made with both vitiation heated air, and the output of a 
regenerative air heater. In all cases, ignition in hypergolic, with 
flame stability. Peak | temperature is in the range 2 
2900°K (4400 to 4760°F), at 4 atmospheres pressure, using the 
regenerative heater system at ~ 0.30 kg/s (~ 0.7 Ib/s). It appears 
feasible to inject coal under these conditions, using a water cooled 
injector coaxial with low Mach number air injection. Interaction of 
the combustor with the regenerative air heater system is ane 
stable, through ignition and heater cycling. Slag interaction 
zirconia combustor liner is found to result in excessive erosion rates 
for long duration systems, and suggests the desirability of a slagging 
water cooled wall approach. Ceramic liners do appear useful for 
short duration research purposes. 


33876 Superconducting magnet development for - Ing rE 
gram. Williams, J.E.C.; Montgomery, D.B.; Viison, Mi 
B.M.; Bobrov, E.S.; Iwasa, Y.; Marston, P.G.; fison, M.N. 
Cambridge, MA). pp 1X.5.28-IC.5.33 of Engineering Engineering sepects, of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engin Nari aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 19 


develo 
plans. The ama of the magnet development 
construction of superconducting ets of at oy 


concurrently with the acquisition of an engineering data base suff 
cient for their reliable design. 


Investigation of factors a potassium seed recov- 
ery in a direct coal-fired generator system. T: rage te K.E.; Shen, 
L.; Becker, L.; Beaton, M.; Martin, J. (Univ. of ~ ee! 
Inst., Tullahoma). pp 1X.6.34-IX.6.40 of ——— 2 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. 1 May 197) aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 19 

Investigation of potassium seed recovery in a direct coal-fired 
system with high-ash over using nominally 3% sulfur Eastern 
coal has indicated the fol oe trends: (1) Increased 
level and/or decreased residence times in the flow train increases 
seed oe in the — of fiyash — K2SO,. (2) Up to 95% 
recovery 0 tassium from icles by water washing is 
possible. (3) Secunia of potassium cong large slag pieces 
break away from slag layers on the walls of the flow hype will be the 
most difficult problem. (4) Weak acid 
chunks to recover potassium is much more 
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washing. (5) Because the overall potassium recovery depends on the 
slag layer surface area, the ov potassium seed recovery process 
is scale dependent. Larger systems having greater volume to cooled- 
surface area ratios can be expected to exhibit higher seed recovery 
efficiencies. (6) Experimentally measured recovery of potassium in 
the form of water soluble K.80, is considerably greater than pre- 
dicted by equilibrium considerations. 


33878 Heat capacitor for MHD electric power generation sys- 
tems. Robles, T.C.; Johnson, R.M. oe 2 sat Unv. cond 
pp IX.7.41-IX.7.46 of Engineerin; aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). EE MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The control of high temperature air preheater output tem- 
perature ripple for a 250 MW thermal input MHD/steam power 
plant is considered. It is shown that the introduction of a heat 
capacitor at the output of the usual regenerative primary heat 
exchanger array significantly reduces the temperature ripple and 
somewhat reduces the cost and complexity of the heat exchanger 
system. 


33879 Economic and energy considerations in MHD seed regen- 
eration. Bergman, P.D. (Pittsburgh Energy Research Center, PA); 
Gyorke, D.; Bienstock, D.; Sawko, W.; George, T. pp X.3.11-X.3.23 
of Engineering aspects of magnetohydrodynamics. Bienstock, D. 
(ed.). on S; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

An analysis of the energy requirements incurred in the Pitts- 
burgh Energy Research Center scheme for removing sulfur oxides 
from the combustion products released by a coal-fired 2000 MWt 
MHD power plant is presented. For a Montana subbituminous C 
coal containing 1.1 wt % sulfur, a 3.0 wt % sulfur Pittsburgh high- 
volatile A bituminous coal, and a 4.5 wt % sulfur Illinois No. 6 
subbituminous A coal (dry basis), cycle efficiency penalties of 0.2, 
1.2, and 2.1 points, respectively, were exacted to achieve SO, 
emissions limited to the EPA standard of 1.2 Ib SO2/10° Btu for a 
new coal-fired power plant. If the seed treatment system is not 
integrated into the MHD power plant, the efficiency penalties 
— above will double in magnitude. These results compare 
avorably with energy consumption figures for conventional flue gas 

tion control techniques. A potential credit for 0-1 efficien- 
cy points for reducing stack gas exhaust temperatures can partially 
offset these penalties. Economic results and the influence of key 
process variables are also explored. 


33880 Joint test of an US electrode system in the USSR U-02 
facility. Jackson, W.D. (Energy Research and Development Admin- 
istration, Washington, DC); Schneider, S.J.; Young, W.E.; Sheindlin, 
A.E.; Telegin, G.P.; Burenkov, D.K. pp I.1.1-I.1.12 of Engineering 
empect of magnetohydrodynamics. Zauderer, B. (ed.). University, 
Univ. of Mississippi (1976). 
From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
The first (Phase I) joint US-USSR test of US electrode 
materials was carried out in Moscow between September 25 and 
October 1, 1975 in the USSR U-02 MHD facility. The test procedure 
followed closely a predetermined work plan designed to test five 
different zirconia based materials in cathode and anode electrode 
wall modules under MHD operating conditions. The electrode mate- 
rials were: (in Mol %) 88ZrO2:12Y20s, 82ZrO2:18CeO:, 
50ZrO2:50CeO2, 25ZrO2:75CeO2 and 20ZrO2:78CeO2:2Ta2Os.Each 
of the five electrode materials had four different current densities 
established between the anode and cathode during the experiment 
which lasted a total of 127 hours, 100 hours under MHD power 
operational conditions. Fourteen electrode pairs performed satisfac- 
torily during the entire test. Five pairs failed early in the life test and 
the sixth pair failed in the last several hours. Failure was not due to 
the electrode materials, however, but due to lead-out melting caused 
by Joule heating in the platinum wires. Extensive pre- and post-test 
materials c tions were made to determine the effect of the 
MHD environment on the electrodes and insulators. Measurements 
included: thermal diffusivity, thermal expansion, chemical composi- 
tion, microstructure, electrical conductivity, phase composition, 
closed and open porosity, pore size distribution, and radiography. 
Results indicate that there was extensive attack by the seed on the 
cathode wall og, apne reactions and phase changes of the 
electrode materials. There was also seed penetration through cracks 
and pores in both insulator and electrode. 


= Improved lanthanum chromite ceramics for high tempera 
ture electrodes in open cycle MHD system. George, A.M.; Pai, .R.; 
Sor V.K. (Bhabha Atomic Research Centre, Bombay, India). 
1-I1.1.5 of —_ g aspects of magnetohydrodynamics. 
uderer, B. (ed.). ersity, MS; Univ. of Mississippi (1976). 
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From 15. symposium on the a aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May. 1976). 
Research is being carried out in our laboratories primarily 

with the objective of improving the performance of electrode mate- 
rials based on lanthanum chromite at temperatures nearing 2000°C. 
In order to suppress the usually encountered problem of « olatiliza- 
tion of chromium from these materials above 1500°C, a new system 
of LaCrOs-based ceramics has been developed incorporating consid- 
erable amount of magnesia in the material. Studies on a typical 
composition, designated LC2O0M, are discussed. These ceramics 
possess such favorable meg | characteristics that a — firing at 
temperature above 1650°C delivers compact bodies with porosities 
less than 10% having excellent electrical and thermomechanical 
properties. Metallographic examination of the samples reveals a fine 
microstructure with average grain sizes of 3 to 5 um. LC2OM shows 
very low electrical resistivity, at 1000°C, with a very small tempera- 
ture coefficient. Also the conductivity is electronic. Samples are 
found to easily withstand current densities of the order of 200 KA/ 
m? for long durations at ambient temperatures. Sintered blocks of the 
material were fused in air by directly coupling them with a high 
frequency induction unit. Experiments extending up to 16 hours 
were performed on a number of samples to study their chemical and 
pone prance erosion characteristics. These were carried out in 
pF ag wpe carbonate in the temperature interval of 1000°C to 
1200°C. The rates were found to be 65.7 gms/m*/hr and 196.7 gms/ 
m?/Amp.hr for chemical and electrochemical erosions respectively. 


33882 Spinels for MHD-electrodes. Frederikse, H.P.R.; Hosler, 
W.R.; Armstrong, A.J.; Semi T. (National Bureau of Standards, 
ps ane A DO) pp I1.2.1-I1.2.4 of Engineering aspects of 
—— desi. Zauderer, B. (ed.). University, MS; Univ. 
— 

From symposium on the engineering aspects of 
snenialanionte Philadelphia, PA, USA (24 May 1976). 

Solid solutions of Mg-chromite and Mg-aluminate spinels and 
magnetite appear to be promising materials for MHD electrodes. 
High temperature electrical conductivity data are presented, and 
some structural and chemical properties of these compounds are 
discussed. The Mg-Al-spinels show good resistance to seed corro- 
sion, while the ee appear to stand up well in a slagging 
environment. A d spinel, composed of FesO, and CosQ,, is a 


very good electrical conductor and has potential as a lead-out 
material. 


33883 Test results on the spinel electrode module in laboratory 
and simulated MHD environment. Prober, R.L.; Nash-Webber, J.; 
Yoshimura, M.; Bowen, H.K. (Massachusetts Institute of Technol- 
ogy, Cambridge). pp I1.3.1-I1.3.4 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Based on the desirable and the required properties of materi- 
als for MHD electrodes, insulators and current-leadouts, the spinel 
electrode module has been designed and developed for coal-fired 
MHD generators; but it also has potential in clean-fired systems. The 
module consists of: an electrode based on FeAl,O,-FesO, but may 
contain other dopants, e.g., CrzOs or MgO; aluminum oxide as the 
insulator although MgO or MgAlO, may also be used; and the 
current leadout is an iron based material, e.g., stainless steel. The 
important physical property data of this module are being measured 
and are reported briefly. In addition the experience gathered on the 
fabrication and testing of the modules under simulated MHD condi- 
tions are reported. The close coupling of laboratory measurements to 
experience under MHD conditions has allowed improvement of the 
design and construction of the module. 


33884 Utilization of western coal for MHD energy conversion. 
Bergman, P.D.; Bienstock, D. (Pittsburgh Energy Research Center, 
PA). p II0.1.1-111.1.19 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

The problems associated with fueling future MHD power 
plants on Montana subbituminous coal are evaluated. Economic 
sulfur removal, relative to conventional coal-fired power plants will 
be a preeminent positive feature of MHD electricity production with 
low-rank western coals. Moisture removal must unquestionably be 
instituted in order to render these low-calorific fuels suitable for 
MHD energy conversion. Even though thermal drying installations 
predominate in this country, steam drying is recommended as a form 
of drying, which may be particularly compatible with MHD power 
generation. Steam drying is about 3/8 as energy intensive as thermal 
drying, produces a superior product, and could be readily operated 
on waste steam available from the MHD topping cycle. Appreciable 
improvement in system efficiency derives from integrating steam 
drying into the MHD power cycle. Various areas of critical concern 
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in handling and processing low-rank solid fuels such as ease of 
pulverization, coal transportation, slacking and weathering, slagging 
characteristics, fire and explosion hazards, freezing of coal, and 
reabsorption of moisture are also discussed. 


33885 Influence of coal type and drying upon MHD power plants 
and components. Patel, N.J.; Updike, W.A.; Lu, C.L.; Cutting, J.C. 
oe Research Corp., Arcadia, CA). pp III.2.1-II1.2.6 of Engineer- 
ts of magnetohydrodynamics. Zauderer, B. (ed.). Universi- 
- es, Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
i tee age Philadelphia, PA, USA (24 May 1976). 
rating characteristics of full scale MHD systems fired 
with four ifferent coals are examined. Each coal is representative of 
one of the four main ranks of coal found in the United States: 
anthracite, bituminous, subbituminous, and lignite. The effects of 
these coals, with and without drying, on the selection of systems 
parameters for the design of the combustor, MHD generator, and air 
preheater are emphasized. Preliminary calculations have shown two 
stage combustion to offer significant increases in slag rejection and 
moderate increases in flame temperature. A variety of possibilities 
for designing workable MHD systems components are shown to 
exist with proper selection of coal moisture control, combustor 
pressure, and air preheat temperature. Special emphasis is placed on 
the impact of drying on the power plant performance for the 
western coals (in this study, the subbituminous and lignite). With the 
proper selection of coal drying, these coals are shown to be competi- 

tive with high sulfur bituminous coals. 


33886 Technology base for large MHD superconducting magnets. 
Montgomery, D.B.; Williams, J.E.C. (Massachusetts Inst. of Tech., 
Cambridge). pp _ III.9.1-II1.9.7 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineering aspects 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Experience over the last decade with large superconducting 
magnets and MHD magnets in particular is examined to determine 
what further development is necessary to allow construction a 
decade hence of base-load scale MHD magnets. Preliminary con- 
cepts for large MHD magnets are discussed to identify specific 
priority areas for development. A program for development is 
presented in terms of (1) reference designs; (2) supportive research; 
(3) analytical tools; (4) large winding technology; and (5) staged 
construction of magnets utilizing large magnet concepts. 


33887 Effects of devolatization kinetics and ash behavior on coal 
fired MHD combustor design. Kobayashi, H.; Padia, A.; Chomiak, J. 
(Massachusetts Inst. of Tech., Cambridge). pp VII.1.1-VII.1.7 of 
Engineering aspects of magnetohydrodynamics. Zauderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Devolatilization kinetics of pulverized coals in an inert ato- 
mosphere were studied using laboratory flow reactors at tempera- 
tures up to 2100°K. Volatile yields exceeded 60% by weight of the 
dry-ash-free coal for residence time of 20 msec at 2100°K. Kinetic 
parameters for overall weight loss, an apparent activation energy of 
about 25 Kcal/gm mole and a frequency factor of about 6.6 x 10‘ 
sec”! assuming a first order reaction, enable extrapolation of data to 
MHD temperatures. A systematic study of the physical and chemical 
behavior of mineral matter during rapid combustion of pulverized 
coal particles was performed by first completely characterizing the 
distribution of mineral matter in the coal with respect to its composi- 
tion and particle size distribution and then burning the coal particle 
in a high temperature drop-tube furnace and observing changes as a 
function of the temperature and time of exposure of the coal parti- 
cles. The main results of this study of importance to MHD combus- 
tor design are: the overall mean particle size of mineral matter 
inclusions for the two coals in the present study is about 2 um. The 
particles agglomerate mainly during the burnout of the last 25% of 
coal particles. Under laminar conditions about 3 ash particles per 
coal particle are formed for the lignite and about 5 ash particles per 
coal particle are formed for bituminous coal. In a high intensity 
turbulent combustor a mechanical separation of fine primary ashes 
from coal! particles can be expected due to aerodynamic and inertia 
forces acting on the particles heavily influencing the vaporization of 
ash constituents, radiation heat losses, separation of ash from com- 
bustion gases and the production of submicron particulates. At high 
temperatures, reactions of mineral matter with coal leading to the 
formation of lower oxides are also of significance. 


33888 Kinetics of regeneration of spent seed from MHD power 
generation systems. Joubert, J.I.; Mossbauer, P.F.; Ruppel, T.C.; 
Beinstock, D. (Pittsburgh Energy Research Center, PA). pp VII.4.1- 
VII.4.9 of Engineering — of magnetohydrodynamics. Zauderer, 
B. (ed.). University, MS; Univ. of Mississippi (1976). 
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From 15. symposium on the aoe aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
The chemical kinetics involved in reg spent 
sium seed produced under MHD conditions was pene on Ed ga 
solid cmnenel studied was extracted from a t seed/fly ash 
mixture generated in high-temperature seeded combustion tests. 
The extract was approximately 90% potassium sulfate by weight. A 
two-step regeneration scheme was considered. The first step consist- 
ed of reduction of potassium sulfate to potassium sulfide with hydro- 
gen or carbon monoxide. The second step involved conversion of 
potassium sulfide to potassium carbonate with steam/carbon dioxide 
mixtures, thereby liberating sulfur as hydrogen sulfide. Both hydro- 
gen and carbon monoxide are effective reducing agents in the 
temperature range 700 to 800°C. The ily ash extract could be 
reduced completely with either gas. The desulfurization of reduced 
extract with steam and carbon dioxide was studied at temperatures 
ranging from 300° to 800°C. Optimum conditions were found to 
occur at 500°C, using a 50% CO2.—50% HzO mixture. Overall sulfur 

removal of up to 97% could be achieved. 


33889 Voltage consolidation and control circuits for multiple- 
electrode MHD generators. Rosa, R.J. ——. State Univ., om 
man). pp _ VII.5.1-VIL5.4 of speci, o 
magnetohydrodynamics. Zauderer, B. (eS, Univesity. S; Uni 
of Mississippi (1976). 

From 15. symposium on the “ee of * 
magnetohydrodynamics; Philadelphia, PA, USA (24 May May 1976). 

A method is described for allowing more than one electrode 
pair of a segmented Faraday or diagonal MHD generator to be 
coupled to a single inverter. The method basically employs feedback 
of ac power to drive rectifier circuits which boost the dc output of 
one or more electrodes up to a common voltage level. Several 
circuit variations are described for doing this. circuits also 
provide some intrinsic or passive current and voltage control plus 
opportunities for active control. 


33890 Curve of current delivered from MHD generator to a 
conventional power grid by inverter system. Mitkowski, E.; Kordus, 
A.; Stiller, J.; yey tones A. (Tech. ee bee Poland). pp 
VII.6.1-VIL.6.6 0 Engineering aspects of magnetohydrodynamics. 
Zauderer, B. (ed.). University, MS; Univ. of Mississippi 7 

From 15. symposium on _ the aspects 
magnetohydrodynamics; Philadelphia, PA, fsa (24 May O70, 

Principles of theoretical analysis of current deformations on 
the base of electromagnetic processes appearing in a three-phase 
bridge inverter operating with an MHD generator are rted. For 
verification of obtained theoretical results, experi investiga- 
tions for inverter systems built in Technical University of Poznan 
were carried off. Experimental investigations affected the harmonics 
specter of current and allowed to define the contents of harmonics in 
a current delivered to a power grid as a function of the dc value of 
the MHD generator. 


33891 Progress on the testing of refractories for directly-fired 
MHD air heater service. Fenstermacher, J.E. Jr.; DeCoursin, D.G.; 
Smyth, R.R. (FluiDyne ———— Corp., saienopous, | MN). pp 
VIII.1.1-VII1.1.10 of eering of 
magnetohydrodynamics. Sadia . (ed.). University, sity, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on _ the on aspects 
magnetohydrodynamics; Philadelphia, PA, USA ro May 1970. 

Progress on testing of ceramic materials for application to 
directly-fired MHD air heater systems is rted. The test aut ote 
is directed toward the development of air heater s 
regenerative multiple fixed-bed type. The major Bn rob- 
lems are caused by the presence of potassium seed and coal in 
the gas stream. In tests to date, commercially available materials 
have been exposed to a particle laden gas streams streams 
containing approximately 0.1 w/o low sulfur Montana fly ash and 
potassium sulfate to produce 1 w/o K) that partially simulate the 
conditions anticipated in a MHD coal-fired power plant. Two types 
of tests were conducted to evaluate materials. The first utilized small 
test bars (1" x 1” x 6") to identify the most promising materials 
within selatively short time periods (5 hours). The second test 
evaluated the more promising materials for both lo time periods 
(30 hours) and within atmospheres that were periodically cycled 
between oxidizing and reducing conditions. The best material per- 
formance to date has been obtained with magnesia-based materials: 
chrome magnesite and spinel-bonded magnesia. Additional longer 
duration tests (2 tests of 100 hours duration each) were performed on 
these materials in a cored brick configuration (4-1/2" x 9” x 5-1/2' 
with eight 1-1/2” diameter holes) under cycling conditions. These 
tests were conducted over a range of temperatures to obtain infor- 
mation on the tendency for seed and slag to plug the matrix holes. 
No accumulation was observed above 2 oF. tion with the 
bottom of the bed cycled between 1400° and 1700° F did result in 
accumulations being observed but not sufficient to plug the holes. 
Subsequent operation at 2800° F removed the accumulated material. 
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33892 Corrosion of MHD materials in liquid seed slag. Shen, 
L.N.; Mason, R.E.; Oh, T.I.; Cutler, I.B.; Ure, R.W. Jr. (Univ. of 
Utah, Salt Lake City). pp VIIL.2.1-VIIL.2.6 of Engineering ts of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the — ig aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A number of commercially available refractory materials and 
some made in this laboratory have been tested — the rotating-rod 
and thermospray-gun methods. These materials include high density 
polycrystalline alumina, magnesium chromate spinel, magnesium alu- 
minate spinel, chrominum oxide, silicon oxynitride, 8’-alumina, 
sialon, and fused quartz. Measurements were made with fly ash from 
different coal deposits and different slag to seed ratios. For the 
thermospray-gun test, measurements were conducted as a function 
of spraying time, spraying frequency, and amount of slag sprayed. 
By means of EM, SE , and optical techniques, the failure 
mechanisms of polycrystalline alumina and magnesium aluminate 
spinel were investigated and it was found that slag diffused into the 
refractories through the grain boundaries causing the degradation. 


33893 Current experimental results from operation of the G.E. 
closed cycle ceramic regenerative heat exchanger. Cook, C.S. (Gener- 
al Electric, Co., King of Prussia, PA). pp VIII.4.1-VIII.4.5 of 
Engineering aspects of magnetohydrodynamics. Zauderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, fsa ch (24 — 1976). 

The experimental ceramic — enerative heat exchanger at the 
General Electric Company's Space Sciences Laboratory has been in 
operation for more than a oad and has produced es data 
relative to its utility as a closed cycle heat source. The heat 
exchanger is heated by a propane/air burner until the desired ceram- 
ic matrix temperature is achieved, then evacuated or purged with 
argon, pressurized and blown down with argon. Diagnostics are 
performed in a six inch flow diameter test section just upstream of a 
copper flow choking nozzle. The argon is sampled for residual 
molecular gases at two radial positions and three times during the 
blowdown while laser light scattering monitors the particulate con- 
tent of the flow. Data are presented correlating axial matrix tempera- 
ture profile, blowdown stagnation conditions, evacuation or purge 
conditions and molecular gas contamination. In general, the gas 
phase molecular contaminants decrease sharply with time with water 
in saturation due to the current low temperature of the bottom of the 
heat exchanger. It is shown, by extrapolating the data to full design 
blowdown conditions, that molecular gas contamination can be kept 
below the levels believed to be required by a large central station 
closed cycle MHD system. Future plans call for completion of the 
current test series using propane and synthesized low Btu coal gas 
fuels including fly ash injection to simulate direct coal combustion. 
In addition, it is planned to convert the facility to direct coal 
combustion using a horizontal cyclone coal combustor and appropri- 
ate water cooled ceramic lined valving. This will eventually require 
the installation of a more slag-compatible larger hole size ceramic 
matrix which will be specified in the near future. 


ic properties of some negative ions and gas- 
eous K-compounds from the combustion of coal impurities. Miller, 
W.J. (AeroChem Research Labs., Inc., Princeton, NJ). pp IX.8.1- 
IX.8.6 of Engineering os Uae of magnetohydrodynamics. uderer, 
B. (ed.). University, MS; v. of Mississippi (1976). 
From 15. symposium on the en —— aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
The combustion chemistry of a number of commonly encoun- 
tered coal impurities has been shown to be of considerable potential 
importance in con gaeer o the plasma properties of coal-fired MHD 
duct gases. Some prior thermodynamic work in flames relevant to 
this problem is s' , and the techniques employed and the 
results of recent work on the thermochemistry of phosphorous and 
aluminum under combustion conditions are described The electron 
affinity of PO2 has been determined in this study from measurements 
of negative ion formation in flames to be 338 +- 50 kJ mole~*. The 
results of the program also indicate that Al probably has a negligible 
— on electron concentrations in high temperature combustion 
The cause for the failure of Al-combustion products to 
attach electrons is still not clear; however it now appears quite likely 
that the source of the discrepancy between these observations and 
predictions based on existing data can be traced to uncertainties in 
the neutral species thermochemistry of Al-oxyhydroxides. 


33895 Momentum transfer cross-sections and conductivity inte- 
grals for gases of MHD interest. Spencer, F.E. Jr. (US Energy 
Research and Development Administration, Pittsburgh, PA); Phelps, 


A.V. pp IX.9.1-IX.9.12 of Engineering aspects of 


h ydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Missisp 


ppi (1976). 


From 15. symposium on the WS: aspects 


magnetohydrodynamics; Philadelphia, PA 


of 
SA (24 — 1976). 


ERA VOL. 4, NO. 12 


Present best estimates for the electron monentum-transfer 
collision cross-sections for the principal gases occurring in present 
laboratory and demonstration scale MHD generators of the closed 
cycle type and of those open cycle generators running on ash-free 
combustion plasmas are given. Also, the integrals of these cross- 
section functions are given for direct incorporation into the algo- 
rithm of Demetriades for calculating electrical properties of gas 
mixtures. 73 references. 


33896 Investigation of heat and mass transfer of electrodes in the 
low temperature ene _ Jimerin, D.G.; Gudkov, V.L; Motule- 
vich, V.P.; Chakalev, K.N. (The Krzhizhanovsky Power Engineer- 
ing Inst., Moscow, USSR). pp LP.1.1-LP.1.2 of Engineering aspects 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; 
Univ. of Mississippi (1976). 
From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
Recent experiments carried out on the installations such as 
UTSI, AVCO Everett, ENIN and others have shown that utilization 
of cooled electrodes and insulators seems to be a promising trend in 
developing effective coal-fired MHD generators with long service 
life. Heat and mass transfer of cathode models was studied on the 
installation based on the three phase ac plasma torch with the rated 
capacity of 6000 kVA. Gas from the plasma torch nozzle was 
supplied to the 50 mm diameter sectionized channel with the total 
length of 800 mm. An aqueous solution of K2COs was fed to the first 
section of the channel and gas was supplied to the second section for 
smooth regulation of temperature. The major part of the experiments 
used air as a working fluid. Results are presented. 


DUCT ENGINEERING AND FLUID DYNAMICS 


REFER ALSO TO CITATION(S) 33833, 33840, 33843, 33881, 
33882, 33883, 33896 


33897 (AD-A—058330) Investigations of the dynamics of MHD 
flows. Final technical report. (Colorado State Univ., Fort Collins 
(USA). t. of Electrical Engineering). 10 Jan 1978. Contract 
N00014-76-C-0985. 53p. 

Exact similarity solutions are derived for the incompressible 
flow of electrically conducting, viscous fluids across homogeneous, 
axial magnetic fields and nonuniform, azimuthal magnetic fields in 
diffusers with plane walls. The velocity distributions in the MHD 
diffusers, the onset of flow separation, and the control of separation 
by means of magnetic fields are discussed under consideration of 
induced etic fields and viscous stress relaxation. The Stark- 
effect and (absorbtion) satellite spectra in helium plasma flows with 
homogeneous magnetic fields are calculated in presence of laser 
radiation. 

33898 (CONF-780941—6) Potassium seed activities in open- 
cycle MHD system: predictions using a multiphase multicomponent 
solution model. Hsu, C.C.; Johnson, C.E. (Argonne National Lab., 

Evanston, IL (USA)). 1978. Contract W-31- 109- ENG-38. 33p. Dep. 
NTIS, PC A03/MF AO1. 

From 10. materials research symposium; Gaithersburg, MD, 
USA (18 Sep 1978). 

Although the importance of seed recovery in the open cycle 
coal fired MHD System has been established, complete understand- 
ing of the complex chemistry existing at high temperature between 
potassium seed and coal-ash constituents is still lacking. A multi- 
phase, multicomponent solution model was developed by modifying 
the widely used NASA computer program for calculation of com- 
plex chemical equilibrium compositions to include a subroutine that 
calculates solution formation from the condensed phase species. This 
model has been used to predict the potassium activity in the KxO + 
SiO2., K20 + SiO. AkOs, K20 + SiO. + MgO, and K2O + SiO, 
+ CaO systems over the temperature range of 2300 to 1200 K, in 
which condensed phase components (i.e., K2SiOs, K2SioOs...) were 
assumed to form an ideal solution. Calculations showed that the 
addition of AlOs, CaO, or MgO to the K2O + SiO: binary system 
resulted in an increase in potassium activity in the gas phase, 
—— for CaO. Such information improves our predictive capa- 

ity and may be used in the selection of materials and in establish- 

high —— conditions for operation of the combustor-generator 

rature air heater components of an open cycle MHD 

py urther, the predictive capability of the program can be 

used to assess other, more suitable additives and in determining 
operating conditions for improved potassium seed recovery. 


33899 (CONF-790102—5) Slag deposition and its effect on the 
performance of MHD channels. Doss, E.; Im, K. (Argonne National 
Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 9p. Dep. NTIS, 
PC A02/MF AOl. 

17. AIAA aerospace sciences meeting; New Orleans, 
LA, USA, (1s Jan 1979). 
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The performance of MHD channels in the presence of surface 
slag coating is analyzed. The analytical model includes three parts, 
which are solved iteratively. The first part solves the steady-state, 
two-dimensional MHD flow equations for the inside of the channel. 
The second solves the slag flow equations of motion, and the third 
predicts the slag deposition rate by solving a set of diffusion equa- 
tions for the slag vapor and slag particles. <i terms are included 
for both nucleation and vapor condensation on the particles formed. 
The analytical model is applied to find the performance of the U.S. 
channel design for the U-25 facility without slag and with 10% and 
30% slag carryover, over a wide range of wall temperatures (800 to 
2000°K). The analaytical results show an improvement in the chan- 
nel power output, particularly for low surface temperature. The slag 
surface temperature and channel power output are almost independ- 
ent of the surface temperature for surface temperature < 1400°K. 
The wall heat flux is reduced because of the presence of slag, and 
this effect is more pronounced for cold walls. The analytical predic- 
tions for slag surface temperature and slag thickness agree reason- 
ably well with the available experimental data. 


33900 (FE—2341-7) Topical report on insulating wall boundary 
layer in a Faraday MHD generator. Rankin, R.R. (Stanford Univ., 
CA (USA)). Apr 1978. Contract EX-76-C-01-2341. 128p. Dep. 
NTIS, PC A07/MF AOl1. 

An experimental and analytical investigation has been under- 
taken of the insulating wall boundary layer in a Faraday MHD 
generator. The present investigation of the insulating wall boundary 
layer has shown that modifications due to MHD effects can have a 
very significant influence on the insulating wall friction and heat 
transfer in a Farady MHD generator. The modified flow, called 
extended Hartmann flow, is evidenced by an alteration of the veloc- 
ity profile due to the variation of the vector J x vector B force 
across the channel in the magnetic field direction. The non-uniform 
current distribution is related to variations in both the velocity and 
the electrical conductivity across the channel. Turbulence damping 
was also included in the present work as the laser anemometer 
measurements provided direct measurement of this effect. The ana- 
lytic model involved the computer solution, using finite difference 
techniques, of the momentum, energy, and electrical equations in- 
cluding MHD effects for the turbulent insulating wall boundary 
layer. The experimental study consisted of the measurement of the 
velocity profile at the center of the insulating wall in an MHD 
generator using a laser anemometer. 


33901 (FE—2524-8, pp 66-76) Slag-seed equilibria and separa- 
tions related to the MHD system. Woodriff, R.; Howald, R.; Eliezer, 
I.; Amend, J.; Eliezer, N. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Measurements of potassium and sodium vapor pressure over 
binary and ternary systems were performed. An analysis of heat 
capacities of alkali silicate liquids was carried out. A partial analysis 
of the potassium oxide—silicon oxide—aluminum oxide system was 
completed. A new phase diagram was calculated for mullite, liquid, 
and gamma—alumina phases. 


33902 (FE—2524-8, pp 77-84) Physical properties of coal slag 
and electrode materials: thermionic emission and effects of electrical 
conduction. Lapeyre, G.; Anderson, J. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Thermionic emission measurements on five high-silica slags 
with varying potassium content give an effective work function in 
the neighborhood of 4.5 eV. At low potassium concentration the 
variation in the work function may be consistent with the amount of 
potassium in the samples. Measurements on a lanthanum chromite 
sampe show a work function of 3.13 +- 0.04 eV. The emission 
current density for this sample, extrapolated to 2000°K, is approxi- 
mately 6 amps/cm’, well within the range useful for MHD applica- 
tion. 


33903 (FE—2524-8, pp 85-92) Slag pean properties: electrical 
and thermal conductivity. Pollina, R. 1978 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

Electrical conductivity measurements in Rosebud ash with 
additions of K2COs seed and Fe2Os are described. Both substances 
enhance the electrical conductivity of slag by orders of magnitude 
below 1400°K for mixtures likely to occur in an MHD generator. 
The thermal diffusivity of Rosebud ash has been measured at 
MERDI for our samples. Between 293 and 1117°K, the thermal 
diffusivity of a low temperature annealed natural ash is 0.0045 +- 
0.0005 cm*/sec. The thermal expansion of RFG firebrick has been 
found to be 1.0 x 10°®, in agreement with the manufacturer's pub- 
lished value. The thermal expansion of natural Rosebud ash in 6.5 
+- 0.4 x 10°°K~! averaged over the range 293 to 923°K. This is 20 
percent less than — and accounts for the cracking of alumina 
boats containing melted Rosebud ash when cooled. 
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33904 (FE—3087-2, pp 124-139) ree equilibria and separa- 
Y , R.; Eliezer, L; Woouriff, 


tions related to the MHD system. Howald. 
R.; Eliezer, N.; Puligandla, V. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

The measurements of sodium-containing systems were com- 
pleted; their analysis, together with literature data, will provide 
important insight into the behavior of potassium-containing systems. 
Simultaneous two-element measurements have been developed. Mea- 
surements and analysis of calcium-containing systems which approxi- 
mate actual slags have started. 


33905 (FE—3087-2, pp 140-148) Physical properties of coal slag 
and electrode materials: thermionic emission and effects of electrical 
conduction, Lapeyre, G.; Anderson, J. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, April—June 1978. 

Thermionic emission measurements were begun on the low- 
silica series of synthetic slags using a massive copper anode to 
prevent re-emission of potassium ions. The slag with no potassium 
was found to have a fairly high effective work function: 4.88 +- 0.16 
eV. Slag samples containing five percent and 20 percent, respective- 
ly, by weight K2O were measured in the range of temperature 
100°K to 1500°K. The work function was found to be temperature 
dependent, increasing from 3.2 eV to 4.1 eV from the lower end to 
the upper end of the temperature range. The work function variation 
probably reflects a temperature dependent potassium surface concen- 
tration. 


33906 (FE—3087-2, pp 166-181) bg! pees properties: electri- 
cal and thermal conductivity. Pollina, R. 

In MHD power generation: ae development and engi- 
neering. Quarterly progress report, April—June 1978. 

The electrical conductivity of three seeded coal slags (Mon- 
tana Rosebud, Illinois No. 6, and New Hampshire) is presented. All 
slags have similar electrical conductivity above 1670 K, but impor- 
tant and substantial variations below 1000 K, which are of interest in 
cold-wall applications. The effect of iron is shown to be at least as 
important as seed in enhancing the electrical conductivity of slags. 


33907 (PNL-SA—6823) Electrochemical studies of MHD chan- 
nel electrode materials in molten potassium salt and coal slags. Mar- 
chant, D.D.; Griffin, C.W.; Bates, J.L. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Feb 1978. Contract EY-76-C-06-1830. 
6p. (CONF-780307—14). Dep. NTIS, MF AO1. 

From 17. symposium on engineering aspects of MHD; Stan- 
ford, CA, USA (27 Mar 1978). 

Portions of document are illegible. 

Laboratory tests were conducted on some potential MHD 
elecrode materials to evaluate their electrochemical reactions. Elec- 
trode materials 0.25FesO, 0.75MgAlsO, (FMAS), Lao 9sMgo osCrOs 
(LMC), and 0.10Tb,O; 0.90HfO2 (THF) were tested in both liquid 
ana vapor K2CO, and K2SO,, as well as potassium seed. Tests have 
confirmed that electrochemical reactions are substantially acceler- 
ated in these materials when used as electrical conductors. Electro- 
chemical e‘fects are functions of electrolyte composition (especially 
Fe and K), temperature, and electric current density. 


33908 (SANI)—78-1954) Numerical codes for MHD flows. 
Quarterly technical progress report. Blottner, F.G.; costes A.J.; 
Taylor, J.G.; Hadley, G.R. (Sandia Labs., Albuqu NM 
(USA)). Feb 1979. Cosmet EY-76-C-04-0789. 23p. Dep. Tis, PC 
A02/MF AOl1. 

The objective of this work is to develop numerical techniques 
and codes for characterizing coal-combustion-operated MHD 
ators and diffusers. The pu for this activity is twofold: (a) 
provide the MHD Division of the Department of Energy with 
evaluative guidelines in selecting and exercising channel codes; (b) 
provide users with codes to design MHD channel/diffusers and 
evaluate their performance. The scope of work calls for four tasks: 
1) unsteady one-dimensional channel code: to modify an existing 
time-dependent code to include MHD effects for approximate pre- 
dictions of the flow from the combustion chamber through the 
diffuser; 2) multidimensional channel codes: to develop codes for 
predicting the complete inviscid-viscous flow across the duct in an 
MHD generator and diffuser; 3) slag layer studies and heat transfer 
analyses: to adapt an existing code to predict the stability conditions 
of slag layers which are driven by turbulent exterior flows and to 
develop a code for predicting slag layer growth; and 4) arc forma- 
tion, migration, and electrode erosion: to conduct transient analyses 
in evaluating the inter-electrode arcing and constricted dischar; 
from th gas to the electrode in the presence of Hall current. A 
summary of the current progress on these tasks is presented. 


33909 Plasma diagnostics in an MHD installation. Self, S.A.; 
Vasil’eva, I.A.; Nefedov, A.P. pp 622-680 of Open-cycle 
magnetohydrodynamic electrical power generation. Petrick, M.; 
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“— B.Ya. Argonne, IL; Argonne National Laboratory 

To obtain detailed information about the working fluid pro) 
erties that are important in determining the operation of MH: 
generators, diagnostic instrumentation is required. The most impor- 
tant plasma flow properties that must be measured include tempera- 
ture, seed concentration, electrical conductivity, electron concentra- 
tion and mobility, and velocity. Additionally, in coal-fired systems, 
the ash particulate loading and size distribution is of interest. A 
variety of diagnostic techniques, including material probes and non- 
intrusive optical methods, have been developed to various degrees. 
The most satisfactory method of tem ture measurement employs 
the gy line reversal technique and is well established for 
clean flows. Satisfactory spectroscopic techniques for measuring 
seed concentration in clean combustion MHD flows have been 
developed. Methods for direct measurement of electrical conductiv- 
ity include conductive (4-wire) probes and inductive (rf) — 
inserted into the flow for short periods. Both the Institute of Hi 
Temperatures and the Stanford group have demonstrated the utility 
of swept Langmuir probes for measurement of electron concentra- 
tions in combustion MHD flows, but additional work is necessary to 
establish the technique firmly for inchannel measurements. A very 
accurate method for determining both electron concentration and 
mobility in combustion MHD flows is the use of sub-millimeter 
wave propagation. The effectiveness of laser anemometry for meas- 
uring the average velocity and turbulence intensity in MHD channel 
flows with high spatial resolution has been demonstrated by mea- 
surements of both electrode wall and insulating wall boundary layer 
profiles in an operating generator. 82 references. 


33910 Experimental fluctuation analysis in a noble gas MHD 
. Hellebrekers, W.H.; Veefkind, A.; Rietjens, L.H.Th. 
indhoven Univ. of Tech., Eindhoven, The Netherlands). pp 
11.3.14-11.3.21 of yo me aspects of magnetohydrodynamics. 
Bienstock, D. (ed.). University, MS; University of Mississippi (1977). 
From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

A series of experiments on fluctuation phenomena in an MHD 
generator is described. By measuring the plasma radiation it is 
possible to determine probability density functions for the electron 
temperature and electron density. It appears that the relative fluctu- 
ation level in T/sub e/ is smaller than in N/sub e/. The average 
values of conductivity and Hall parameter will be compared with 
the measured effective values. Due to the fluctuations in the electron 
density the conductivity is reduced to about 51%. Further, fluctu- 
ations in electrode currents have been analyzed. Cross-correlation of 
these currents gives information about the propagation of the fluctu- 
ations along the generator. 


Spectroscopic determination of electrical conductivity in 
an MHD duct from absolute intensity measurements. Wang, S.Y.; 
Smith, J.M. (NASA Lewis Research Center, Cleveland, OH). pp 
V.1.1-V.1.5 of Engineering — of magnetohydrodynamics. Bien- 
stock, D. (ed.). University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Measurements of the electrical conductivity in the NASA 
Lewis cesium seeded, H2—O2 MHD duct have been previously 
reported. These measurements were performed in constant area, het 
sink, cylindrical, Hall type MHD channels. The electrical conductiv- 
ity was measured in the classical manner by applying a voltage 
across the channel from one end electrode to the other, measuring 
the current, and using the inner electrodes as probes to monitor the 
voltage distribution along the channel. The average electrical con- 
ductivity was then calculated. In order to corroborate the measure- 
ments and to analyze the possibility of nonuniform seed injection, a 
spectroscopic investigation of the plasma conductivity has been 
unertaken. Transverse profiles of the absolute integrated intensity 
were measured from the optically thin lines of CSI-.5664  M and 
5636 is M. Radial profiles of emission coefficient were obtained 
from the measured transverse profiles of intensity by Abel inversion. 
Radial profiles of electrical conductivity were then obtained under 
two different assumptions. In the first the Cs seed fraction is assumed 
uniform and equal to the measured flow rate at the time when the 
temperature and conductivity were obtained. In the second method 
the local temperature and pressure are taken to be those given by a 
one-dimensional channel calculation including heat transfer and fric- 
tion. In this case profiles of conductivity and seed fractions are 
obtained. The results of the two methods are compared to the 
previously measured conductivity. 


33912 Electron concentration measurements in combustion MHD 
flows. Self, S.A.; Reigel, F.O.; James, R.K. (High Temperature 
Gasdynamics Lab., Stanford Univ., CA). pp V.3.12-V.3.17 of Engi- 
neering aspects of magnetohydrodynamics. Bienstock, D. (ed.). Uni- 
based» MS; University of Mississippi (1977). 

rom 16. engineering aspects of MHD s ium; Pitts- 
burgh, PA, USA (16 May 1997). Mics — 
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methods for the determination of electron concentration are 
discussed as an alternative to, or a check on measurements of 
electrical conductivity and temperature for characterizing plasma 
properties in combustion MHD flows. In particular, the interferome- 
tric method of determining the free electron concentration is ana- 
lyzed, and its potential assessed. A submillimeter laser Michelson 
interferometer is described and preliminary measurements of elec- 
tron concentration in the free jet of the Stanford M-8 combustor are 
reported. It appears that accurate measurements of the path integral 
of electron concentration can be made, which give reasonable agree- 
ment with values calculated from Saha equilibrium at temperatures 
measured by the line reversal technique. A measure of the electron 
mobility may also be obtained and hence the electrical conductivity 
may be derived by a single non-intrusive measurement technique 
which is applicable to ash-laden flows. 


33913 Electrical and thermal instabilities in the electrode surface 

region in a combustion MHD channel, Kon, T.; Kayukawa, 

N.; Ozawa, Y.; Aoki, Y. (Lab. for Energy Conversion Process, 

Hokkaido Univ., Sapporo, Japan). pp VI.1.1-V.1.4 of Engineering 

aspects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
S; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Theoretical investigations on the electro-thermal instabilities 
were carried out by means of plane wave and variational analysis for 
the modeled MHD electrical boundary layer. It was clarified that 
Hall’s effect was one of the most influential parameters on the 
occurrence of current instabilities. It was also concluded that in 
order to suppress the instability it was useful to employ an easily 
ionizable seed material, an electrically resistive, but thermally con- 
ductive electrode and/or to realize the magnetic field configuration 
proposed by Y. Ozawa, et al. 


33914 Electrical behavior of slag coatings in coal-fired MHD 
generators. Koester, J.K.; Nelson, R.M. (High Temperature Gasdyn- 
amics Lab., Stanford Univ., CA). pp VI.2.5-V1.3.13 of Engineering 
aspects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The response of slag layers to applied transverse and axial 
discharges under MHD generator duct conditions was investigated 
for various metal electrodes and two different coals. Axial slag 
breakdown and both diffuse and arc mode transverse discharges 
were observed with cinephotography. The critical current density 
for diffuse mode operation was an order of magnitude larger for 
mild steel electrodes than for stainless steel or nickel electrodes. 
Measured values of slag layer resistance increased rapidly with 
decreasing electrode temperature. A large contact resistance was 
measured for the slag layer over the nickel electrode. The excellent 
slag contact with the steel electrode was traced to chemical interac- 
tion of the slag with an iron oxide film on the electrode surface. The 
large variations in diffuse mode performance for different electrode 
materials is shown to correlate well with a function of slag layer 
resistance. 


33915 Axial field limitations in MHD generators. Unkel, W.; 
Kruger, C.H. (Stanford Univ., CA). pp VI.4.14-V1.4.20 of Engineer- 
ing aspects of magnetohydrodynamics. Bienstock, D. (ed.). Universi- 
ty, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Induced and applied field experiments and theoretical calcula- 
tions have been performed to aid in the understanding of Hall 
voltage breakdown. Insulator dominated breakdown was observed 
in the induced field experiments and was qualitatively similar to 
insulator dominated breakdown observed in the applied field experi- 
ments. The breakdown threshold voltage for insulator dominated 
breakdown was somewhat lower than for the same gap in applied 
field experiments. Further applied field experiments confirmed the 
distinction between plasma and insulator dominated breakdown and 
showed that for plasma breakdown, the insulator eventually becomes 
the dominant current carrier. This implies that modeling of post- 
breakdown behavior should concentrate on insulator conduction 
rather than on plasma conduction. Comparison of theory and experi- 
ment for the applied field configuration indicate that the threshold 
for two-dimensional plasma and insulator thermal runaway can be 
taken as an upper bound for the experimentally observed plasma and 
insulator dominated breakdown respectively. 


33916 Influence of the transverse current nonuniformity, caused 
by current leakages onto the insulating walls of the channel, on the 
local characteristics of a nonideal MHD generator. Kirillov, V.V. 
(Inst. of High Temperature, Moscow, USSR). pp VI.5.21-V1.5.28 of 
Engineering aspects of magnetohydrodynamics. Bienstock, D. (ed.). 
University, MS; University of Mississippi (1977). 
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From 16. engin er ish aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The characteristics of a real MHD generator undergo a 
considerable effect of many factors determined by design features 
(nonideal character) of a MHD channel. As no one now has at one’s 
disposal structural materials able to withstand operating tempera- 
tures characteristic for plasma flow in MHD generator channel the 
channel walls must be cooled. That leads to comparatively cool 
boundary layers occurring on the wall with plasma conductivity in 
the layers being much below this in the flow core, The insulating 
walls of channel and interelectrode insulators are not of ideal insulat- 
ing quality and conduct current both in transversal and longtitudinal 
directions. This results in a possibility of current leakage from the 
plasma flow onto side (insulating) walls directly. The transversal 
current nonuniformity, occurring in the flow under these conditions, 
suppress the negative effect of transversal nonuniformity of plasma 
conductivity and can substantially influence MHD generator charac- 
teristics. The study of this problem is of practical interest especially 
in connection with progress in the development of MHD power 
plants intended for ash-containing fuel (coal). A film of liquid slag 
with surface conductivity sufficiently high will be always present on 
the channel walls in such plants. Even higher nonuniformities of 
transversal current distribution can be expected in window-frame 
channels promising designs for commercial MHD generators. 


33917 Study of the maximum Hall voltages and interelectrode 
breakdown in the channel of an open-cycle MHD generator: a joint 
U.S.—U.S.S.R. experiment on the U02 facility MHD generator. Bur- 
enkov, D.K.; Dolinsky, Yu.L.; Zalkind, V.I. (Institute for High 
Temperatures, U.S.S.R., Moscow). pp VI.6.29-VI.6.34 of Engineer- 
ing aspects of magnetohydrodynamics. Bienstock, D. (ed.). Universi- 
ty, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Complementary experimental and theoretical studies of maxi- 
mum Hall voltage and interelectrode breakdown were carried out in 
a U02 channel using hot electrodes and insulators of surface tem- 
perature close to 1900°K. The experimental studies included mea- 
surements of electrical interelectrode characteristics over a wide 
range of operation, of plasma electrical characteristics and of surface 
temperatures. Films were also taken of the interelectrode gap for 
different levels of electrical stresses. The theoretical studies of intere- 
lectrode breakdown considered two characteristic cases for B/sub 
app/B = 1.0, representing the ideal case, and B/sub app/B = 0.33 
representative of an upper limit case for the conditions achieved in 
the experiment. 


33918 OHM’s law for plasmas with non-isotropic inhomogenei- 
ties and its effects on the — of MHD generators. Shamma, 
S.E.; Martinez-Sanchez, M.; Louis, J.F. (Massachusetts Inst. of 
Tech., Cambridge). pp VII.1.1- VIL1.7 of Engineering aspects of 
magnetohydrod ynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Reduction formulas for the effective, or macroscopic, Ohm's 
law parameters are derived for inhomogeneous plasmas with aniso- 
tropic conductivity fluctuations having two general types of geome- 
try: (a) elongated or shortened in the direction of the magnetic field. 
(b) Two-dimensional, with the direction of constant properties lying 
in the plane perpendicular to the magnetic field. In each case, two 
approaches are used: (a) the small perturbation method; (b) an 
approximate method where each region in the plasma is separately 
considered, and consistency conditions are used to relate the results 
corresponding to each separate region to the effective properties of 
the whole plasma. Both methods are found to agree well when the 
fluctuations are weak, but differences appear at high fluctuaton 
levels and, for non-uniformities very elongated along B vector, also 
when the Hall parameter £ is high. Comparison with available exact 
solutions valid at high 8 and ol fluctuation levels indicate that 
the self-consistency method gives accurate results even in these 
cases. The results of these analyses are used to evaluate the perform- 
ance reduction in MHD channels with plasma nonuniformities of 
several geometries, including axial streamers, perfectly isotropic 
fluctuations, and fluctuations elongated along B vector; the power 
density is reduced most strongly when 8 and the r.m.s. of the 
fluctuations are high, and also when the inhomogeneities are 
stretched along the magnetic field. 


33919 Three dimensional current distribution in diagonal con- 
pony wall channels, Wu, Y.C.L.; Rajagopal, G. (Univ. of Tennes- 
see Space Inst., Tullahoma). pp VII.2.8-VII.2.12 of Engineering 
aspects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
MS; University of Mississippi (1977). 
From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 
The three-dimensionai electrodynamic problem is solved for 
the Hall configuration. Representative velocity and temperature 
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profiles for turbulent flow are used in the computation. It can be 
shown that with a rotation of the coordinate system about z-axis 
(magnetic field direction), the diagonal conducting wall (DCW) 

channels are similar to the Hall channel. It is found that the electric 
potential nonuniformities increase with increasing load under the 
same gasdynamic conditions. One can introduce a kind of electric 
nonuniformity factor, say A, in a way similar to the — 
nonuniformity factor (G factor) introduced by Rosa. electric 
nonuniformity factor can be used in a simple manner to account for 
the increase of losses with increasing load. It provides an engineering 
tool to predict the overall performance of generators. 


33920 Coupled electrical and fluid calculations in the cross plane 
in arog MHD generators. Maxwell, C.D.; Markham, D.M.; Deme- 
es, S.T.; Oliver, D.A. (STD Research Corp., Arcadia, CA). pp 
VIL: 31 13-VI1.3.20 of a pects of magnetohydrodynamics. 
Bienstock, D. (ed.). University, S; University of Mississippi (1977). 
From 16. engin Ser ist aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 19 
Two dimensional aspects of the coupling between the quasi- 
three dimensional fluid and electrical equations are presented. It is 
shown that significant Hall current-induced secondary flows can 
exist even in Faraday generators. These secondary flows can domi- 
nate the turbulence-related secondary flows induced by noncircular- 
ity of the duct cross section. Insulator wall velocity overshoots and 
friction enhancements caused by nonuniform plasma properties are 
predicted in agreement with previous work. For conducting wall 
generators, the velocity overshoots can extend over the electrodes as 
well. The conducting wall generator also exhibits a tendency for 
current constriction on the sidewall at high values of the Hall 
parameter. The predicted phenomena are compared to experimental 
experience with slag deposition patterns and conducting wall sidebar 
damage. 


33921 Calculation of end effects in open-cycle MHD power 
erators. Cutting, J.C.; Maxwell, C.D.; Ling, R.T. (STD Rese Rane 
Corp., Arcadia, CA). pp VII.4. 21-VIL.4.26 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engin oa aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 Mi May 19 

This effort is directed sil evaluating the effect of the end 

region —_* the overall performance of open-cycle MHD gener- 
ators. ee-dimensional calculations to determine the effect of 
magnetic field gradients and the power takeoff geometry upon the 
currents and electric fields in the end regions of diagonally connect- 
ed, open-cycle MHD genertors have been performed. The present 
formulation makes no assumption about the orientation of the mag- 
netic field, and detailed peared ets ry od field Pee be. 
tions typical of large magnets for n-cycle wer 
ators are used in this analysis. Spatial distribution of p 
ties are determined for both end regions from detailed 
models available at STD Research. Location of the power takeoff 
region in the magnetic field is studied to determine the three- 
dimensional current and voltage and effects which predominate 
where axial and transverse gradients of the magnetic field are 
The mathematical formulation has been implemented for 
regions in a finite difference computer code which utilizes efficient 
and storage conserving numerical techniques. The numerical method 
combines both the direct solution technique and an iterative process. 
An infinitely finely segmented electrodes model is used to 
the boundary conditions. The results show significant increase in the 
asymmetry and strength of the electric fields in the downstream end 
of the generator due to effects of axial and transverse gradients of 
magnetic field. 


33922 Experimental investigation of fluctuating properties within 
a combustion MHD generator. Barton, J.P.; Koester, J.K.; Mitchner, 
M. (Stanford Univ., CA). pp VII.5. 27-VI1.5.33 of Engineering as- 
pects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

A highly sensitive (2 to 20,000 Hz) microphone pressure 
transducer was used to measure pressure fluctuations in a subsonic, 
combustion, segmented Faraday generator. Both pressure and volt- 
age probe fluctuations were measured as functions of current density 
and magnetic field strength for two different mass flow rates. The 
voltage signals were characterized by convective property variations 
whereas the pressure signals indicated acoustic oscillations. RMS 


values, frequency spectra, and cross-correlations for the pressure and 
voltage fluctuations are presented. At a J x B interactions, large 


increases (up to a factor of 4) in pressure 
at low frequencies (< 100 Hz). 


33923 Consideration of some three-dimensional effects in MHD 
channel, Bityurin, V.A. (Academy of Sciences, Moscow, U.S.S.R.); 
Zatelepin, V.N.; Lyubimov, G.A. pp VII.6.34-VII.6.38 of Engineer- 


uctuations were observed 
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ing of magnetohydrod . Bienstock, D. (ed.). Universi- 


: y ynamics 
ty, MS; University of Mississippi (1977). 


From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

A study of the occurrence of intensive and essentially — 
dimensional secondary flow in linear MHD channels is 2 eee 
Such secondary flow may occur as a result of non-potentiality of the the 
body-force. The non-potential component of the Lorentz force may 
be large enough, for example, under conditions typical of large-scale 
combustion driven MHD generator with the diagonal-conducting 
side walls. An analysis of the flow pattern for incompresible fluid 
case is carried out on the base of some model distributions of the 
flow parameters in the first order approximation on the MHD 
interaction number. 


= Electrode phenomena in slagging MHD channels. Petty, 

go A.; Solbes, A. (Avco Everett Research Lab., Inc., 
Seam A). pp VIII1.1-VIIL1.12 of En ~~ ig aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). ersity, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

A theoretical and Semrane study of electrode phenom- 
ena, as they relate in particular to the interfacial current transport in 
slagging MHD channels, is presented. The theoretical study includes 
an analytical study of the stability of the current transport in the 
vicinity of electrode walls. The critical current density for arcing is 
shown to depend on the temperature of the plasma or slag-wall 
interface as well as the unperturbed temperature gradient. Generator 
studies of the current transport process ~~ 4 voltage drop mea- 
surements and visual studies of the current transport to anodes and 
cathodes. The effect of slag and of the magnetic field are discussed. 
The study of the wall processes in genertors includes a determination 
of the leakage resistance and breakdown voltage of interelectrode 
gaps. The experimental study is complemented by an evaluation of 
the degradation characteristics of various anode and cathode materi- 
als and designs. Degradation characteristics are compared both with 
and without slag. Oxidation rather than arc damage is the main 
p arwrmage process for anode elements. The use of high thermal 

iffusivity materials appears to minimize the degradation process. 


33925 Slag flow and current transport in a simulated generator 
environment. Stickler, D.B.; Saro, R.D. (Avco Everett Research 
Lab., Inc., Everett, MA). pp VIII.2.13-VIII.2.20 of Engineering 
aspects of magnetohydrodynamics. Bienstock, D. (ed.). University, 
MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Steady state and transient slag flow behavior is discussed in 
terms of a range of system variables. Flow field, combustor stoichio- 
metry, and feed composition were varied in a tric manner to 
obtain data on slagging rate and steady state conditions. Results are 
generally consistent with expectations based on theory. A prelimi- 
nary test of MHD channel performance dependence on slag compo- 

sition was also made, with overall results qualitatively consistent 
with slag properties. 


33926 Some properties of coal slags of importance to MHD. 

ae (National Bureau of Standards, Washington, DC). pp 
VIII.3.21- vin 3.25 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Coal slag viscosity, thermal diffusivity, electrical conductiv- 
ity, vaporization effects and seed-slag interactions are briefly de- 
scribed as they relate to MHD problems. Equations relate viscosity 
to composition and temperature. K2O from seed causes an increase 
in viscosity below 30% and a decrease in greater amounts. The 
maximum is at 15 to 20% K2O. Data on several real slags are given. 
oo temperatures can be inferred from viscosity data. 

diffusivity of real and synthetic slags show a minimum at 
1000 to 1100°C. K2O and SiO. lower diffusivity; Fe2Os raises it. 
Vaporization data have been used to predict a stable slag in the 
channel area with negligible fractionation. Phase equilibria data 
indicate potassium alumino—silicates will remain stable in K2O-rich 
vapors but will crystallize in iron-rich slags. This will affect viscosity 
and conductivity. 


33927 Comparison of measurements and predictions of the fluid 

mechanics and thermal behavior of MHD channel slag layers. Rod- 

ers, M.E.; Ariessohn, P.C.; Kruger, C.H. (Stanford Univ, CA). pp 

MM. 4.26-VIIL.4.31 of Engineering aspects of 

magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 

versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 

burgh, PA, USA (16M: May 1997). 
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—— methods for measurement of slag layer mass flow- 
rate and thickness are described. Results are reported for experi- 
ments in which slag surface thickness, surface temperature and run- 
off rate are measured. Wall temperature variations of 1000°K are 
observed to have little effect on slag surface temperature. Prelimi- 
nary experimental data are consistent with predictions based on a 
smooth layer flow model for slag. 


33928 Se eoabrees, € nine cod dum ents 
potassium seed. Bates, J.L. (Battelle, Pacific Northwest Lab., Rich- 
land, WA). pp VIII.5.32-VIII.5.36 of Engineering aspects of 
magnetohydrodynamics. Bienstock, D. (ed.). University, MS; Uni- 
versity of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The 600 to 1600°C electrical conductivity from a variety of 
natural molten coal slags containing potassium is summarized. The 
electrical conductivity in air varies depending upon the temperature, 
original composition, and — seed concentration. Below 
1400°C, the conductivities of different slags can vary by as much as 
six orders of magnitude. The conductivity increases with increasing 
temperature, and above 1400°C, the conductivities vary by a factor 
of ten. The conductivities below 1400°C can exhibit nonlinear log o 
versus T~' variations resulting from devitrification and oxidation- 
reduction. The electrical conductivity increases with increases in 
potassium and iron content, but decreases with increasing silica 
content. Slags with high potassium content exhibit high ionic con- 
ductivity. The wide variations in electrical conductivity between the 
different slags and with different potassium content, which coat 
electrodes and insulators, may be significant in channel performance. 


33929 US electrode wall for testing in the USSR U-02 MHD 
facility. Wright, R.J.; Rossing, B.R.; Young, W.E. (Westinghouse 
Research Labs., Pittsburgh, PA). pp I.1A.1-1.1A.7 of Engineering 
aspects of magnetohydrodynamics. Zauderer, B. (ed.). University, 
MS; Univ. of Mississippi (1976). 
From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
In accordace with the US-USSR Cooperative Pro; in the 
field of high temperature MHD materials joint tests of an MHD 
channel consisting of US designed electrode walls and USSR insulat- 
ing walls were conducted at the Soviet U-O2 MHD facility in 
Moscow from September 23 to October 1, 1975. The tests were used 
to demonstrate electrochemical stability, bulk structural integrity 
and electrode design feasibility of ceramic materials under clean fuel, 
alkali seed, hot wall conditions. The design, specification of materi- 
als, and construction of the electrode module and the material 
fabrication processes constitute a significant part of the overall 
program. Design of the electrode wall and material selections were 
synergistically combined to meet the principal objective, a 100-hour 
test. A segmented Faraday-type MHD generator was utilized to test 
five different oxide ceramic electrode materials and a single insulator 
material, magnesium oxide. 


33930 Slag-refractory behavior under hot wall generator condi- 
tions. Rossing, B.R.; Dilmore, J.A.; Smith, H.D. (Westinghouse 
Research Labs., Pittsburgh, PA). pp 1.2A.1-1.2A.5 of Engineering 
aspects of magnetohydrodynamics. Zauderer, B. (ed.). University, 
MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Several tests have been conducted on candidate electrode and 
insulator materials in a facility simulating the environment found in a 
coal fired MHD generator. These tests have been conducted for 
durations up to 40 hours with surface temperatures varyin o~ 
1400 to 1800°C. Several oxides, such as MgO, SrZrOs, Y2 
Y2Os stabilized ZrO2z, show promise for use under these canis 
Tests on several forms of MgO demonstrate that the absence of 
secondary impurity phases and open porosity are necessary to fully 
realize the corrosion/erosion resistance of these materials. 


33931 Axial field limitations in MHD generators. Unkel, W.; 
Kruger, C.H. (Stanford Univ., CA). pp 1.3.1-1.3.8 of Engineering 
aspects of magnetohydrodynamics. Zauderer, B. (ed.). University, 
MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Applied field experiments and theoretical calculations have 
been performed to aid in the understanding of Hall voltage break- 
down. Experimental results distinguish between breakdown where 
insulator effects dominate and breakdown where plasma effects 
dominate. The former breakdowns are characterized by a long (~ 
seconds) delay between initiation of current and breakdown and a 
breakdown timescale of ~ .2 seconds. The latter type of breakdown 
is characterized by a short (~ 20 millisecond) delay time and an 
even shorter breakdown time scale. Theoretical calculations com- 
pare favorably with the experimentally measured pre-breakdown 
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behavior and exhibit behavior similar in some respects to that 
observed in the experimental breakdowns. 


33932 Investigation of physical processes in the near-electrode 
region of MHD-generators. Baranov, N.N.; Molotkov, V.I.; Pober- 
ezsky, L.P.; Beilis, I.1.; Zalkind, V.1.; Zekzer, M.P.; Tichotsky, A.S. 
(Institute of High Temperatures, Moscow, USSR). pp I.4.1-1.4.8 of 
Engineering aspects of magnetohydrodynamics. Zauderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 


From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 
The experimental investigation of cathode zone parameters of 
a diffusive discharge has been made. The laboratory installation 
provided an electric conductivity of the flow up to 20 (Ohm m)~}, 
temperature up to 2650 k velocity up to 30 m/s. The prim 
emphasis has been given to the application of the asthod of the 
lasma capacitor for determining cathode zone parameters. In the 
a equency range of 100 kHz u Xo 30 MHz the components of the 
interelectrode gap impedance ted been measured. On the base of 
frequency dependencies of the resistive and capacitive components 
of the impedance the thickness of the space-charge sheath near an 
electrode, the resistance of the sheath and the resistance of a quasi- 
neutral part of the gap plasma have been obtained. 


33933 Boundary layer calculations for the MHD insulator wall. 
Rankin, R.R.; Eustis, R.H. (Stanford Univ., CA). pp 1.5.1-1.5.4 of 
Engineering aspects of magnetohydrodynamics. Zauderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the er: aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 i gy 1976). 

Results from a computer model of the insulating wall bound- 
ary-layer in MHD generators are presented. In many of the earlier 
analyses of MHD channels, the insulator wall has been treated either 
as the electrode wall or as a surface which experiences no MHD 
effects. The present model predicts the current distribution, the 
friction, and the heat transfer on an insulating wall with MHD 
effects included. Because of the thermal bundary-layer which will 
develop on the insulator wall, it is expected that the current distribu- 
tion in the magnetic field direction will not be uniform due to the 
variation in electrical conductivity. Also, because of the sidewall 
boundary-layers, a Hartmann flow will develop, and this has been 
demonstrated to have an influence on the current distribution in the 
magnetic field direction. As the current distribution is altered, it 
would be expected that the momentum boundary-layer would be 
altered through the vector J X vector B term, with a consequent 
influence on the skin friction. Also, the sidewall heat transfer could 
be affected because of the variation of the Joule heating. Some 
MHD accelerator experiments have shown a substantially higher 
insulator wall heat transfer than would be expected from an ordinary 
boundary-layer. It is clear, then, that a study of the insulator wall 
boundary-layer is necessary to determine its potential influence on 
generator performance. The analytical model is first presented and 
subsequently computer results are given for three cases. 


33934 In-channel observations on coal slag. Koester, J.K.; Rod- 
gers, M.E.; Eustis, R.H. (Stanford Univ., CA). pp I.6.1-1.6.10 of 
Engineering aspects of magnetohydrodynamics. Saoderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Experiments on slag deposition and on electric current trans- 
port through slag layers under MHD generator duct conditions are 
described. The fluid mechanics of slag layers were studied using a 
synthetic ash, a Pittsburgh coal, and a Montana coal. Slag layer 
development, deposition onto various surfaces, and transverse ripple 
behavior were observed. The slag layer composition and microstruc- 
ture were investigated. The slag layer response to applied electric 
fields was measured with voltage probes and cinephotography. 
Diffuse and arc modes of slag current transport were observed. 
Results for a smooth surface, diffuse discharge slag layer model are 
presented. The regime for the diffuse mode was very sensitive to the 
electrode surface temperature. A correlation is suggested for defin- 
ing the diffuse mode stability boundary. 


33935 Replenishment processes and flow train interaction. Stick- 
ler, D.B.; DeSaro, R. (Avco Everett Research Lab., Inc., MA). pp 
1.7.1-1.7.10 of Engineering aspects of magnetohydrodynamics. Zau- 
derer, B. (ed.). University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Maintenance of MHD generator surfaces by continual deposi- 
tion and flow of coal slag appears to represent a viable approach to 
long duration base load operation. In that context, the development 
of slag layers and evolution of a steady state slag-gas interface 
condition has been studied. Primary experimental variables are slag 
carryover, free stream mach number, and wall surface condition. It 
is found that slag carryover, boundary layer development history, 
and wall surface condition are controlling factors in slag layer 
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growth. Mach number has a weak effect. Final surface condition 
appears relatively independent of all parameters in the range studied. 
It is observed that seed feed can cause strong transient response in 
the slag layer properties, as may variation in generator power 
extraction. Both may affect local J and E distribution. Temperature 
measurements strongly suggest that current transport in the wall 
boundary layers must be primarily by arc columns. An estimate of 
slag layer-electrode wall requirements for sustained arc transport is 
proposed 


33936 Slag layers in direct coal-fired MHD power generation. 
Crawford, L.W.; Dicks, J.B.; Beaton, M.S.; Whiteford, J.; Muehl- 
hauser, J.W. (Univ. of Tennessee, Tullahoma). pp I.8.1-1.8.6 of 
Engineering aspects of magnetohydrodynamics. Zauderer, B. (ed.). 
University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the a aspects of 
magnetohydrodynamics; Philadelphia, PA, USA ror} May 1976). 

Aspects of coal slag layers formed in the MHD generator of 
the MHD power generation system at the University of Tennessee 
Space Institute are described. Scanning electron micrographs show 
features and energy dispersive x-ray spectra of the layers show 
elemental composition (qualitative) and distribution in the layers. 
Sulfur is in higher concentration near the cold surface for the 
cathode than near the hot surface, while the reverse occurs for 
silicon and aluminum. For the anode, the sulfur is in lower concen- 
tration near the cold surface than near the hot surface. Potassium 
occurs through the layers. Electrode metal (copper, nickel from 
Inconel) occurs near the cold surface in high concentrations than 
background. For copper the higher concentration remains at the 
cold surface, — y indicating a chemical reaction during layer 
buildup. Isolated areas of nickel have been identified all the way it 
the plasma surface of the slag layer for an anode sample. 


33937 Crystallization and vaporization studies on synthetic coal 
slag compositions. Cook, L.P.; Plante, E.R.; Negas, T.; Roth, R.S.; 
Olson, C.D. (National Bureau of Standards, Washington, . Pp 
II.4.1-II.4.6 of Engineering aspects of magnetohydrodynamics. Zau- 
derer, B. (ed.). University, MS; Univ. of ippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Insight as to the chemical behavior of coal slags accumulating 
on the walls of MHD systems can be gained by e: the results 
of high temperature experiments on K20-CaO-AlOs-SiO2 mixtures. 
An increase in CaO content may increase a/sub K2O/ appreciably 
for certain compositions. Potassium aluminate—-silica solid solutions, 
some of which are relatively water soluble, occur over a significant 
range of silica-poor and Ca-rich compositions at 1400°C. Two 
synthetic slags, with compositions falling close to an observed distri- 
bution of coal ash analyses, have been studied with the mass 4 
trometer using the Knudsen effusion technique. One slag 
initially 15 wt % CaO yielded a higher K pressure at 10 wt% CK 
than a K2O-SiO: solution containing 30 wt% KO. A second 
with relatively high SiO. and AlOs and 13 wt% K2O gave a 
pressure above that of a K2O-SiO2 solution with 20 wt% K2O. 


33938 Thermionic emission characteristics of seeded coal slags. 
Petersen, C.K.; Ure, R.W. Jr. (Univ. of Utah, Salt Lake City). pp 
II.5.1-I1.5.4 of Engineering aspects of m: a Zau- 
derer, B. (ed.). University, MS; Univ. of Mississippi (1976) 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (4 May 1976). 

A seeded coal-slag atmosphere simulation system has been 
built to examine the electron emission characteristics of various coal 
slags over a wide range of temperatures and seed-to-slag ratios. At 
relatively low current densities, the emission goes into an arcing 
mode. In the temperature range 1350°C to 17 °C, the maximum 
current density for normal emission was approximately an order of 
magnitude less than the 1 Amp/cm? suggested for MHD electrode 
operation. The maximum current density for normal emission was 
found to be independent of the seed fraction in the gas. If the 
maximum current for normal emission is taken as the thermionic 
limited current, the Richardson-Dushman equation can be used to fit 
the data. For the five slags investigated, work functions from 1.45 to 
2.36 eV with Richardson constants of 1.44 x 10~* to 0.067 Amps/cm? 
were calculated. 


33939 Investigation of diagonal-conducting-wall R channel of 
MHD generator of U-25 power plant. Sheindlin, A.E.; Barshak, A.E.; 
Bityurin, V.A.; Kovbasiuk, V.I.; Maksimenko, VI; Medin, S.A.; 
Pinkhasik, D. S; Pishchikov, S.L; Pashkov, S.A. (Inst. of High 
Temperature, Moscow). pp IV.1. 1-IV.1.7 of Engineering as; of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineeri aspects 
magnetohydrodynamics; Philadelphia, PA, USA (Oa May 1970). 

The construction of the experimental DCW R channel for 
long-duration tests and some results of its investigation are present- 
ed. The R channel operated during more than 100 hours continuous- 
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ly at power outputs of .8 to 4.0 MW and during 6 hours at power 
levels up to 6 MW. The description of channel condition after long- 
duration tests, the experimental data and their analysis are given. 


33940 Progress on the Mark VI MHD generator. 
Petty, S.; Solbes, A.; Enos, G.; Dunton, A. (Avco Everett Research 
Lab., Inc., MA). pp IV.5.1-IV.5.10 of Engineering ee Uni e of 


magnetohydrodynamics. Zauderer, B. (ed.). 
of Mississippi (1976). 

From 15. symposium on the engineering aspects 
magnetohydrodynamics; Philadelphia, PA, USA (24 May oro, 

Progress achieved over the past year on the Mark VI gener- 
ator experiment is reported. The paper focuses on the Mark VI-C 
channel. To date, 150 power hours have been accumulated on this 
channel. Of these, 98 power hours were during a continuous test of 
103 hours. 20,500 kWh were generated during the test. The channel 
and its operating gas-dynamic and electrical characteristics are de- 
scribed. The development of voltage and current non-uniformities 
and local methods of loading and control are discussed in detail. 
Two long-duration tests are described and observations made during 
post run inspections are reported 


33941 Use of flows in azimuthal fields for laminarization studies 
and for power generation. Branover, H. (Ben-Gurion Univ. of the 
Negev, Beer-Sheva, Israel). pp V.1.1-V.1.4 of ineering as of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engi aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Analysis of the results of turbulence MHD su ion stud- 
ies made by different authors shows that the available information is 
still not sufficient for understanding several phenomena related to 
the problem. For the elimination of side effects, the use of flows in 
azimuthal fields is desirable. An apparatus for the measurement of 
velocity disturbances of such flows was elaborated and built in the 
MHD.-laboratory of the Ben-Gurion University and the first part of 
the research has presently been completed. The apparatus made 
possible a distinction between turbulence suppression and the pre- 
vention of transition. Thus new light was cast on the question of 
disturbances which remain after the laminarization (according to 
friction measurements). The use of a flow in an azimuthal magnetic 
field can probably contribute to the elaboration of MHD-generators 
of higher efficiency. Special advantages can appear in regards to two 
phase liquid metal generators. 


33942 opens sf Suse Sane ft ee os Saree eee 
three-dimensional 


generators, distributions, performance. 
Huehns, T.; Djamali-Schahni, Dr (Technische Univ., Berlin, Ger- 
many). pp V.2.1-V.2.6 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the “os aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 A agg 1976). 

A method to calculate the three-dimensional and time-de- 
pending field distributions of free jet MHD induction machines in an 
electrodynamic approach is presented. The analytical method uses 
complex Fourier-series expansions and modified Bessel functions of 
complex argument. The influence of the magnetic Reynolds number 
is taken into account, effects of the finite length are neglected. This 
method is applied to three different arrangements of the magnetic 
field that can operate on round free jets, an axissymmetric generator, 
a Dipol and a Quadrupol. For a special example these three types of 
MHD-generators are discussed, their field com force density distribu- 
tions and their overall values are compared. 


33943 Joint US-USSR experimental studies of the dependence of 
plasma electrical conductivity on plasma temperature performed in the 
Avco Mark VI MHD facility. Vasilieva, 1.A. (Institute of — 
Temperatures, Moscow, USSR); Maluzhonok, G.P.; Nefedov, A.P.; 
Poberezhsky, L.P.; Shelkov, E.M.; Smith, W.; Petty, S.; Jackson, 
W.D. pp IX.1.1-IX.1.8 = of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

In the joint USA-USSR diagnostic experiment at the Mark 
VI MHD installation located at the Avco Everett Research Labora- 
tory (AERL), the electrical conductivity of plasma of combustion 
products of heavy oil (CHz) in oxygen-enriched air was measured as 
a function of temperature. Potash (K2COs) was used as an ionizing 
seed which was fed into the combustion chamber either as a water 
solution or in a powdery state. The seed concentration varied in a 
range of 0.1 to 2.6%, the plasma temperature was changed from 
2250° to 3000°K. The temperatures and the plasma conductivity 
were measured in a single cross-section plane in a special measuring 
pont a 75 x 160 mm* which was mounted behind the combustion 
c i 
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33944 Electrical non-uniformities and their control in linear 
MHD channels. Solbes, A.; Lowenstein, A. (Avco Everett Research 
Lab., Inc., Everett, MA). “pp IX.3.1-IX.3.7 of Engineering aspects of 
magnetohydrodynamics. Zauderer, B. (ed.). University, MS; Univ. 
of Mississippi (1976). 

From 15. symposium on the “mes aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A study is presented of the occurrence of current and voltage 
non-uniformities in linear combustion driven MHD channels. Such 
non-uniformities may occur as a result of non-linear voltage-current 
characteristics associated with the current transport from the plasma 
to the wall elements or with leakage along the channel walls. 
Stability boundaries are examined and it is found that a necessary 
condition for the development of non-uniformities is that at least one 
of the V-I characteristics should have a negative slope. Subsequent- 
ly, the problem of faults, in which a local non-uniformity results 
from an anomalous wall element, is considered. Methods of identifi- 
cation and overload redistribution are presented. The merit of var- 
ious wall constructions and loading as it relates to these problems is 
briefly discussed. 


33945 Constricted discharge in magnetohydrodynamic p 
Oliver, D.A. (Massachusetts Inst. of Tech., Cambridge). pp AL 4.1- 
IX.4.4 of Engineering aspects of magnetohydrodynamics. Zauderer, 
B. (ed.). University, MS; Univ. of Mississippi ia 

From 15. symposium on the “—— of 
magnetohydrodynamics; Philadelphia, PA, USA (4 — 1976). 

When an electric current flows through an expanse of fluid, 
the flow of charge may be distributed over the entire expanse of the 
conduction domain or it may be intensely confined to a locally 
narrow path through the fluid. The former mode of conduction is 
referred to as a di discharge and the latter is termed a constrict- 
ed or arc Soe It is attempted to show one of the conditions 
under which a diffuse discharge in an MHD plasma will transit to a 
constricted discharge. Then the characteristic features of the steady 
state arc into which the diffuse discharge may develop are shown. 


33946 Free-jet electrical conductivity profiles of a seeded MHD 
combustion plasma. Vendell, a (Utah State Univ., Logan). pp 
IX.5.1-IX.5.6 of ae “ of magnetohy: drodynamics. 
Zauderer, B. (ed.) niversty, Univ. of away A (1976), 

From 15. symposium on the “gion of 
magnetohydrodynamics; Philadelphia, PA, USA (24 gg 1976). 

A cylindrical, 6 mm dia., three-coil, magnetic-induction probe 
was used to obtain electrical conductivity, o, profiles of a free, 
atmospheric, Mach 0.6 jet produced by the combustion of KOH- 
seeded ethanol with various nitrogen-to-oxygen mass ratios, N2/Os, 
in a two megawatt MHD combustor facility. The probe residence 
time was 100 ms as it vertically traversed the jet 10.8 cm down- 
stream from the 3.8 cm-by-8.9 cm combustor nozzle exit plane. The 
resulting data signals were filtered, amplified, and recorded using a 
lock-in amplifier and a ager Sy scope for three combustion 
equivalence ratios, three valu 2/Oz, and several seed rates. The 
o-profiles suggested a flared jet structure consisting of a 2500°K, 
turbulent, central core bounded on both sides by a cooler mixing 
zone wherein ambient 300°K air was entrained. These well-known 
free-jet features were confirmed by electron density profiles taken 
during another experiment under similar conditions with a 3 mm dia. 
spherical Langmuir probe. Since the computed stream velocity did 
not change significantly for different runs, constant ambient air 
entrainment mass was assumed and, consequently, centerline o mea- 
surements were compared with computer-predicted, exit-plane 
values by defining a correlation entrainment ratio, H, that accounted 
for cooling caused by the turbulent mixing action. For the thirty 
different profiles, measured o ranged from | to 16 mho/m and since 
the average value of H was 0.85 with a standard deviation of 0.03, 
the constant-mixing assumption was reasonable. 


33947 Consideration of three-dimensional effects in MHD power 
generators. Maxwell, C.D.; Doss, E.D.; Oliver, D.A.; Curry, B.P. 
(STD Research Corp., Arcadia, CA). pp IX.6.1-IX.6.10 of Engineer- 
ing aspects of magnetohydrodynamics. Zauderer, B. (ed.). Universi- 
ty, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Two approaches to the problem of modeling three-dimension- 
al effects in the periodic region of rectangular MHD channels are 
presented. In the first approach a calculation of the coupled fluid and 
electrical equations is carried out on planes normal to the mean flow 
direction (y-z planes). This approach includes the effects of typical 
secondary flows on the distribution of currents and fields in an 
MHD generator. The solution to a pressure equation is presented in 
which the effects of the two-dimensional distribution of current and 
secondary flow components in the plane normal to the flow are 
considered. Diagonal conducting side wall (windowframe) gener- 
ators are shown to produce two-dimensional distributions of the 
Lorentz force components across the y-z planes. The influence of the 
distribution of the transverse Lorentz force component upon the 
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pressure solution is examined for both the ins pong | and diagonal 
conducting side wall cases. In the second approach, the performance 
of rectangular MHD generator channels wi insulating side walls is 
analyzed by allowing the two-dimensional solution of the flow 
between the two electrode walls (in the x-y plane) to interact with 
the two-dimensional solution of the gas-dynamic flow over the side 
walls (in the x-y plane). This analysis allows the boundary layers on 
the side walls to play a dominant role in increasing the shear stress 
and the skin friction coefficient on the side walls. The results are 
similar to those obtained from calculations which assume rou 
walls with large surface roughness elements. Application of 
second procedure to a subsonic high-performance MHD channel of 
current interest, designed for ERDA (ERDA-1) shows that the total 
electrical power output predicted assuming smooth walls is close to 
the total power output predicted previously by neglecting the side 
wall interaction and assuming rough walls with average effective 
roughness element size equal to 5.0 mm. 


33948 Investigation of energy exchange process between plasma 
and driver gas in magnetic field. Asinovskii, E.1.; Kuznetsov, Y.A.; 
Lebedev, E.F.; Maksimenko, V.I.; Ostashev, V.E.; Pashkov, S.A.; 
Sakharov, V.I.; Faresov, Y.M.; Shelkov, E.M. (Institute of High 
Temperatures, Moscow, USSR). pp IX.7.1-IX.7.6 of Engineering 
aspects of magnetohydrodynamics. Zauderer, B. (ed.). University, 
MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

Some model estimates are made to describe specific features 
of the MHD stream with high interaction level between the plasma 
and the magnetic field. Formation time of the reflected and compres- 
sion waves depends strongly on the interaction level. Estimates of 
plasma heating behind the reflected wave are made to determine 
effect of heating on rate of energy transfer from the detonation 
products to plasma. The conditions behind the reflected shock waves 
propagating in a driver gas behind the contact surface are evaluated. 
Some results of experimental and numerical investigation of plasma 
parameters during the experiment in explosive shock tubes are given 
when the Reynolds magnetic number and interaction parameter have 
finite values. The energy input into the plasma due to Joule heating 
during the interaction is estimated. Analysis of the experimental and 
computations data confirms the fact that nonconductive cold gas is 
included into the interaction process by the compression waves 
propagating from the contact surface upstream or by the shock 
waves reflected from the magnetic field. The construction of the 
shock tube and results of first MHD experiments are presented. 


THERMOELECTRIC GENERATORS 
REFER ALSO TO CITATION(S) 33798 


DESIGN AND DEVELOPMENT 


33949 Thermoelectrical device with heat pipes as heat exchang- 
ers. Johansson, A.H. (to Aktiebolaget Bahco Ventilation, Enkoeping 
(Sweden); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,313,117/C/. 14 Apr 1977. 6p. (In German). 

A more compact design of thermoelectric systems is achieved 
by layout, dimensioning, and design of heat pipes as described. 


33950 Generator wall slag coating and material corrosion experi- 
ments. Crawford, L.W.; Petersen, C.K.; Dicks, J.B.; Beaton, M.S. 
(Univ. of Tennessee S pews Inst., Tullahoma). pp IV.5.29-IV.5.34 of 
Engineering aspects of magnetohydrodynamics. Bienstock, D. (ed.). 
University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

Experimental investigations into the slag coating of generator 
walls and material corrosion investigation at t the University of Ten- 
nessee Space Institute have been performed. These experiments are 
conducted in the UTSI-II conductivity channel which burns coal 
with additives, such as K2SO, calcium and zircon, with oxygen to 
obtain a high shear stress coal slag environment. The slag coating 
investigations are to determine the characteristics of the slag coating 
under a variety of conditions. This is in an attempt to obtain a stable 
sheathing of condensed coal slag on the cooled generator walls. 
Some of the —ne performed were to: vary the slag mass 
fractions, vary the gas velocity, investigate the properties of basic 
and acidic coals and to add additives such as zircon and calcium to 
alter slag properties. It was found that the addition of calcium made 
a much thinner slag coating which greatly increased the corrosion 
rates of some materials. The addition of a small amount of zircon 
makes a much thicker slag coating while the addition of large 
amounts of zircon makes unstable slag coatings at even subsonic 
velocities. Corrosion studies investigated include the characteriza- 
tion of corrosion rates and corrosion mechanisms for the different 
materials used. These materials are electrical insulators and conduc- 
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tors, preheater and thermal insulation materials and many metals 
including stainless steels and copper. Experiments have shown that 
an accelerated corrosion of materials is being observed for 


microns thick. 


THERMIONIC CONVERTERS 


REFER ALSO TO CITATION(S) 33798 


FUEL CELLS 
REFER ALSO TO CITATION(S) 32724, 33798 


33951 IGT’s fuel cell publications. Chicago, IL; Inst. of Gas 
Tech. (1978). 12p. (NP—23587). 

A listing of 135 publications of the Institute of Gas Technol- 
ogy on fuel cells is presented. The period covered is 1960 through 
1978. (WHK) 


DESIGN AND DEVELOPMENT 


33952 (BMFT-FB-T—77-44) Bioelectrodes as sensors and as 
power sources for implantable medical devices. Richter, G.; Weidlich, 
E.; Wenzel, M. (Siemens A.G., Erlangen (Germany, F.R.). Abt. 
Elektrochemie). Dec 1977. 318p. (In German). Dep. NTIS (US Sales 
Only), PC A14/MF AOI. 

Two types of electrochemical power sources were developed 
to provide long-term energy for implantable electronic devices: 
biogalvanic aluminium—oxygen cells of the and size of a 
pocket watch (volume 20 ml) have attained life in vitro up to 
3.1 years. The effective life period is estimated to be 10 years. In an 
animal experiment a cell performed for 2.2 years delivering 
mately 80 1 W. Biofuel cells utilize the oxidation of body 
the process of generating power, and are therefore 
(volume 3 ml). The older types of cells have been under ey es in 
vitro for over 2 years. In an animal experiment a of latest 
construction achieved 40 .W at a cell voltage of 575 mV. This cell 
had to be explanted after 140 days because of inflammation. Investi- 
gations which were simultaneous! y carried out had the objective to 
reduce the power consumption of stimulating electrodes of cardiac 


pacemakers and thus to relieve the power source. Voltage and 
power could be saved at least by 25 to 30% by rou 
electrode surface. Yet another effective possibility of ~ saving is 


indicated in eliminating the postoperative threshold rise 
ble electrode materials. 


33953 Supporting framework for electrolyte spaces in electro- 
chemical cells and water removal cells. Gruene, H. (to Siemens A.G., 
Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, F. R.): 
Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,656,083/A/. 15 Jun 1978. 9p. (In German). 

The subject of the patent application is a supporting frame- 
work for electrolyte spaces in individual electro-chemical cells with 
supported electrodes and in water removal cells. According to the 
invention, the flow ducts inside the supporting frameworks are 
largely free of narrow gaps for the electrolyte liquid. The su; i 
framework also has two thin, porous edge areas, in which 
bars are arranged at a certain spacing in the direction of flow of the 
electrolyte liquid. 


33954 Biochemical fuel cell, Weidlich, E.; Richter, G. (to Sie- 
mens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Ger- 
many, F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,643,946/A/. 30 Mar 1978. 12p. (In German). 

Until now, biochemical fuel cells have suffered a reduction of 
capacity in operation due to omission of internal contact between the 
electrodes and the diaphragm. This disadvantage is remedied by the 
invention by connecting the oxygen electrode with a rigid ceowode 
frame and providing means for pressing the fuel electrode to the 
diaphragm and the diaphragm to the oxygen electrode on the side of 
the fuel electrode away from the diaphragm. The means of exerting 
pressure can be metal springs, but preferably elastomers, particularly 
silicon rubber, or springy gels are used. 


33955 Impedance measurements on platinum in sulphuric acid 
solutions. Hampson, N.A. (Loughborough Univ. of Tech., Leicester- 
shire, England); Willars, M.J.; McNicol, B.D. J. Appl. Electrochem. ; 
8: No. 2, 173-175(Mar 1978) 

In the development Me the methanol-air fuel cell, the perform- 
ance of electro-oxidation catalysts has been reported to fall-off with 


by compati- 
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increasing sulphuric acid electrolyte concentration. The results were 
consistent with the assumption that the catalyst surface is poisoned 
by adsorbed sulphuric acid species. In an attempt to verify this 
conclusion, it was decided to investigate the electrode impedance on 
platinum over a large range of sulphuric acid concentrations. Imped- 
ance data for platinum in sulphuric acid solution up to a concentra- 
tion of 6 M H2SO, are presented. (WHK) 


33956 Implantable biochemical fuel cell. Richter, G.; Rao, J.R. 
(to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,200,054/B/. 5 Jan 1978. 4p. (In 
German). 

Implantable biochemical fuel cells for the operation of heart 
pacemakers or artificial hearts convert oxidisable body substances 
such as glucose on the anode side and reduce the oxygen contained 
in body fluids at the cathode. The anode and cathode are separated 
by membranes which are impermeable to albumen and blood corpus- 
cles in body fluids. A chemical shortcircuit cannot occur in practice 
if, according to the invention, one or more selective oxygen elec- 
trodes with carbon as catalyst are arranged so that the mixture 
which diffuses into the cell from body fluids during operation 
reaches the fuel cell electrode through the porous oxygen electrode. 
The membranes used must be permeable to water. Cellulose, poly- 
merised polyvinyl alcohol or an ion exchanger with a buffering 
capacity between pHS and 8 act as permeable materials. 


33957 Process for shutting off fuel cell batteries without mainte- 
nance and in ready to operate condition. Gutbier, H. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,796,080/C/. 22 Dec 1977. 4p. (In German). 

Alkaline low temperature H2-O2 fuel cells and Hz anodes 
containing Raney nickel and O2 cathodes containing Raney silver 
are taken out of use, according to the invention, by shutting off the 
O, supply and blowing out the remaining oxygen in the O2 gas 
electrodes by introducing He or reducing it with the fuel cell still on 
load. The advantage of the shutdown process lies in the possibility of 
a fast restart of the fuel cell. This advantage is achieved by maintain- 
ing the three phase limits in the gas cathode. 


33958 Fuel cell battery. Kohlmueller, H.; Strasser, K. (to Sie- 
mens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Ger- 
many, F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,258,482/B/. 6 Oct 1977. 5p. (In German). 

Fuel cells built on the filter press principle with liquid electro- 
lytes and at least one gaseous reagent are supplied more evenly with 
electrolyte and reagent according to the invention, by a distributor 
arranged in the centre of the battery, which is matched to the shape 
of the battery and is made in the form of plates. Further claims 
—— ducts in the distributor, the thickness and the material of the 
distributor. 


33959 Filter press-type fuel cell battery. Kohlmueller, H. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F. R.); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,026,220/B/. 8 Sep 1977. 7p. (in 
German). 

Fuel cell batteries of the filter press type for liquid electrolyte 
and at least one gaseous reagent, where the electrolyte space and the 
gas space or spaces of the individual cells and the associated elec- 
trodes are separated by asbestos diaphragms and the individual cells 
are separated by partitions, have previously shown disadvantages 
due to the use of plastic frames and sealing rings. Also their 
construction was large and not simple. These disadvantages are 
avoided, according to the invention, by the following means: 1) The 
asbestos diaphragms are thickened and have edges which permit the 
passage of electrolyte but are gas tight, and which are pressed 
together or against the partitions. 2) The thickened edges of the 
asbestos diaphragms are built up of three layers. 3) The central layer, 
which is the continuation of the central part of the asbestos dia- 

phragm is soaked in a multi-component plastic resin resistant to 
electrolyte and is glued to the two outer layers. 4) The two outer 
layers are filled with a soft plastic material resistant to the electrolyte 
and 5) The incoming ducts for the electrolyte and gas spaces are 
incorporated in the two outer layers. 


33960 Process and equipment for interrupting short circuit cur- 
rents in fuel cell batteries. Sturm, F. v.; Nischik, H.; Marchetto, M. 
(to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R. ); Deutsches Patentamt, Muenchen (Germany, 
F.R.)). German(FRG) Patent 1,671,927/C/. 25 Aug 1977. 6p. (In 
German). 
Fuel cells connected in series electrically, which are supplied 
7 a common electrolytic storage container, tend to have undesira- 
ble short circuit currents between the individual cells. According to 


the invention these short circuit currents are interrupted by the 
electrolyte being pumped continuously or intermittently from a 


ERA VOL. 4, NO. 12 


storage container by a standard pump, from which it flows continu- 
ously or intermittently into the distributor which is divided into 
chambers, where each chamber is separately connected with one 
electrolyte space each of the individual fuel cells of the battery, and 
that the electrolyte, after Se from below upwards through the 
electrolyte spaces is to the storage container via a 
collecting vessel where the electrolyte connections produced be- 
tween the individual cells of the battery during the flushing process 
in the distributor and in the collecting vessel are removed by the 
outflow of the electrolyte from the collecting vessel. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 33796 


(AD-A—058795) Definition of chemical and electrochemi- 
cal properties of a fuel cell electrolyte. Interim technical report, 25 
December 1977—24 July 1978. Sarada, T.; McIntyre, J.F.; Foley, 
R.T. (American Univ., Washington, DC). Jul 1978. Contract 
DAAK70-77-C-0080. 44p. NTIS PC A03/MF AO1. 

The present research is oriented toward the task of develop- 
ing an improved electrolyte for the hydrocarbon-air fuel cell. The 
following compounds are being evaluated as potential fuel cell 
electrolytes: sulfoacetic acid, methane sulfonic acid, sulfosalicylic 
acid, 10-camphorsulfonic acid-dl, benzene sulfonic acid, ethylene 
disulfonic acid-dl, benzene sulfonic acid, ethylene disulfonic acid, 
1,3,6-naphthalene trisulfonic acid, sulfosuccinic acid, sulfopropionic 
acid, ethane suflonic acid, methane disulfonic acid, and propane 
sulfonic acid. These compounds are being evaluated in terms of their 
ionic conductivities, vapor pressures, surface properties, chemical 
stabilities, and electrochemical behaviors. The present status of the 
project and the outstanding problems are reviewed. 


33962 lange Superconducting dipole magnet for 
the UTSI MHD facility. Wang, S.T.; Niemann, R.C.; Turner, L.R.; 
Genens, L.; Pelczarski, W.; ; Gonczy, J.; Hoffman, J.; Huang, Y.C.; 
Modjeski, N.; Kraft, E. (Ar — National Lab., IL (USA). 
1978. Contract W-31-109-ENG-38 6p. Dep. NTIS, PC A02/M 
AOl. 

From Superconducting MHD magnet design conference; 
Cambridge, MA, USA (17 Oct 1978). 

The Argonne National Laboratory is designing and will build 
a large superconducting dipole magnet system for use in the Coal 
Fired Flow MHD Research Facility at the University of Tennessee 
S Institute (UTSI). Presented in detail are the conceptual design 
of the magnet geometry, conductor design, cryostability evaluation, 
magnetic pressure computation, structural design, cryostat design, 
and the cryogenics system design. 


33963 (MIT—2295T3- 1) Superconducting 

tohydrody magnet development program: Phase I. Annual 
progress report No. 1, May 1, 1976—June 30, 1977. Williams, J.E.C. 
(Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 
National Magnet Lab.). Dec 1977. Contract EX-77-A-01-2295. 113p. 
Dep. NTIS, PC A06/MF AO1. 

The objectives of the program are the creation of an _ 4 
neering data base on which large superconducting magnets for 
MHD generators can be designed, the confirmation of such relevant 
theoretical and empirical design information as has already been 
derived, and the promotion of practical industrial experience in all 
areas of MHD magnet construction. A detailed description of the 
work accomplished is given. Tasks include reference design study 
reviews, design of base-level magnet structures, design and construc- 
tion of a component test facility, the winding model magnet pro- 
gram, and stress analysis in racetrack windings. (WHK) 





33964 Equipment for measuring and controlling the concentration 
of liquid reagents dissolved in electrolytes of fuel cell batteries. 
Kohlmueller, H. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 1,773,553/C/. 6 Oct 1977. 
3p. (In German). 

The control of dosing of liquid hydrazine in the analyses of 
hydrazine fuel cells is carried out, according to the invention, in a 
measuring cell with electrolyte containing hydrazine flowing 
through it, which contains two electrodes connected to the output of 
a voltage stabiliser. One of the two electrodes has a polarisation 
resistance depending on the hydrazine concentration, i.e. for con- 
stant voltage, a current depending on the hydrazine concentration 
flows between the two electrodes. The dosing controller compares 
the actual value of current with a given reference value and controls 
the output of a hydrazine dosing pump from the difference between 
actual and reference value. 


33965 Water depletion unit of filterpress type for fuel cells. 
Kohlmueller, H. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.); Deutsches Patentamt, Muenchen 
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caanees, F.R.)). German(FRG) Patent 2,026,219/B/. 8 Sep 1977. 
7p. (In German). 
An advantageous type of design for a water depletion unit of 
the filterpress type is described and claimed, for removing reaction 
water from the electrolyte circuit of a fuel cell battery. 


33966 Process for the manufacture of an electrode for fuel cells 
containing tungsten carbide. Mund, K.; Schulte, R.W. (to Siemens 
= G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
FR); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 1,939,127/C/. 8 Jun 1977. 4p. (In German). 
The output layer of electrodes containing tungsten carbide, 
which work in low temperature fuel cells with acid electrolyte, is 
improved by the following electrode manufacturing process, accord- 
ing to the invention. The silver salt of a tungsten acid is reduced in a 
hydrogen flow in stages, first in the temperature range of 400-600°C 
and then in the temperature range of 600-800°C. The reduced silver 
salt is then arburised by Co or CH, in the temperature range of 800- 
1000°C. The electrode is produced from the silver-containing tung- 
sten carbide so formed by the well known processes of powder 
metallurgy. 


33967 Method to produce a silver and tungsten carbide-contain- 
ing electrode material for electrochemical cells. Mund, K. (to Siemens 
A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,244,702/C/. 8 Jun 1977. 6p. (In Geran). 

Silver and tungsten carbide-containing electrode material for 
fuel cells and other electrochemical cells produced by the reduction 
of a silver tungstate in the temperature region of 400-800°C and by 
subsequent carbonization by means of a gaseous carbon-contained 
compound, can be improved upon according to the invention re- 
garding its catalytic property and its silver content be reduced, if one 
introduces powdered tungsten carbide into a solution of an alkali 
tungstate, precipitates silver tungstate by adding a silver salt and 
reduces and carburizes the mixture in a known manner. 


33968 Method to produce an electrode with Raney noble metal 
catalysts for electrochemical cells. Richter, G.; Mund, K.; Gebhardt, 
U.; Rao, J.R. (to Siemens A.G., Berlin (Germany, F.R.); Siemens 
A.G., Muenchen (Germany, F.R.); Deutsches Patentamt, Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,405,475/C/. 7 Apr 1977. 
Tp. (In German). 

The invention concerns catalyst electrodes which are espe- 
cially used for bio-fuel cells to supply cardiac pacemakers and have a 
Raney noble metal catalyst layer on a layer-form support structure. 
According to the invention, such electrodes can be produced with 
very thin walls and high mechanical stability if one makes the Raney 
noble metal catalyst layer by dissolving out the inactive components 
from a homogeneous alloy of at least one of the platinum group 
metals as active component and at least one of iron group metals as 
inactive component, with an inactive component content of at least 
65 atom %. 


33969 Device for water removal in hydrazine fuel cell batteries. 
Kohlmueller, H.; Mund, K. (to Siemens A.G., Berlin (Germany, 
F.R.); Siemens A.G., Muenchen (Germany, F.R.); Deutsches Paten- 
tamt, Muenchen (Germany, F.R.)). German(FRG) Patent 2,531,413/ 
A/. 3 Feb 1977. 10p. (In German). 

According to the invention, water removal from the electro- 
lyte of hydrazine fuel cells is achieved by a device, which works on 
the principle of the electrodialysis cell and has at least one electro- 
dialysis cell divided by a cation exchange membrane into an anolyte 
and a catholyte space with a hydrazine anode and an oxygen 
cathode. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 33952 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 33711, 33766, 33786 


33970 Programme: ‘Rational energy use’. Optimistic expectations 
for future heat pump use. Finken, S. VDI (Ver. Dtsch. Ing.) Nachr.; 
32: No. 45, 4(Nov 1978). (In German). 

This is a review of the 2nd status seminar held in Berlin on 
September 18-22, 1978, where 140 papers were read. (UA) 891 UA 
892 EKI. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


BUILDINGS 


REFER ALSO TO CITATION(S) 32410, 32983, 33134, 33670, 
34057, 34551 


33971 Heat pumps today and in the future. Zimmer, T. Jnd.- 
Anz.; 100: No. 17, 25-28(Mar 1978). (In German). 

The different types of heat pumps and their special features 
are reviewed, in particular with a view to the possibilities of solar 
energy utilization in combination with heat pumps. 


33972 (ZAED-X—5259) Gas engines for use in heat pump instal- 
lations. (Zentralstelle fuer Atomkernenergie-Dokumentation 
(ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 1978. 36p. 
(In German). Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The use of gas motors as a drive unit for the cold compressor 
of a heat pump and the advantages to be obtained are discussed. The 
primary circuits of a gas heat pump are shown and the energy flow 
scheme is given. This energy flow is compared with that of an 
electric heat pump. The advantages of the gas heat pump are 
tabulated. Examples are given of their use. (JSR) 


33973 Heat transfer apparatus. DeBoer, R.J. US Patent 
4,136,731. 30 Jan 1979. Filed date 26 Aug 1977. 6p. 

A heat transfer system for use in supplementing the operation 
of the heating/cooling system of a building and its hot water heating 
system includes a heat exchanger in the flue of the furnace as well as 
a heat exchanger in the fan chamber. A first liquid circulation loop 
couples the heat exchangers for transferring heat from the flue 
exchanger to the air moved through the fan chamber heat exchang- 
er. A second liquid circulation loop includes the flue exchanger and 
the building hot water heater for supplementing the heating of water 
therein. In the summer months during the cooling mode of the 
systems operation, cold water employed, for example, for lawn 
sprinkling is passed through the fan chamber heat exchanger for 
cooling and dehumidifying air circulated in the building. A valve 
control system is employed to automatically control the flow path of 
fluid in the system as a function of detected temperatures. 


33974 Fuel saving furnace improvement. Gold, P.B. US Patent 
4,121,563. 24 Oct 1978. Filed date 22 Feb 1977. 8p. 

A fuel saving improvement in conventional home, commer- 
cial and public building heating furnaces is disclosed which com- 
prises the inclusion of heat absorbing members such as stones on rod 
mesh trays in the normally substantial amount of unoccupied oe 
above the furnace combustion chamber. The trays carrying the 
absorbing members are held, one above the other, by a metal support 
frame resting on the refractory material of the combustion chamber. 
The stones or other heat absorbing members are each at least three 
inches in cross sectional dimension and in spaced relation to each 

other. And the heat absorbing members in each tray are 

above the respective open spaces between the stones in the next 
lower tray to cause a tortuous path for the heat and energy i 
from the heating flame in the combustion chamber to the } arson 
flue opening. The heat absorbing members thereby absorb heat from 
the heating flames which would normally be lost to the flue opening 
during ON periods of the heating flame. During OFF periods of the 
heating flame, the heat absorbed by the heat absorbing members 
continues to provide furnace heat thereby reducing the length of 
needed ON periods of the heating flame in the combustion chamber 
and thus reducing fuel consumption by the furnace. 


33975 District heat in Bavaria. The district heat study for Bavar- 
ia, Energie; 30: No. 9, 319-322, A17(Sep 1978). (In German). 

The paper presents a study drawn up on behalf of the 
Bavarian State Ministry for Industry and Transportation on the 
utilisation of waste heat from existing and planned thermal power 
plants in Bavaria and on the planning of the future district heat 
supply in Bavaria. 


33976 Economical energy use due to automation. Garbers, H. 
(Allgemeine Elektricitaets-Gesellschaft AEG Telefunken Energie- 
und Industrietechnik A.G., Frankfurt am Main (Germany, F.R.)). 
Elektr. Energ. Tech.; 23: No. 6, 191-194(Aug 1978). (In German). 

The article discusses the optimization of load distribution and 
energy supply with the aid of network automation, efficiency im- 
provements in industrial driving technology, and energy saving due 
to building monitoring and control systems. 


33977 Heat pumps with diesel or gas engine drives. Wermelinger, 
B. (Autofrigor A.G., Zurich (Switzerland)). Kaelte Klimatech.; 31: 
No. 3, 104-108(1978). (In German). 

Heat pumps with diesel or gas engine drives can save up to 
50% fuel compared to oil and gas furnaces and are also more 
favorable than electro-heat pumps with regard to primary energy 
conservation, especially as they do not contribute to the utilities’ 
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peak load problem. Their disadvantages are hi investment and 
maintenance costs and a yy level of noise. a heat pumps 
are economical especially for higher thermal power, long periods of 
peak load operation, and utilisation for power generation and refrig- 
eration. Their service life should be rather higher than that of 
vehicle engines due to stationary operation of low rotational speed, a 
small number of starting strokes, and with clean suction air. 


33978 Energy conservation, yes, air-impermeable windows, no. 
Duelfer, H.H. Gas--Z. Ration. Energieanwend.; 29: No. 9, 378, 387- 
389(1978). (In German). 

The demand for air-impermeable windows and window doors 
stated in the new Thermal Insulation Ordinance is investigated with 
regard to its effects on the availability of fresh air in apartments and 
buildings. 


33979 Electro-driven heat pumps. Possibilities for a rational 
energy use. Kassel, A. Staedtetag; 31: No. 2, 102-104(1978). (In 
German). 

Some general remarks are made on heat pumps with electro- 
motors, their principle, importance, and system applications. 


33980 Utilization of heat pumps. Staedtetag; 31: No. 5, 314- 
316(1978). (In German). 

The Federal Union of the communal head organisations car- 
ried out together with the working field of machine and elektrotech- 
nology state and communal administration (AMEV), an extensive 
seminar with lectures, visits and discussion on the topic of ‘Utiliza- 
tion of heat pumps in state and communal buildings’ on 9th and 10th 
February 1978 in Ahlen/West Falien. The usability of the heat 
pumps in their fields of application for rey | saving heat produc- 
tion in the low temperature region, especially for open-air swimming 
pool heating was of primary importance. Furthermore, room heating 
in parallel operation with standard heating systems were dealt with. 
As seen in the discussion, there are advantages for floor heating, 
ventilation system, as well as for swimming pools. Heat pumps are 
however well suited to full heating using simultaneously waste heat. 


33981 Rapid method for evaluation of relative efficiency of corro- 
sion inhibitors in engine fuels. Korsakova, 1.S.; Akimov, S.V.; Niki- 
tina, E.A.; Lyamenkova, T.A. (All-Union Sci-Res Inst for Pet Proc- 
ess, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 14: 
No. 1-2, 126-129(1978). 

Procedures in which corrosivity is determined under condi- 
tions of moisture condensation are widely used in rating the corrosi- 
vity of fuels and the relative efficiency of corrosion inhibitors in 
these fuels. Values obtained by such methods for the weight loss 
from steel strips are found to be very low in absolute magnitude in 
testing fuels with additives; if the additives are highly effective, the 
specimen weight loss will be within the limits of accuracy of 
weighing. This paper describes a newly developed test method for 
evaluating the protetive a of fuels and the relative efficiency 
of corrosion inhibitors in the fuels. In this procedure, the corrosion 

is accelerated by the use of sea water and the formation of a 
well-aerated emulsion. The starting point in the development of this 
method was the ASTM D 665-A procedure, in which the corrosion 
properties of fuels are determined by visual examination of speci- 
mens after they have been held in a mixture of the fuel and sea water 
while stirring continuously for 24 hr. However, the proposed 
method provides a quantitative rating of corrosion. Procedural de- 
tails are described. Results of experimental program are given in 
which this procedure was used in rating the corrosion properties of 

lines and diesel fuels and the efficiency of corrosion inhibitors 
or these fuels. 4 refs. 


33982 Device for improving the efficiency of water central heat- 
ing. Tonk, K. (to Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,555,417/A/. 17 Nov 1977. 6p. (In German). 

According to legal regulations, the temperature of waste 
gases from water central heating plant must not fall below 180°C. In 
order to extract heat from the waste gas down to this permissible 
value in all conditions occurring in normal operation, according to 
the invention the sey of flow of the heating gases in the Gost 
exchanger is controlled by a measuring probe in the waste gas pipe, 
and an additional heat exchanger is switched on or off as required. 


33983 Glass facade and the Energy Conservation Act of July 22, 
1977. Schott, K. Dtsch. Archit.; 9: No. 10, 855-856(Oct 1977). (In 


The thermic behavior of a glass facade with regard to the 
Energy Conservation Act is investigated. The most interesting solu- 
_ is probably, besides absorbing and reflective panes, the waste air 
facade. 


33984 Cold gas machine (heat pumps). Doerr, E.J. (to Deutsches 
Patentamt, Muenchen (Germany, F.R.)). German(FRG) Patent 
2,605,423/A/. 25 Aug 1977. 7p. (In German). 

The patent claim deals with a set-up of 2 liquid rotary pumps 
whose rotors are driven on a common shaft and in a common casing. 
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The regenerator is arranged in the rotor connection part. This 
design, which is simpler than the piston compressor design (no 
valves and front seals), will dispense with maintenance and increase 
the effiency. 


33985 Ordinance on energy-saving thermal insulation in build- 
ings. Meyer, H.; Roschild, E. Z. Waermeschutz-Kaelteschutz-Schalls- 
chutz-Brandschutz; 22: No. 5, 6-7(1977). (In German). 

First the reasons for the ordinance on energy-saving thermal 
insulation in buildings are discussed. After this, the authors discuss 
the technical implementation of the measures stated in the Thermal 
Insulation Ordinance and point out the —- encountered in 
proving that these requirements have been fulfilled. 


33986 Automatic flue dampers. Farrar, L.C.; Antonioli, P.S. 
Butte, MT; National Center for oy ty wen Technology (1977). 
4lp. (NP—23681). National Center for Appropriate Technology, 
P.O. Box 3838, Butte, MT. 

The use of automatic flue dampers for retrofit to gas and oil- 
fired furnaces and water heaters is reviewed. The energy saving 
potential, cost effectiveness and safety of automatic flue dampers are 

iscussed. Alternative energy saving measures, other than automatic 
flue dampers, and specific test programs designed to evaluate the 
energy saving potential of automatic flue dampers and these other 
measures are also discussed. The study concludes that (1) automatic 
flue dampers can result in fuel savings; (2) the use of an automatic 
flue dampers is cost effective under certain conditions; and (3) 
properly tested, installed and maintained automatic flue dampers are 
safe. Recommendations of this study are that (1) National Center for 
Appropriate Technology (NCAT) should monitor laboratory tests 
field tests results aay under way that are designed to 
quantify the energy savings of various furnace and water heater 
retrofit measures; and (2) di inate the results of these —— 
for implementation in programs where NCAT provides technical 
assistance. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 33718, 33739, 33795 


33987 (CONF-781235—2) Electric rates for commercializing 
thermal storage in Asbury, J.; Holt, L. (Argonne National 
Lab., IL (USA); ent of Energy, Washington, DC (USA)). 
1978. Contract W-31-109-ENG-38. 14p. Dep. IS, PC A02/MF 
AO0l. 

From Symposium on commercialization of solar and conser- 
vation technologies; Miami Beach, FL, USA (11 Dec 1978). 

This paper describes the economic benefits of thermal storage 
in residential buildings and analyzes alternative electric-rate designs 
to commercialize thermal-storage technologies. Storage in three 
residential applications are considered: electric storage heating, stor- 
age air conditioning, and storage domestic water heating. The stor- 
age systems collect off-peak electric energy for thermal applications 
during peak-load hours. The economic rationale for the systems is 
that the marginal cost of utility-supplied energy is considerably 
lower during off-peak hours than during on-peak hours. The design 
and implementation of effective electric rates is the key to commer- 
cializing the storage technologies. Four types of rates are evaluated: 
time-of-use rates, demand charges, and two forms of load manage- 
ment contract rates (a monthly credit and an off-peak discount). The 
criteria used to evaluate the rates are: combined utility and customer 
benefits (efficiency), political acceptability, simplicity, and practical 
feasibility. Alternative rate types are evaluated and findings are 
presented for each storage application. 


33988 (CONS—8434-T6) Homeowners’ demand for home insula- 
tion. (Gallup Organization, Inc., Princeton, NJ (USA)). Apr 1978. 
Contract EC-75-C-01-8434. 106p. Dep. NTIS, PC A06/MF AOl1. 

The survey was conducted to provide guidance based on the 
views and experience of a national sample of homeowners about the 
insulation of their homes. The telephone survey was conducted with 
1,012 homeowners between January 12 and 22, 1978 in the East, 
Midwest, South, and West regions of the U.S. From the survey data 
were compiled on plans for installing home insulation with emphasis 
on attic insulation; how many homes now have various types of 
insulation; recent experiences in obtaining attic insulation--its cost, 
material used, when installed, whether installed by the homeowner 
or a contractor; the kinds of insulation thought to be needed--attic 
insulation, wall insulation, storm doors and windows; whether home- 
owners planning attic insulation feel that they have the necessary 
information to do the work themselves or if they feel they know 
enough to make the necessary arrangements with a contractor; the 
effect of higher fuel costs on likelihood of installing attic insulation; 
shortages of insulating materials; what sources of information are 
relied on when planning attic insulation; attitudes toward having 
utility companies install insulation to be paid for by means of utility 
bills; how much trust homeowners have in the advice of govern- 
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ment, utility companies, insulation manufacturers, insulation install- 
ers, and retail stores about how much insulation is needed; the likely 
effect of a tax credit on plans to insulate the attic; and the concern 
about energy shortages. 


33989 (HCP/B—8077) Considerations in analyzing data from 
time-of-day electricity pricing experimental demonstrations. Martin, 
R.; Joiner, B.L.; Bassiouni, Y.E. (Wisconsin Univ., Madison (USA)). 
Feb 1979. Contract EC-77-F-01-8077. 139p. Dep. NTIS, PC A07/ 
MF AOl1. 

This report provides general guidance to those seeking to do 
thorough analyses of data gathered in a series of demonstration 
projects funded in part by the U.S. Department of Energy and 
designed to investigate the feasibility of time-of-day (TOD) pricing 
of electricity for residential customers. These demonstration projects 
were all separately planned and conducted and thus offer the analyst 
a wide variety of both positive and negative features. Among the 
more important points stressed is the critical need to pay close 
attention to detail and to double check all steps in the computer 
processing of the data and in the analysis. The basic analysis strategy 
recommended is that of a team effort with specialists from various 
disciplines working in harmony in the analysis. Data analysis should 
start simple and build toward the complex, with great attention 
being paid toward the creative display (plotting) of important ele- 
ments in all analyses. Continuous documentation of intermediate 
results, analyses, data bases and computer programs is virtually 
essential, as is a solid working knowledge of the literature of many 
areas including social psychology, program evaluation, economet- 
rics, statistics and electricity production and consumption. A major 
component of this report is devoted to providing brief introductions 
to portions of this literature that seem particularly relevant. 


33990 (LBL—7824) Infiltration: pressuriztion correlations: de- 
tailed measurement on a California house. Grimsrud, D.T.; Sherman, 
M.H.; Diamond, R.C.; Condon, P.E.; Rosenfeld, A.H. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1978. Con- 
tract W-7405-ENG-48. 25p. (CONF-790112—5). Dep. NTIS, PC 
A02/MF AOl1. 

From ASHRAE symposium on air infiltration; Philadelphia, 
PA, USA (Jan 1979). 

Infiltration studies have been carried out in a typical tract 
home in the San Francisco Bay area. Houses in this region as a result 
of the mild climate are loosely constructed, and show large air 
leakage rates. Infiltration rates of up to 1-1/4 air changes an hour 
were measured using a controlled flow tracer gas technique with 
nitrous oxide as the tracer gas. Air leakage rates were meausured 
using fan pressurization of the house with a range of pressures from 
7.5 to 75 Pascals. In addition to weather data taken on site, pressure 
sensors mounted on the exterior walls were critical in establishing a 
pressure model for air infiltration. Measured inside—outside pressure 
differences were less than a tenth of those expected based upon wind 
speed measurements made on site. Measurements also show signifi- 
cant (20%) duct leakage and air flow between the attic, living space 
and crawl space. 


33991 (ORNL/EIS—141) Buildings energy use data book, sup- 
plement 1: appliance inventory, efficiency, and energy use in the 
residential sector. A selected bibliography. Barber, B.Y.; Ehrenshaft, 
A.R. (Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W- 
7405-ENG-26. 85p. (ORNL—5363/SI(Pt.2)). Dep. NTIS, PC A05/ 
MF AOl 

This publication includes over 180 citations and provides a 
selected, up-to-date bibliography on energy use by appliances in the 
residential sector. The bibliography was compiled as information 
support to the Buildings Program at ORNL and is being published in 
conjuction with the Buildings Energy Use Data Book, Supplement 
1: Appliance Inventory, Efficiency, and Energy Use in the Residen- 
tial Sector. This bibliography is a subset of a larger bibliographic 
data base on energy conservation in the buildings (residential and 
commercial) sector being developed by the Energy and Environ- 
mental Response Center at ORNL. The documents referenced in this 
bibliography provide information on energy consumed by water 
heaters, heat pumps, space heaters, furnaces, air conditioners, and 
other household appliances, as well as general background material. 
Emphasis has been placed on appliance stocks and efficiencies. All 
references cited in the Buildings Energy Use Data Book, Supple- 
ment 1 are incorporated in this bibliography along with other 
selected sources. References are arranged alphabetically by author, 
or by corporate author if no author is listed. Indexes are provided 
for author, corporate author, sponsor, title (alphabetical listing of 
keywords-in-context), keywords, and report number. 


33992 Fireplace construction. Haas, W.A. US Patent 4,136,666. 
30 Jan 1979. Filed date 2 Mar 1977. 4p. 

A fireplace is disclosed in which the ash dump is utilized to 
supply combustion air to the fireplace so that air will not be drawn 
by the fireplace from the room in which the fireplace is located. This 
is accomplished by locating an air diffuser over the ash cump in 
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combination with an ash pit clean-out door that can be adjusted to 
control the flow of air through the ash dump and into the lace. 
The ash pit clean-out door may be located either on an outside wall 
to draw in outside air or it may be located in a non-living area of a 
home, such as the basement. 


33993 Stove. Folsom, T.R. US Patent 4,136,664. 30 Jan 1979. 
Filed date 10 Nov 1977. 4p. 

A per eg Bye heating stove, is disclosed which pre- 
sents heat radiating flat faces of essentially equal surface, the faces 
being alike pentagonal plates of steel joined edge to edge forming a 
dodecahedron shaped hollow body wherein one of the plates pro- 
vides a bottom and supporting legs extend downwardly and out- 
wardly from the edges of the bottom plate to support the stove 
above a supporting floor. The bottom plate has five like plates 
diverging upward from its five edges and these five plates each have 
their two —— edges joined to the two lowrer edges of two like 
plates. The five upper plates converge and have their top edges 
joined to a top plate. One of the upper plates is provided with a door 
to receive fuel. Also, two of the upper plates have air inlets provided 
with dampers. Outlet means for gases produced is provided at the 
point of the top plate opposite to the edge thereof which joins the 
door carrying upper plate. 


33994 Wood-burning stove. Steffen, P.U. US Patent 4,136,665. 
30 Jan 1979. Filed date 25 Oct 1977. 2p. 

An airtight combustion chamber in a house has a draft hole 
formed through a first end and a draft door movably mounted 
thereon to selectively open the draft hole to a desired extent, 
controlled by a thermostat. The wall of the second spaced opposite 
end of the combustion chamber has a steel stove door movably 
mounted thereon. The second end coincides with a doorway formed 
through a chimney wall which is common with the house. Wood is 
supplied to the stove through the stove door for combusion. The 
products of combustion are removed from the stove via the stove 
door. The stove door has a smoke pipe extending therethrough into 
the chimney and a damper on the end of the pipe. Heat from the fire 
in the airtight chamber escapes into the house through decorative 
screens above and in front of the stove, simulataneously i 
rock or brick walls at the sides of the stove and a rock or brick w 
of the house. 


33995 Wood burning stove. Willson, A.C. US Patent 4,136,662. 
30 Jan 1979. Filed date 26 Sep 1977. 12p. 

A wood burning stove is formed with double front and rear 
side walls of heat conductive metal interconnected by heat conduc- 
tive spacer fins and providing air passageways by which room air is 
heated by conduction from the walls which are heated by the 
burning of wood deposited on a firebox grate made up of spaced 
bricks supported by metal holders secured in heat conducting rela- 
tion to said inner side walls. The rear side air passageway is divided 
into central and outer vertical sections the central one of which is 
closed at the bottom end and communicates with the atmosphere 
through an opening in the outer wall intermediate its vertical ends 
and with the stove interior above the firebox and below the grate 
through openings in the inner wall intermediate its vertical ends and 
adjacent its bottom end, respectively. A vertical baffle between these 
inner and outer walls tes said intermediate openings from each 
other, and a thermostatically controlled damper associated with the 
opening in the outer wall controls the amount of room air delivered 
either under the firebox grate or above it. The front side air 
passageway is divided into upper and lower sections separated by a 
viewing box closed at its outer end by a glass window and remov- 
ably clossed at its inner end by a pair of hinged doors. 


33996 Heating and cooling efficiency control. Kinsey, B.B. US 
Patent 4,136,730. 30 Jan 1979. Filed date 19 Jul 1977. 6p. 

The efficiency of an air conditioner or furnace is markedly 
increased by limiting the time of operation of the compressor or 
burner to a maximum time of from 10 to 15 minutes by means of a 
primary timer responsive to a conventional thermostat. A blower 
timer then causes the blower to continue operation for 10 to 15 
minutes after the compressor or burner is shut off. 


33997 Modular fireplace assembly. Haynes, F.J. US Patent 
4,126,118. 21 Nov 1978. Filed date 28 Mar 1977. 14p. 

A modular fireplace assembly is disclosed which comprises a 
hearth, a firebox around and over the hearth, and an air plenum 
chamber on opposite sides and to the rear of said firebox in heat 
transfer relation thereto. A plurality of environmental comfort con- 
ditioning subassemblies are removably positioned in a portion of the 
air plenum chamber to the rear of the firebox, and include a fan 
subassembly, an air conditioning coil subassembly, and a heater 
subassembly. A stack extends upwardly from the upper side of the 
firebox in heat exchange relation to a hot water tank positioned over 
the firebox. Air conveyance ducting is connected to the upper side 
of the air plenum chamber, and air return ducts are connected to the 
lower side of the air plenum chamber. 
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33998 Modern low-temperature heating system. Seibicke, G 
Neue Deliwa-Z.; No. 10, 448-449(Oct 1978). (In German). 

A low-temperature floor heating system is described. Apart 
from information on the system design, also information on its 
construction is given. With a suitable control system, energy savings 
of more than 30% are possible. 


33999 Experimental Stirling cycle heat pump system for small 
scale central heating. Wiedenhof, N.; Waalwijk, J.M. ips Gloei- 
lampenfabrieken N.V. (Netherlands)); Ekels, H.G. Elektrotech. Z., B; 
30: No. 22, 861-869(Oct 1978). (In German). 

An experimental central heating system is to be installed at 
Veldhoven in the Netherlands in a semi-detached house. In this 
system, which is a joint development by Philips and OGEM, a small 
gas fired Stirling engine drives the compressor of a heat pump. This 
combination has the same function as a conventional central heating 
boiler. The aim of the co-operative venture is obtaining further 
technical data, in order to be able to judge the technical and 
commercial feasibility of the project. 


34000 Single-source heat = an Ve gst recovery in a 
320-year old modernized frame Reimann, (Hannover- 
Braunschweigische Stromversorgungs -A.G., ell (Germany, 
F.R.)). Elektrowaerme Int., Ed. A a 36 No. 5, 266-269(Sep 1978). (In 
German). 

Heat pumps can only be used economically for space-heating 
purposes when the heating system operates at a low supply tem 
ture and in most cases are therefore combined with hotwater floor- 
heating systems. For providing a supply of hot service water an 
independent source is generally provided. The example described 
shows, however, that the term ‘low-temperature heating’ goes far 
beyond floor heating and that other solutions are feasible using a 
single source of heat for both space-heating and hot water supply. 


34001 Directly-fired domestic heat pump. Energy Dig. (London) ; 
7: No. 4, 32-33(Aug 1978). 

The proposed system is based upon a closed Rankine Cycle 
Vapor Power Unit directly coupled to a Rankine e Heat Pump. Only 
one moving part is required, a high speed rotor running on gas 
lubricated bearings ensuring long life and minimal metallic wear. A 
high temperature, high pressure fluid is expanded through a minia- 
ture turbine, which produces power to drive the heat pump minia- 
ture centrifugal compressor. A regenerator recovers some of the 
energy and pre-heats the fluid entering the fluid heater. The Power 
Cycle and Heat Pump condensers provide the energy for the heating 
system (either warm water or hot air). A feed pump (which is 
incorporated on the same shaft as the turbine and compressor) is 
required to raise the pressure of the fluid. The fluid heater can be 
designed to burn any fuel, the first prototype however, will use 
natural gas. The heat pump is a traditional refrigeration cycle 
incorporating an expansion valve, evaporator, compressor and con- 
denser. The scheme represents a very real saving in energy usage 
and would allow the consumer to reduce his fuel consumption by at 
least 50%. 


34002 Saving energy with natural gas. Gas heat pumps and 
household heating centers save 50% energy and more. Mindermann, 
F. (Ruhrgas A.G., Essen (Germany, F.R.)). Energie; 30: No. 7, 232- 
234(Jul 1978). (In German). 

Heat pumps everywhere: Electrically, diesel- or gas-driven, 
they seem to be in triumphant progress through the German energy 
scenery. Although they can certainly not cure all ailments of the 
power industry, this is a technology that is highly efficient in 
producing useful energy from the available primary energy - in 
single-family dwellings as well as in industrial plants. The favorite 
among the non-polluting energy producers seems to be the gas- 
fuelled heat pump. 


34003 Experience in the planning of bivalent air/water heat 
pumps. Pt. 3. Systems for one- and two-family dwellings. Hering, H.J. 
(Rheinbraun Haustechnik G.m.b.H., Wesseling (Germany, F.R.)). 
Oel- Gasfeuerung; 23: No. 7, 371- 373(Jul 1978). (in German). 

This part of a report in several parts deals with the design of 
an air/water heat pump from an air conditioning point of view and 
presents some thoughts on control and electro-engineering. 


34004 Rational use of energy in home heating. Berti, V. Riv. 
Combust.; 32: No. 4, 139-153(Apr 1978). (In Italian). 

Measures and strategies to be adopted to reduce fuel con- 
sumption in home heating in accordance with Italian law number 
373 of April 30, 1976, are recommended. These measures include the 
preparation and maintenance of heating plants, ensuring a uniform 
temperature distribution in occupied rooms and limitation of heating 
where not strictly necessary, better utilization of heating plants by 
means of an adequate automatic heat control system, thermal insula- 
tion of buildings, and insulation of heating plants and of tubing 
transporting hot fluids. 
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34005 Gas consumption appliances on Domotechnica. Gas--Z. 
Ration. Energieanwend.,; 29: No. 4, 1521311978) (In German). 

The report deals with improvements in household gas con- 
sumption presented at the DOMOTECHNICA 1978 in Cologne 
(International technical fair for large household appliances, small 
electric appliances, and auxiliary equipment). The improvements 
pertain to the operating and connecting technology in particular. 


34006 Modernizing old buildings in a housing estate. Bader, E. 
(GEWOFAG, Muenchen (Germany, F.R.)). Gas--Z. Ration. Ener- 
gieanwend.; 29: No. 3, 66-74(1978). (In German). 

The article describes the modernization of the estate in 
Munich-Ramersdorf by installing natural gas fired certral heating 
= gas we heating. Construction costs and installation work are 
dealt with. 


34007 Heat pumps for domestic space heating. Large-area air 
heat exchangers on trial. Bogdanski, F. (Hannover Univ. (Germany, 
F.R.). Inst. fuer Elektrowaerme). Kaelte Klimatech.; 31: No. 3, 95- 
102(1978). (In German). 

Air is available everywhere as a heat source for heat pumps. 
Existing systems use finned evaporators on the cold side, but this has 
the disadvantages of ice formation, high energy consumption due to 
forced ventilation, and noise. It would be more of advantage to 
remove heat from the air by means of large-area heat exchangers. A 
small power density and thus a small temperature difference to the 
refrigerant are achieved. This means vaborable performance coeffi- 
cients even at low air temperatures. > air heat exchangers 
can be installed in roofs or oma walls of buildings. Experience with 
a test house is reported. 


34008 Heat pumps in Canada: the state of the art. Ireton, V. 
(Univ. of New Brunswick, Fredericton, Canada). pp 15p, Paper 2 of 
Solar energy update ‘77: Canada. Edmonton, Alberta; Univ. of 
Alberta (1977). 

From 3. conference of the Solar Energy Society of Canada; 
Edmonton, Alberta, Canada (22 Aug 1977). 

Current activities in Canada related to heat pumps are re- 
viewed. The theory, standards, research and development, and con- 
servation aspects are covered. The need to reduce the capital costs 
of solar-assisted heat pumps is mentioned. (MHR) 


34009 Heating with wood: wood stove and fireplace guidelines. 
Antonioli, P.S.; Farrar, L.C. Butte, MT; National Center for Appro- 
priate Technology y (1977). 16p. (NP—23678). National Center for 
Appropriate T ology, P.O. Box 3838, Butte, MT. 

The use of wood for domestic heating is economical and 
conserves other non-renewable fuel sources. The installation, oper- 
ation, safety and economics of wood-burning stoves are discussed 
(LCL) 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 34060 


34010 Heating and air conditioning in an indoor swimming pool. 
Koehler, H. (Sulzer-Escher Wyss G.m.b.H., Lindau (Germany, 
F.R.)). Kaelte Klimatech.; 31: No. 3, 108-112(1978). (In German). 

The indoor swimming pool at Lindenberg /Allgaeu is de- 
scribed; it has a total of three heat pumps to heat the swimming pool 
and keep its temperature constant, to heat the shower water, and to 
supply the floor heatin, 7. system with hot water. Heat pump A 
utilizes the waste air of the swimming pool hall as heat source, heat 
pump B the cooling water of a nearby industrial plant, and heat 
pump C makes use of the heat stored in the swimming pool to heat 
the floor and the shower water. The heat pumps can be switched off 
in several stages in —— of the load by means of maximum 
monitoring over the whole swimming pool. In emergencies, there is 
an additional gas boiler plant for roomy: supply. 


34011 Total energy utilization in hospitals. Juettemann, H. HLH, 
Z. Heiz., Lueftung, Klim., Haustech.; 28: No. 8, 282-286(Aug 1977). 
(In German). 

In view of the unsatisfactory total energy balance of hospitals, 
rising costs and an increasing energy shortage make it necessary to 
develop new plant concepts and combinations. Replacement of 
refrigerators by heat pumps, heat pump use in the utilization of 
environmental heat, small heating power plant, heat recovery from 
— water, heat transfer, and double use of machinery are dis- 
cussed. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 32981 


34012 (DOE/NASA/1034—79/1) Role of thermal energy stor- 
age in industrial energy conservation. Duscha, R.A.; Masica, W.J. 
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(National Aeronautics and Space Administration, Cleveland, OH 

(USA). Lewis Research Center). 1979. Contract EC-77-A-31-1034. 

14p. (NASA-TM—79122; CONF-790432—1). Dep. NTIS, PC A02/ 
AOl. 

From Conference on industrial energy conservation technol- 
ogy and exhibition; Houston, TX, USA (22 Apr 1979). 

Thermal energy storage for industrial applications is a major 
thrust of DOE’s Thermal Energy Storage Program. Utilizing Ther- 
mal Energy Storage (TES) with process- or reject-heat recovery 
systems has been shown to be extremely beneficial for several 
applications. Recent system studies resulting from contracts awarded 
by DOE have identified four especially significant industries where 
TES appears attractive--food processing, paper and pulp, iron and 
steel, and cement. Potential annual fuel savings with large-scale 
implementation of near-term TES systems for these industries is over 
9 x 10° bbl of oil. This savings is due to recuperation and storage in 
the food-processing industry, direct fuel substitution in the paper and 
pulp industry, and reduction in electric-utility peak fuel use through 
in-plant production of electricity from utilization of reject heat in the 
steel and cement industries. 


34013 Use of heat pumps in hairdresser salons. Dickopp, A. 
(Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.). Abt. Anwendungstechnik). Elektrowaerme Int., Ed. A; 
36: No. 5, 272-274(Sep 1978). (In German). 

Heavy duty cycles of electric appliances used in hairdresser 
salons yield a great deal surplus heat throughout the year which 
together with the humidity is responsible for an uncomfortable 
atmosphere in the salon. The article describes a heat pump installa- 
tion which uses the surplus heat for heating the water required in the 
salon and at the same time provides for dehumidification and com- 
fort-cooling. The anticipated costs are mentioned. 


34014 Heat recovery in small business - Hot water from the 
waste heat of refrigerating plant. Stienen, R. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). Abt. An- 
wendungstechnik). Elektrowaerme Int., Ed. A; 36: No. 5, 274-276(Sep 
1978). (In German). 

The production, preparation and storage of meat and sausages 
in a butcher's shop requires hot water and adequate refrigerating 
facilities. These two factors, namely, refrigeration with its unavoid- 
able yield of waste heat and the large amount of hot water required, 
furnished the reason for studying how the waste heat can be recov- 
—_ and used for heating water. The solution arrived at was a 

— heat exchanger which is arranged between the compressor 

e air-cooled condenser and uses the heat of condensation for 
poe ae ati The first pilot installations have shown that hot water 
is now available without any additional consumption of energy, the 
quantity being dependent on the capacity of the refrigerating ma- 
chine and the time it is kept in operation. 


34015 Operating experiences with heat pumps in stables. Parbs, 
H.H. ag ty Schwaben A.G., Biberach an der Riss 
ag F.R.)). Elektrowaerme Int., Ed. A; 36: No. 5, 279-280(Sep 
1978). (In German). 

Succes in elon animals depends largely on the atmos- 
phere prevailing in the stable. Heating with conventional systems is 
expensive and it is for this reason that in recent years air-to-air heat 
pumps with heat recovery have increasingly been adopted for air- 
conditioning in stables. The author describes such an installation and 
gives approximate data on initial cost and operating expense. 


ae Experience in the development and application of heat 

p systems. Gomelauri, V.I.; Vezirisvili, O.S. (Gruzinskij Poli- 
tekhnicheskij Inst., Tbilisi (USSR)). Arch. Energiewirtsch.; 32: No. 8, 
620-626(Aug 1978). (In German). 

The building of high-power heat pumps in the Sovjet Union is 
at present gaining importance. Research work in this field has been 
carried out for a few years now in SSR of Grusia (Georgia). Two 
heat pumps of 250 and 160 kw have been installed in the Samtredi 
tea factory for the heat and cold supply of one of the four assembly 
lines. The pumps were tested in operation in 1976 and 1977. By 1980, 
the heat and cold supply of the whole factory is to be converted to 
heat pump operation. The total installed power of the works will 
then be 1550 kW; the plant will thus become one of the largest heat 
pump systems used for technological purposes. 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 33676, 33706 


34017 (HCP/M2101—1) Ten scenarios of transportation energy 
TECNET. 


conservation Final report. Doggett, R.M.; Meyer, R.; 
Heller, M. (International Research and Technology Corp., McLean, 
VA (USA)). Mar 1979. Contract EX-76-C-01-2101. 114p. Dep. 
NTIS, PC A06/MF AO1. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 3523 


The TECNET system has been developed to provide DOE 
with the capability to measure the total energy consequences of 
alternative transportation strategies out to the year 2025. The total 
energy consumption of the transportation sector is defined as the 
fuels used directly by vehicles, plus (1) the potential fuel values lost 
during the conversion of crude energy resources into transportation 
fuel products like gasoline, and (2) the embodied in vehicles 
and in transportation infrastructure like highways and parking ga- 
rages, etc. These indirect uses comprise 40% or more of overall 
energy use by the various transportation modes. Additionally, many 
of the proposed conservation measures in this sector, such as the 
introduction of alternative automotive engine designs, will have a 
substantial impact on indirect ener; pp consumption. TECNET has 
been adapted from an extension o} Environmental Protection 
Agency's Strategic Environmental pPcatooe: System (SEAS Buon 
scenarios have been tested to obtain a wide array of policy alterna- 
tives, beginning with a Base Case scenario (business as usual). 
other scenarios include a conservation scenario, scenarios with high 
penetration rates for alternative engine automobiles, a gas rationing 
scenario, and a series of sensitivity analyses in which various param- 
eters have been altered to test their effects. (MCW) 


(HCP/M2101—2) Further development and use of the 
Transportation Energy Conservation Network (TECNET). Doggett, 
R.M.; Shapanka, A.; Meyer, R.; Strieter, R. (International Research 
and Technology Corp., McLean, VA (USA)). Mar 1979. Contract 
EX-76-C-01-2101. 184p. Dep. NTIS, PC A09/MF AOl. 

The TECNET model has undergone a of changes and 
has been used to assess the implications of many different patterns of 
future transportation demand. Its primary purpose is to estimate the 
total energy requirements of the transportation sector, under alterna- 
tive assumptions of transportation trends, out to the year 2025. The 
model is unique in that it estimates both direct and indirect energy 
requirements of the transportation sector, within a comprehensive 
framework that includes a large input—output model for assessing 
economic impacts, the methodologies for es ee es ommnoge cw) 
sion from both mobile and stationary sources. 44 


34019 (PB—283603) Refuse derived fuel transportation a 
a study by potacengy Martens oS a 
Transfer Program. (Rochester g Society, Inc., NY 
(USA)). Dec 1977. 25p. NTIS PCA MF A ADI. 

The Technology Transfer Program was requested to compare 
the two modes of transportation (truck or rail) available to Monroe 
County for delivering the Refuse Derived Fuel (RDF) - the 
RGandG Russell Station; and based on a thorough i 
impacts of each mode, conclude its investigation by submi 
recommendation. This was to be for the Resource 
Facility’s full capacity of 2,000 tons per day of input. The study 
showed that fixed charges for rail transport would be about $7. rid 
per ton. Costs to the county for truck transport would be approxi- 
mately $3.00 per ton. After a thorough study which encompassed 
technical data, environmental data, and economic data, the Tran- 
sportational Analysis Committee unanimously recommended the 
truck transit mode. The overwhelming factor in drawing this conclu- 
sion was the difference in costs (truck vs. rail) to be borne by the 
citizens of the county of Monroe. 


34020 Choosing objectives in transportation planning. Byer, 
P.H.; Saunders, D. (Univ of Toronto, Ont). Transp. Eng. J.; 105: No. 
1, 91-103(Jan 1979). 

The importance of choosing appropriate objectives to be ~~ 
in the evaluation of alternative transportation plans is examined. A 
practical technique designed to help analysts choose objectives is 
presented. The technique is based upon calculating, using estimates 
of impacts and preferences, an up) od bound on the poses Pom effect 
on the results of an evaluation of excluding each of the ——s 
objectives from consideration in the evaluation. An application o 
this screening model to a route location study conducted by Af 
Ontario Ministry of Transportation and Communications is present- 
ed to ilustrate the model's practicality and usefulness. 13 refs. 


AIR AND AEROSPACE 


34021 Energy conserving aircraft from the engine viewpoint. 
Denning, R.M. (Rolls-Royce Ltd, Aero Div, Bristol, Engl). Aircraft 
Eng.; 50: No. 8, 27-36(Aug 1978). 

The increasing cost of hydrocarbon fuel inevitably intensifies 
the quest for lower engine specific fuel consumption on the conven- 
tional aero gas turbine. This should not obscure the fact that mini- 
mizing all aircraft direct operating costs is the ultimate yardstick for 
the engine designer. Higher fuel prices may change priorities in 
engine design and justify more complex and expensive engines 
particularly for longer-range operations. Optimum engine design for 
shorter range can be significantly different, because of the implica- 
tion of cyclic life on air-cooled turbine blades. Lower ap 
engines are worthy of close consideration particularly for short-haul 
operation. 5 refs. 
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RAILWAY 


aus ee Railfreight revolution. Parker, P. Coal Energy Q.; No. 17, 
1978). 

The volume of railroad freight is inevitably sensitive to fluc- 
tuations in the economy, particularly when 90 per cent of it is from 
five basic industries. The author, C = Bae of the British Railways 
(BR) Board sees a tough year ahead on the freight side but great 
advances in handling will enable BR to take advantage of any upturn 
in industrial output. In common with some other industrialists, the 
author believes that now is the time to invest against future energy 
shortages, and he pleads for a 20-year program of main line electrifi- 
cation embracing up to 3,000 miles of route. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 33657 


34023 (DOE/TIC—10035) Energy conservation and travel be- 
havior. Milstein, J.S. (Department of Energy, Washington, DC 
(USA)). Oct 1977. 10p. Dep. NTIS, PC A02/MF AO1. 

Americans use one quarter of all energy consumed in the U.S. 
in automobile passenger travel. This paper describes the ways 
Americans could reduce this energy consumption, and, using empiri- 
cal data, describes the extent to which these energy-conserving 
behaviors are or are not being practiced. It is concluded that 
Americans appear to be a progress in conserving energy 
in such areas as buying more-efficient cars and driving slower on the 
highways, but little or no progress in such other important areas as 
carpooling, using public transit, and reducing vacation travel. This 
challenge is of enormous international and domestic economic and 
political importance. 


34024 (PB—283275) Vanpooling: an overview. Final report. 
Kircher, D.; Wapensky, L. (Environmental Protection Agency, 
Denver, CO (USA)). Mar 1978. 62p. NTIS PC A04/MF AOl. 

The report is intended to provide information on vanpooling 
as it exists in the United States. It is not a comprehensive treatise, 
rather the report emphasizes key features of vanpooling, with special 
attention being paid to implementation of vanpool programs and 
legal and insurance issues pertaining to vanpooling. | in 
industry and government who are considering implementing or 
expanding vanpool programs will find the report useful. Topics 
covered are vanpool program designs, vanpooling experience, insur- 
ance and legal issues, vanpooling costs, benefits, and the National 
Association of Vanpool Operators. 


SEA AND WATER 


34025 Steam plant - ship propulsion with a future. Baumgaertner, 
G. (Bremer Vulkan Schiffoau und Maschinenfabrik A.G. (Germany, 
F.R.). Abt. Turbinenbau). Schiff Hafen; 30: No. 3, 258-260(1978). (in 
German). 

This concerns new results from ships steam turbine plant due 
to a design for the 1980's by Stal-Laval of Sweden. A description is 
given of the VAP (very advanced propulsion) design as a competitor 
to Diesel propulsion down to 10000 kW, particularly with regard to 
standardization and operation. Steam condensate circuit with circuit 
diagram for standard circuit SCR. Steam generating plant with 
fluidized bed combustion for high live steam conditions and inter- 
connection of boilers and turbines. Geared turbine plant with sepa- 
rate HP, IP and LP turbines, partly made of gas turbine materials 
and section and plan views of layout in ship for 20 MW and 85/min. 
Planetary gearbox of the new CPG (compact planetary gear) con- 
struction. Little space is required in the narrow stern end of the ship 
due to extremely narrow machinery layout. 


34026 Energy for marine propulsion. A look So the future. 
Illies, K. (Schiffsbautechnische Gesellschaft e.V., (Ger- 
many, F.R.)). Schiff Hafen; 29: No. 12, 1119-11219) (In 
German). 

The article discusses possible energy sources for marine pro- 
pulsion when petroleum is no longer available. 


PIPELINE 
REFER ALSO TO CITATION(S) 33744 


34027 (SAN—1171-1/8) Prospects for energy conservation in the 
peline industry. Banks, W.F. (Systems, Science and Software, La 

Jolla, CA (USA)). 30 Nov 1977. Contract EY-76-C-03-1171. 61p. 

(SSS-R—77-3027(Rev.0)). Dep. NTIS, PC A04/MF AOI. 

A qualitative projection (the “baseline scenario”) is made of 
the pipeline industry growth to the year 2000. This projection is 
based on the conventional wisdom of the industry. It is concluded 
that, to achieve significant growth, the industry must develop the 
capability, called freight pipeline, to move other commodities than 


ERA VOL. 4, NO. 12 


on and gas, i.e., bulk and packaged goods. Technical and economic 
performance criteria are identified which, if met by the freight 
goer capability, could induce modal shifts resulting in a reduction 
total transportation energy consumption, and would offer other 
benefits, including compatibility with high-speed rail passenger serv- 
ice. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 34083, 34255, 34551 


34028 BBC tackles energy pro 
Power; 24: No. 3, 184-185(Mar 1978). 

The research policy and projects of Brown Boveri Co. are 
discussed. Brown Boveri's research is organized into three main 
levels. The first level is carried on within the local company divi- 
sions and is intended to produce results on a short- to medium-term 
scale. The second level comprises the central laboratories of the 
respective company groups--there are, in fact, five main operating 
groups of BBC. The third, and highest level of research is corporate 
research, and this was established eight years ago when the entire 
BBC organization was restructured. It was at that time that the 
research center at Dattwil, near Baden, was established. The third 
level brief is to look further into the future than the divisions, and to 
nurture those scientific disciplines that are instrumental in safeguard- 
ing the a ‘s long-term fortunes. Research activities are orga- 
nized accord: ing to scientific discipline rather than categories of 
products, and there is considerable emphasis on energy saving and 
energy conversion processes. 


blems. Cooper, J.C. Electron. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 32410, 33729, 34560 


34029 (ORNL/TM—5937) Electricity in lieu of nautral gas and 
oil for industrial thermal energy: a preliminary survey. Tallackson, 
J.R. (Oak Ridge National Lab., TN (USA)). Feb 1979, ‘Contract W- 
7405-ENG-26. 126p. Dep. NTIS, PC A07/MF AO1. 

In 1974, industrial processors accounted for nearly 50% of the 
nation’s natural gas consumption and nearly 20% of its consumption 
of petroleum. This report is a preliminary assessment of the potential 
capability of the process industries to substitute utility-generated 
electricity for these scarce fuels. It is tacitly assumed that virtually 
all public utilities will soon be relying on coal or nuclear fission for 

primary energy. It was concluded that the existing technology will 
permit substitution of electricity for approximately 75% of the 
natural gas and petroleum now being consumed by industrial proces- 
sors, which is equivalent to an annual usage of 800 million barrels of 
oil and 9 trillion cubic feet of gas at 1974 levels. Process steam 
generation, used throughout industry and representing 40% of its 
energy usage, offers the best near-term potential for conversion to 
electricity. Electric boilers and energy costs for steam are briefly 
discussed. Electrically driven heat pumps are considered as a possi- 
ble method to save additional low-grade energy. Electrical reheating 
at high temperatures in the primary metals sector will be an effective 
way to conserve gas and oil. A wholesale shift by industry to 
electricity to replace gas and oil will produce impacts on the public 
utilities and, perhaps, those of a more general socio-economic nature. 
The p — bar to large-scale electrical substitution is economics, 
not technology. 174 references. 


34030 (PB—283311) Agricultural policy implications of changing 
energy prices and supplies. Connor, L.J. (Michigan State Univ., East 
Lansing (USA)). May 1976. 21p. NTIS PC A02/MF AO1. 

Energy use in agriculture has become a topic of increasing 
concern to agriculturalists and various policy makers. Concern has 
been expressed about the industrialization of the American food 
production system, and the labor and land technology substitutes. 
An increasing amount of research is devoted to assessing current 
energy usage and = adjustments by agriculture in the United 
States. Because of differences in methodological approaches, the 
= recommendations and conclusions from the various studies 

ve not always been consistent. The major objectives of this paper 
are (1) to assess major methodological approaches used in evaluating 
energy related agricultural problems; (2) to indicate likely major 
adjustments to changing energy prices and supplies; and (3) to 
appraise the resulting policy implications. 


34031 (PB—283483) Material-energy requirements in alternative 
dairy farming systems. Holtman, J.B.; Connor, L.J.; Lucas, R.E.; 
Wolak, F.J. (Michigan State Univ., East Lansing (USA)). May 1976. 
15p. NTIS PC A02/MF AO1. 
Resource requirements for four Michigan dairy farms em- 
Le alternative rations and waste handling systems were estimat- 
. The materials-energy budgets for the four farms show the 
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interchangeability of land and other resources in milk production. 
An analysis of the variations in energy required to supply the 
resources in the four budgets ag ae that the natural gas for 
nitrogen production (fertilizer and feed supplement) was the domi- 

sant faeiee. Estimates of the production costs for each of the farms 
indicated that none of them had a strong economic advantage over 
the others. None of the technological variations were superior to the 
others with respect to minimizing all energy inputs (terrestrial and 
solar). Thus, the results indicate the complex trade-offs in energy 
variables in evaluating alternative farm production systems. 


34032 (TID—29061) Summary annual report: IEA cement R and 
D Program. (Gordian Associates, Inc., New York (USA)). 20 Jan 
1978. Contract EC-77-C-01-5078. 99p. Dep. NTIS, PC A05/MF 
AOl. 


The original work which can be considered to be the forerun- 
ner of the IEA Cement R and D Program was the CCMS Cement 
Industry Study (see EAPA 4:1320), whose objectives were to assess 
existing and developing technology in the cement industry emphasiz- 
ing energy efficient use and consumption of energy, develop recom- 
mendations for technology transfer, and develop a research program 
to reduce energy consumption. An IEA conference hosted by the 
National Swedish Board for Technical Development met in Stock- 
holm, January, 1977, with the cement study group offering for 
consideration the following subjects: sulfate specifications and 
gypsum replacement, blended cement a and limitations, 
precalciner investigations, and studies of the alkali-aggregate reac- 
tion. a ay to that meeting, the U.S. agreed to act as a lead 
country in the development of a cooperative program in which IEA 
members would be encouraged to participate, assuring good commu- 
nications. Discussions were held with potential member nations and 
again Stockholm hosted a meeting in December, 1977. Sixteen 
delegates were in attendance from Norway, Spain, FRG, Sweden, 
United Kingdom, United States, and France. A draft technical annex 
(a program to accomplish research, development, and demonstration 
to increase efficient use of energy in the cement manufacturing 
industry and the application of cement) is presented in a A. 
Appendix B contains information on the IEA Cement R and D 
program technical documentation for R and D projects. 


34033 More energy from LNG. Electric energy from LNG rega- 
sification. Erdoel-Erdgas Z.; 94: No. 5, 177-179(May 1978). (In 
German). 

A LNG regasification process which incorporates the simul- 
taneous production of electrical energy is described in the paper. 
This new process technology has been jointly developed by SNAM 
PROGETTI and Brown Boveri (SP/BBC). It highlights the techni- 
cal and economic reasons which have led to the development of a 
process capable of regasification and simultaneous production of 
electric energy. In order to achieve a high degree of flexibility and 
security during operation, it has been found necessary to perform the 
regasification by means of a number of modular units each with a 
capacity of 2,000 million Nm*/y of natural gas. Each unit is capable 
of exporting 45,000 kWh/h of electric energy when operating at 
maximum regasification capacity. Various total plant regasification 
capacities have been considered by combining modules units. 


34034 Bark burning as a primary fuel. Monticello, MS; St. Regis 
Paper Co. (1978). 7p. (CONF-780782—1). 

From Conference at the Bio-Mass workshop; Little Rock, 
AR, USA (Jul 1978). 

Experience at the St. Region Paper Co. plant at Monticello, 
Mississippi in retrofitting a fuel oil or natural gas fueled boiler to 
burn bark is related. This facility currently can burn 275 tons of bark 

r day and may be ow for an addition 120 ton/day capacity. 

article emissions are the main environmental effect of bark burning 
and can be controlled with existing pollution control equipment. 
Dirt and sand in the bark cause handling system and burner prob- 
lems, and work on inexpensive cleaning systems is recommended. It 
is concluded that wood waste burning will become increasingly 
economical as fossil fuel prices escalate and that such waste use is 
necessary for solving both waste disposal and energy source require- 
ments. (LCL) 


34035 Validity of energy balances referred to products. Spreng, 
D.T. Metall; 31: No. 12, 1357-1360(Dec 1977). (In German). 

Some critical remarks are made on the comparability and 
evaluation of energy balances, and the limits of meaningful state- 
ments are pointed out. The statements are illustrated by some 
practical examples (production of aluminum cans, spray cans, and 
aluminum foils). 


MATERIALS 
REFER ALSO TO CITATION(S) 34032 


34036 (COO—4456-4) Energy use in U.S. seafoods. Final report, 
July 1, 1977—June 30, 1978. Mayer, J.; Rawitscher, M. (Tufts Univ., 
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Medford, MA (USA)). Jun 1978. Contract EC-77-S-02-4456. 91p. 
Dep. NTIS, PC A05/MF AOI. 

The energy used in bringing commonly eaten U.S. seafood to 
the table is compared in terms of protein or nutritional calories 
provided. Harvesting, processing, trade, transportation and home use 
are included. Species produced through commercially viable aqua- 
cultures as well as feasibility studies are included. A comparison is 
also made of some highly processed seafoods and similar dishes 
prepared at home from basic ingredients. The energy intensity of all 
steps in the food chain has been calculated with comparable bound- 
aries, using a combination of process analysis and input/output, 
permitting a comparison of the relative importance of each step as 
well as the interaction between them. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 32285, 32301, 34029, 34557 


34037 (DOE/TIC—10031) Oil burner retrofit focus group re- 
sults, (Market Facts, Inc., Washington, DC (USA)). Aug 1978. 
Contract EV-78-C-01-6458. 32p. Dep. NTIS, PC A03 A0l. 

This is a report of the focus group research on oil burner 
development to evaluate the potential for commercialization of oil 
burner retrofit, determine the barriers to development of this retrofit, 
and to judge what actions are required by the Federal government 
to promote commercialization. The report addrresses the following 
questions: is oil burner retrofit feasible for com: tion; what 
is the nature and extent of the market for oil burner retrofit; what 
barriers and opportunities are critical to the commercialization of oil 
burner retrofit; and what actions, if any, should be taken by the 
Federal government to bring about successful commercialization of 
oil burner retrofit. The respondents feel that the technology is ready 
for immediate commercialization. The following three energy-saving 
options that call for off-the-shelf technology are deemed to be ready 
for immediate commercialization: optimizing firing rates, replacing 
existing burners with high-s; flame-retention head burners, and 
replacing existing (inefficient) boilers and furnaces with more effi- 
cient units. Necessary actions and incentives for commercialization 
include: consumer education programs; establishing definition and 
certification of accepted equipment and practices; financial support, 
and evaluation of savings achieved. 


34038 (NMEI—12) Improving the efficiency of natural gas irri- 
gation pumping plants. Technical report, 1 January 1976—31 Decem- 
ber 1978. Abernathy, G.H.; Cook, M.D. Jr.; Dean, J.W. (New 
Mexico State Univ., Las Cruces (USA). New Mexico Energy Inst.). 
Dec 1978. 62p. New Mexico State Univ., Las Cruces, NM. 

About 370 irrigation pumping plant tests were run for 165 
cooperators in fourteen areas of New Mexico. Average pump effi- 
ciency was found to be about 52%, which is considerably lower than 
desirable. New pumps, installed correctly should have efficiencies 
over 70%. Average engine efficiency was about 22% based on the 
higher heating value of the fuel. Higher efficiencies are possible but 
significant increase would require the purchase of heavy, expensive 
industrial engines. Minor increases to about 24% should be possible 
through improved engine conditions and careful adjustment. About 
one-third of the pumping plants tested were in dire need of repair. 
The most frequent problem was worn pumps. In several cases, 
repairs were made as a result of our test. Yearly fuel savings in 
excess of 10,000 therms per year were noted in two cases. On-site 
fuel savings were possible for some plants. Bringing one plant up to 
proper speed resulted in a fuel saving of 7300 therms per year or 
$1,600 per year at current prices. Farmers in the state need a 
continuing program of pump testing. No evaluation system has been 
found that farmers can operate. Commercial testing is not available 
except by pump sales companies who have a vested interesting 
finding pumps to be inefficient. 


34039 Dehumidification of air in water treatment 

Vv. (Hamburger Wasserwerke G.m.b.H. (Germany, F.R.)). 
Elektrowaerme Int, Ed. A; 36: No. 5, 270-272(Sep 1978). (In 
German). 

The use of heat pumps for dehumidifying the air in water 
treatment plants helps to reduce maintenance expence. The latent 
heat thus released and the heat deriving from driving the heat pumps 
can be employed for heating p in the plant which gives 
savings in operating costs as well. Higher room temperatures further 
reduce the rate of evaporation from open water surfaces. The use of 
dehumidifying systems for water treatment plant operating at water 
temperatures of about 10°C is therefore advisable regardless of 
whether the plant is of the open or closed type. 


34040 Milk cooling with heat recovery. Hermes, M. OER). 
Westfaelisches Elektrizitaetswerk A.G., Essen (German R.). 
Hauptverwaltung). Elektrowaerme Int., Ed. A; 36: No. 5, 2278S, 
1978). (In German). 
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All major manufacturers of milk cooling equipment have 
recently been offering their products with facilities for heat recovery 
for water heating. Depending on make, the condenser used as heat 
exchanger is accommodated inside a water storage tank or attached 
to its wall or arranged in an intermediate tank. Service water 
temperatures of from 0 to 55°C are achieved in this way without 
any additional consumption of energy. In actual operating practice 
the cooling of one litre of milk can on — heat one litre of water 
to a temperature of 50°C. Heat recovery for water heating can be 
expected to be economic when the milk from about 30 cows and 
more has to be cooled. This applies in particular when oilfired 
equipment has to be replaced. 


34041 Steam traps in the chemical industry. Teske, G. (Gestra- 
KSB Vertriebs-G.m.b.H. und Co. K.G., Bremen (Germany, F.R.)). 
Chem. Tech. (Berlin); 7: No. 9, 385-389(Sep 1978). (In German). 

The assessment criteria for condensate traps follow the gener- 
al trend to save primary energy. The condensate trap is an important 
auxiliary means for this which provides various possible solutions 
each according to the system and type of construction. The latter are 
discussed in the following, indicating each ones particular character- 
istics and their influence on the heating process. 


34042 Raw material and preproduct transport with pipelines. 
Liepsch, D. (Fachhochschule Muenchen (Germany, F.R.). Fachber- 
eich Versorgungstechnik). Chem. Prod. (Munich); 7: No. 9, 64- 
65(Sep 1978). (In German). 

The German petrochemical industry is briefly described, and 
then the transport oe roducts using the example of a pipeline with 
mineral oil pipes and patenceved stations and the cleaning and testing 
of the pipes from the pipeline maintenance point of view, the safety 
measures and the origin of product losses are described. 


34043 Energy conservation in the drop forge. Rogers, S.E.; i 
lesby, R.H. (Drop Forging Res Assoc). Metallurgia; 45: No. 8, 422- 
435, p 474-485(Sep 1978). 

The basic principles of energy usage in the forge are reviewed 
and discussed. It is shown that radiation loss can be reduced by the 
use of cut pieces as distinct from ‘off-the-bar’ forging, and conduc- 
tion can be minimized by improved insulation. Much of the energy 
in waste gases can be recovered by recuperative methods or by 
recuperative burners. Low thermal inertia furnaces built with 
lightweight insulation would insure that less heat went into the 
structure and more into the stock. Additional increase of efficient 
energy transfer can be achieved by controlling temperature, fuel-air 
ratio and pressure, by maximizing furnace utilization, by designing 
furnaces of the optimum size and shape, by careful fuel selection and 
use of the most efficient burners. Modern fuel-fired heating methods, 
depending essentially on convective rather than radiant heat transfer, 
have many attractions, particularly efficient energy utilization, high 
productivity, reduced scaling, flexible operation, and improved 
working conditions. Similar advantages are claimed for electrical 
methods, especially induction and direct-resistance heating, and 
there is now some interest in indirect-resistance and infrared heating. 
Although less important, energy can also be saved in heat treatment, 
space heating, lighting, and machinery drive. For most effective fuel 
conservation, energy management should be an important company 
— Future trends regarding energy conservation are outlined. 

refs. 


34044 Efficient dehumidification. Blundell, C.J. (Electr Counc 
Res Cent, Capenhurst, Engl). Heat. Vent. Eng. J. Air Cond.; 52: No. 
611, 5-7(Sep 1978). 

The article describes how the effectiveness of a conventional 
refrigeration dehumidifier can be much improved by the use of a 
third heat exchanger for pre-cooling the inlet air. Calculations show 
that this could double the amount of water extracted per unit energy 
input. 8 refs. 


34045 Calculation of the radiation exchange in a closed chamber 
by the method of radiation bands in comparison to the method of the 
average radiation parameter. Szargut, J.; Wandrasz, J. Brennst.- 
Waerme-Kraft; 30: No. 8, 324-329(Aug 1978). (In German). 

Two methods for calculating the radiation exchange within a 
closed chamber with isothermic material, i.e. the classical method of 
the average emission capacity and the method of the black radiation 
bands, are compared and approximate auxiliary equations are devel- 
oped for both methods. The calculation results of the methods 
investigated differ by approx. 30 to 80 %. The measurements which 
have been carried out confirm the greater accurracy of the radiation 
bands method. 


34046 Castings demand as energy resources decline. Lake, 
W.J.B. (Knight Wegenstein Ltd, Manchester, Engl). Br. Foundry- 
man; 71: 178-189(Aug 1978). 

Rising costs of conventional fuels may result in a wider usage 
of battery-driven vehicles, diesel en ines, and external combustion 
engines, together with a general decline in private vehicle registra- 
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tions. This may lead to a diminished requirement for iron castings in 
the automotive industry. Aluminium castings may be used to a larger 
extent on vehicles in order to achieve weight reduction, while the 
steel foundry industry may benefit from the heavy capital expendi- 
= which is likely to be made by the energy supply industry. 10 
refs. 


34047 Energy usage in the steelfounding industry. Hubbard, 
M.W. (SCRATA, Tech Serv Dep, Sheffield, Engl). Br. Foundry- 
man; 71: 190-196(Aug 1978). 

Consumption of energy is higher than in other metal casting 
industries due to the higher melt temperatures involved and the 
inherent characteristics of steel. The pattern of usage is changing as 
older less efficient plant is replaced. Increases in metal yield and the 
development of new technologies are reducing the demand. There 
may be a considerable wastage of energy which could be recovered 
by available technology. 24 refs. 


34048 Regeneration of weak base ion exchange resins. Hoell, W.; 
Kirch, R. (Univ of Karlsruhe, Engler-Bunte-Inst, Ger). Desalination; 
26: No. 2, 153-162(Aug 1978). 

The paper reports investigations of the regeneration of weak 
base ion exchange resins. A mathematical model of reaction-coupled 
diffusion has been applied to the regeneration kinetics. Photographic 
evidence is given to the sharp loading profiles resulting from that 
theory. By comparison of experimental data with theoretical results 
interdiffusion coefficients in the resin phase have been determined 
pe their different dependency on system parameters is shown. 14 
refs. 


34049 Cutting energy consumption in whiteware biscuit and gloss 
firing through improvement of firing aids, more efficient equipment, 
introduction of fast firing, and lowering of process temperatures. 
Krahl, K.; Maier, P. (VE Wissenschaftlichtech Betr, Keram Meissen, 
E Ger). Energietechnik; 28: No. 7, 271-275(Jul 1978). (In German). 

A number of measures are proposed to cut cown energy 
consumption in ceramics production, namely; utilization of the waste 
heat of sintering processes for drying, intensification of biscuit firing, 
reduction of process temperature, introduction of flow line produc- 
tion, intensification of gloss firing, etc. 


34050 Problem of predicting contamination of noncorroding low- 
temperature heating surfaces of boilers burning high sulfur-content oil 
fuel. Tsirul’nikov, L.M.; Abdulaev, K.M.; Gorokhov, V.A. (Azerb 


Inst of Pet and Chem, Az SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 
No. 5, 60-65(May 1978). (In Russian). 
Based on the results of investigation of the process of con- 


tamination of a glass heating surface in boilers fired with high sulfur- 
content residual oil fuel, a mathematical model of the process of 
contamination is constructed. This model gives a good description of 
the experimental data on contamination of noncorroding heating 
surfaces, obtained by different investigators within the surface tem- 
perature range t/sub w/=70-140°C 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 33008, 33616, 33704, 33705, 
34047, 34049 


34051 (CONS—5084-1) Application of thermal energy storage in 
the cement industry. Final report, September 1977—March 1978. 
Jaegr, F.A.; Beshore, D.G.; Miller, F.M.; Gartner, E.M. (Martin 
Marietta Aerospace Corp , Denver, co (USA); Portland Cement 
Association, Skokie, iL (USA)). Oct 1978. Contract EC-77-A-31- 
1034;EC-77-C-01-5084. 204p. (NASA-CR—159399). Dep. NTIS, PC 
A10/MF AOI. 

In the manufacture of cement, literally trillions of Btu's are 
rejected to the environment each year. The purpose of this feasibility 
study program was to determine whether thermal energy storage 
could be used to conserve or allow alternative uses of this rejected 
energy. This study identifies and quantifies the sources of rejected 
energy in the cement manufacturing process, establishes use of this 
energy, investigates various storage system concepts, and selects 
energy conservation systems for further study. Thermal performance 
and economic analyses are ne ores on candidate storage systems 
for four typical cement plants representing various methods of 
manufacturing cement. Through the use of thermal energy storage in 
conjunction with waste heat electric power generation units, an 
estimated 2.4 x 10'* Btu/year, or an equivalent of 4.0 x 10° barrels of 
oil per year, can be conserved. Attractive rates of return on invest- 
ment of the proposed systems are an incentive for further develop- 
ment. 


34052 (DOE/ET—0076, pp 22p, App.B Paper 6) Use of waste 
heat to heat hothouses: basic directions and engineering decisions. 
Minasyan, R.; Korolev, I.; Razmikova, T. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
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and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Aspects of the use of power plant waste heat for heating 
greenhouses are discussed, and various heating systems are de- 
scribed. It is concluded that experience gained in operating green- 
houses with waste heat shows the economic feasibility of this kind of 
waste heat use and that air heating systems are superior to either 
convective-evaporative heating systems or water-filled roof heating 
systems for greenhouses. (LCL) 


34053 (DOE/ET—0076, pp 13p, App.B Paper 7) Use of waste 
heat of an electric power station for warm water fish prob- 
lems and future outlook. Cangardt, G.G.; Farberov, V.G.; Korneeva, 
L.A.; Korneev, A.H. Feb 1979. 

In Report of the visit of the United States of America 
delegation of the US-USSR Coordinating Committee on Scientific 
and Technical Cooperation in the Field of Thermal Power Plant 
Heat Rejection Systems to the Union of Soviet Socialist Republics. 
November 11—12, 1978. 

Research in the use of power plant thermal effluents for fish 
farming began in the USSR in 1960. This developed from initial 
studies of the use of herbivorous fish for the biological reclamation 
of cooling ponds to studies of the breeding and maturation of 
valuable commercial fish, e.g., carp and sturgeon, in warm waters. 
Experimental fish farms showed that fish matured 2 to 3 times faster, 
were more resistant to disease, and had higher survival rates under 
the severe winter conditions. A large scale fish farming complex 
with a capacity of 2000 t of fish per yr. has been built at the Kursk 
Nuclear Power Plant to produce a year-round supply of fresh fish, 
particularly carp, for food. In addition to the demonstrated beneficial 
use of power plant waste heat, these fish farms will also produce 
biological wastes that can be used as fertilizers or for producing feed 
yeasts. It is believed that these studies will promote the development 
of fish farms at all large scale power plants. (LCL) 


34054 (IDO—1672-1) Recuperative system for high and ultra- 
high temperature flue gases. Quarterly report, January—March 1978. 
Reitz, J.G. (Midland-Ross Corp., Toledo, OH (USA). Technical 
Center - Capital Goods). 10 Apr 1978. Contract EC-77-C-07-1672. 
27p. Dep. NTIS, PC A03/MF AO1. 

Progress is reported in the development of a tile—metallic 
recuperative system for industrial application with flue gases in the 
1200 to 1900°F temperature range. The program has been planned, a 
literature survey began, and heat transfer analyses are underway. 
(LCL) 


34055 (IDO—1672-2) Recuperative system for high and ultra- 
high temperature flue gases. Quarterly report, April—June 1978. 
Reitz, J.G. (Midland-Ross Corp., Toledo, OH (USA)). 17 Jul 1978. 
Contract EC-77-C-07-1672. 89p. Dep. NTIS, PC A0S5/MF AO1. 

Progress is reported in the development of a tile-metallic 
recuperative system for industrial application with flue gases in the 
1200 to 1900°F temperature range. The selection of a steel soaking 
pit demonstration site is being investigated, payback calculation, 
based on fuel savings, have been made, and design studies are 
continuing. (LCL) 


34056 (NEFOS—1978-1) Utilization of heat pumps within the 
industry and for district heating. Koehler, B. 
a gr Stockholm (Sweden)). May 1978. 135p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A07/MF AO1. 

The possibilities for using waste heat from industries have 
been discussed for several years. Waste heat having a temperature of 
80 to 90°C can be delivered directly from the industry to a commu- 
nity. It is also shown that the utilization of waste heat having a 
temperature of around 50°C is possible using heat pumps. 


34057 (STUDSVIK/ES—78-76) Possible heat recovery equip- 
ments in the Steelwork at Oxeloesund, Sweden. Cronholm, L.A.; 
Lukacs, I. (Studsvik Energiteknik AB, Nykoeping (Sweden)). 30 
Mar 1978. 80p. (In Swedish). Dep. NTIS (US Sales Only), PC A05/ 
MF AOl1. 


The technological as well as the financial possibilities for 
recovering heat from different processes in the Steelwork at Oxeloe- 
sund are examined. This heat, which is obtained as steam and hot 
water, will be used both in the steelworks and for district heating in 
the neighborhood thus affecting fuel conservation. 


34058 Heat exchanger and economizer. Thompson, G.A.; Mer- 
ritt, J.H. Jr. (to Applied Engineering Co.). US Patent 4,138,969. 13 
Feb 1979. Filed date 8 Jul 1977. 14p. 

A heat exchanger is disclosed which has a housing defining a 
main fluid flow passage therethrough and a tube bundle access 
opening to the fluid flow passage, a tube bundle unit removably 
positioned in the housing in the fluid flow passage through the 
access opening, and a cover for removably closing the access open- 
ing so that heat exchange fluid flowing through the tube bundle unit 
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is in a heat <i relation with the fluid flowing through the 
housing main fluid flow passage around the tube bundle unit. Also 
shown is an economizer for a stream boiler incorporating a heat 
exchanger. 


34059 Heat reclaim at mine surface plants. Bonisteel, W 
Martinovic, J. (Rio Algom Limited, Toronto, Ontario). CIM pre 
72: No. 801, 129-133(Jan 1979). 

As part of expansion program, it was decided that in view of 
the escalating cost and impending shortage of energy, heat reclaim 
and conservation would be employed whereever practicable. In 
general terms, heat reclaim applications fall into three main classifi- 
cations: ventilation, utility and process. In many instances, it is 
possible to recover heat from a process only to find that there is no 
apparent use for the heat obtained. If this appears to be the case, 
some ingenuity may be necessary to devise a practical application. If 
no application can be found to utilize the heat effectively, reclain is 
not practical. However, even water at low temperature (90 to 
110°F) may sometimes be used effectively. Some possible applica- 
tions are: Preheat boiler feed water; makeup water to process that 
requires heat; preheat domestic hot water; heat source for heat 
pump; and preheat ventilation air. In general, the plant or process 
areas which require heat in the form of steam or other fuel should be 
examined to determine if part of all of the heat may be supplied ms a 
reclaim system. Before any expenditure is made for a heat reclaim 
system, a cost-benefit analysis should be made to determine if the 
expected savings justify the cost. At present, there is a federal sales 
tax exemption on system and devices designed to conserve energy. 
Some provinces also have a sales tax exemption. A special 50 per 
cent depreciation class applied to energy conservation systems in 
addition to equipment used in production. The capital cost 
allowance will assist in providing the additional flow necessary 
to make financial expenditures for recovery systems possible. Heat 


reclaim applications recently added by Rio Algom are briefly out- 
lined. 


34060 Industrial and institutional waste heat recovery. Stecher, 
P.G. (ed.). Park Ridge, NJ; Noyes Data Corp. (1979). 376p. $28.00. 

The pu: of this book is to help the reader assess the value 
of waste heat (which depends on its form and location) and decide 
how that value can be used to earn dollars. The problem addressed is 
that of prey See heat into useful heat in such a way as to 
increase profits. The essential quality of heat considered here is not 
amount, but value. This distinction becomes apparent when one 
compares the value of recovering similar amounts of heat at 200°F 
or 1000°F, or of a given amount of heat in a corrosive or in an inert 
gas stream. The examples chosen demonstrate the conversion of 
waste heat into useful heat needed elsewhere, with a consequent 
saving in fuel. Com oe factors are discussed and the economics 
of the true value of the heat are carefully considered. Large energy 
savings are possible through waste heat utilization. The purpose of 
this book is to help the engineer or manager learn about available 
options in waste heat recovery, to decide whether he can increase 
profits by installing waste heat equipment, and to help him choose 
the best available equipment for this p Emphasis is — on 
the solution of problems using off- the-shelf technology. t appears 
that development of new waste heat technology is less important at 
present than efficient use of existing technology and equipment that 
is already available and has been tried. 


34061 Demand-specific investigations on the extension of district 
heating networks. Pt. 2, Brachetti, H.E. Gesund.-Ing.; 99: No. 10, 285- 
291(Oct 1978). (In German). 

Seven different fibrous insulating materials for district heat 
lines are investigated with a view to their chemical composition, 
fibre structure and solubility, elasticity and vacuum contraction, 
capillarity and drying time, contact capacity and corrosion rate. 


34062 Plants utilizing the waste heat of internal combustion 
engines. Juettemann, H. Gesund.-Ing.; 99: No. 10, 292-295(Oct 1978). 
(In German). 

The article deals with the problem of how to utilize the waste 
heat of internal combustion engines as these engines convert only 
about 2/3 of the energy contained in the fuel into mechanical 
energy, although an analysis has shown that about 87% of the fuel 
energy could be utilized. Different ways of utilization, ie. water 
heating systems, steam systems, electric generators, compression 
heat pump drives, use of absorption machinery, are described. The 
= field of application for waste heat utilisation is in the heating of 
buildings. 


34063 Operating experiences with a waste heat pump in a photo- 
graphic laboratory. Fischer, M. (Lech-Elektrizitaetswerke A.G., 
Augsburg (Germany, F.R.)). Elektrowaerme Int., Ed. A; 36: No. 5, 
263-266(Sep 1978). (In German). 

The article describes a heat recovery system using a heat 
pump for heating service water in a indovelaa aboratory. The 
system operates on the direct-heating principle. ‘Aher it has served 
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its function in the film-developing process the hot water is available 
as a source of waste heat. The system design is explained, compara- 
tive costs are given, and the experience gathered in one year of 
operation is outlined. 

34064 Sullage as source of heat for space-heating. Eickenhorst, 
H. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., Essen (Ger- 
many, F.R.). Abt. Anwendungstechnik). Elektrowaerme Int., Ed. A; 
36: No. 5, 281-282(Sep 1978). (In German). 

Sullage offers numerous bacteria and fungi an excellent habi- 
tat owing to its large store of organic substances. The reactions 
release heat which can be withdrawn from the sink and utilized. The 
article describe the design and operation of a heat pump recovering 
heat from sullage. (orig.) 891 UA. 


New recuperative system for furnaces. Palfrey, R. (Gib- 
bons Brothers Ltd). Metallurgia; 45: No. 9, 489-491(Sep 1978). 

An improved furnace recuperator system is described the 
underlying principle of which is that the conbustion air is preheated 
above ambient temperature by utilizing the heat content of the 
exhaust gases from the radiant tube, which results in that less energy 
is required to heat the nitrogen in the air, and consequently more 
energy is available to heat the material in the furnace. The advan- 
tages of the implementation of this system are pointed out. 


34066 Consideration of energy situation in foundries. Jung, L.A. 
Giesserei; 65: No. 17, 443-451(17 Aug 1978). (In German). 

The energy consumption in iron, malleable iron, and steel 
casting foundries is analyzed and the possibilities of increasing the 
energy efficiency by utilizing waste heat, in particular residual heat 
in flue gases and in cooling water, are discussed. Examples are 
presented — illustrate heat recovery from cupolas and its utiliza- 
tion. 21 refs. 


34067 ‘cold’ energy. Closed-cycle gas turbines for LNG evapora- 
tion. Weber, D. (GHH Gutehoffnungshuette Sterkrade A.G., Ober- 
hausen (Germany, F.R.)). Energie; 30: No. 7, 238-241(Jul 1978). (in 
German). 

The paper deals with the indirect utilisation of the energy 
potential released during LNG evaporation due to electric power 
generation by means of closed-cycle gas turbines. 


34068 Never forget the rules of competition. Problems of district 
heating from the point of view of industrial and commercial consumers. 
Ernst, H. Energie; 30: No. 5, 143-147(May 1978). (In German). 

Similar to the conditions of purchasing electricity, increasing 
difficulties between the distributors of district heating and the indus- 
trial customers can be noticed when their contractual dependence is 
examined closely. The district heating supply, embedded between 
economic benefit, the obligation of connecting and using heat, as 
well as problems of regulation, has to be measured in terms of the 
rules of competition before bad investments are made. 


34069 Method and device for the recovery of waste heat emitted 
by a heat source. Berg, C.A. (to Pyreflex Corp. ). German(FRG) 
Patent 2,709,091/A/. 8 Sep 1977. 30p. (In German). 

The invention is concerned with a method by which thermal 
radiation emitted from the opening of an industrial furnace for heat 
treatment of workpieces, is to be reflected back into the opening of 
the furnace. In such a furnace for contiunous heat treatment the 
heated area must be permanently accessible so that the dimensions of 
the opening may amount to more than 2 m and very much heat will 
be radiated off. Therefore a reflector will be arranged at a distance 
of about 2.5 m in front of the opening. A beam of radiation 
impinging on a reflecting inner surface of a cube at an arbitrary 
angle will, after a triple reflection on this one and the other two 
inner surfaces adjacent to a corner of the cube, change its direction 
by 180° so that it will be reflected parallel to the incident beam. A 
large number of such elementary cubes with only three surfaces 
surrounding the corner are arranged beside each other in such a way 
that all the corner points are lying in one plane and each hollow 
cube is enclosed by three raised cubes and vice versa. In order to 
achieve good reflectivity for infrared radiation, the reflecting surface 
should be coated with a thin gold layer and then with a protective 
layer, e.g. made of TiOz. Even with a large area reflector of the 
described type, scattered radiation will be generated due to the fact 
that not all of the incident beams will be reflected on three surfaces, 
but only on two or one of them. For this reason additional reflectors 
are arranged laterally at suitable angles between reflector and fur- 
nace bringing the scattered radiation back to the main reflector. 


34070 Cooperative energy utilization. Eugene, OR; Eugene 
Water and Electric Board (1976). 11p. (NP—23629). 

Plans are described for the design, construction and operation 
of a heat-and-power plant which will generate electric power to be 
distributed by the Eugene (Oregon) Water and Electric Board and 
process heat which will be used by the Weyerhauser Co. in the 
production of wood products. The benefits of cogeneration are 
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enumerated, and the development of cogenerating facilities a, 
coordinated efforts of utilities and industry is recommended. (LCL) 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 32070, 32078, 32079, 32164, 
33136, 33190, 34034, 34090, 34554 


34071 New horizons in construction mateials. Volume 1. Fang, 
H.Y. (ed.). Lehigh Valley, PA; Envo Publishing Co., Inc. (1976). 

. (CONF-7611114—). The Publisher, P.O. Box 2326, Lehigh 
Valley, PA $35.00. 

From International gE on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

The potentials of using low-cost organic material such as 
bamboo, rice husk, or sugar cane for construction materials or the 
use of industrial, mine, urban waste as substitutes for convention- 
al a materials are discussed. Individual papers were abstracted 
separately. 


34072 (NTIS/PS—78/1070) Fly ash. Volume 2. 1976—August, 
1978 (citations from the NTIS data base). Report for 1976—August 
1978, Smith, M.F. (National Technical Information Service, Spring- 
field, VA (USA)). Oct 1978. 138p. 

Government-sponsored research on fly ash generation, collec- 
tion, disposal, and use is cited in the compilation. Studies on dust 
collection devices, filters, precipitators, and scrubbers are included. 
Additives for fly ash conditioning and combustion modification are 
studied, as well as y ny analysis and sampling and fly ash related 
pollution sampling. use of fly ash in soil stabilization, roads, 
cements, construction materials, and as absorbents are also covered. 
(This updated bibliography contains 218 abstracts, 91 of which are 
new entries to the previous edition.) 


34073 (NTIS/PS—78/1071) Fly ash. Volume 2. 1975—October, 
1977 (citations from the Engineering Index Data base). Report for 
1975—October 1977. Smith, M.F. (National Technical Information 
Service, Springfield, VA (USA)). Oct 1978. 189p. 

Citations of worldwide research on fly ash from fossil fuel 

combustion are included. The studies cover fly ash scrubbing and 
collection, combustion modification, corrosion, ash utilization, 
chemical analysis, and conditioning in relation to pollution control. 
The majority of these abstracts deal with electric power plants and 
fly ash use in cement and roadbeds. (This updated bibliography 
contains 185 abstracts, none of which are new entries to the previous 
edition.) 
34074 (NTIS/PS—78/1072) Fly ash. Volume 3. November, 
1977—September, 1978 (citations for the Engineering Index data 
base). Report for November 1977—September 1978. Smith, M.F. 
(National Technical Information Service, Springfield, VA (USA)). 
Oct 1978. 139p. 

Worldwide research is cited on fly ash from fossil fuel com- 
bustion. These studies cover fly ash scrubbing and collection, chemi- 
cal analysis, utilization, and air pollution control equipment perform- 
ance. The majority of these abstracts deal with electric power plants, 
> ash use in cement and roadbeds, and waste dis: . Discussions 
of metal extraction and recovery from fly ash are included. (This 
updated bibliography contains 134 abstracts, all of which are new 
entries to the previous edition.) 


34075 (PB—284855) Energy use patterns for metal recycling. 
Information circular. Kusik, C.L.; Kenahan, C.B. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). 1978. 196p. NTIS PC A09/MF AOl. 
Data were collected on energy requirements to recycle 
prompt industrial and obsolete scrap for nine metal commodities: 
iron and steel, aluminum, copper, zinc, lead, stainless steel, titanium, 
tin, and nickel and nickel alloys. Major process routes for recyclin; 
were considered, starting from the first collection point throu f 
scrap preparation, transportation, smelting and/or refining to the 
molten metal, ingot, or other semi-finished form approximately 
equivalent to a primary metal of a similar composition. Available 
data for 1976 were collected on the amounts of each metal commod- 
ity recycled by major scrap categories. In addition, energy require- 
ments were estimated for separating municipal solid wastes into four 
major categories: refuse-derived fuel, and magnetic, aluminum, and 
glass cullet fractions. Finally areas of research were identified to 
enhance recycling and/or increase the efficiency of energy use. 


34076 Re-refining makes quality oils. Whisman, M.L.; Reynolds, 
J.W.; Goetzinger, J.W.; Cotton, F.O.; Brinkman, D.W. (Bartlesville 
Energy Res Cent, Okla). Hydrocarbon Process.; 57: No. 10, 141- 
145(Oct 1978). 

A re-refining process is described that effectively removes 
contaminants from used automotive lubricating oil and returns the 
oil to a quality equivalent to oils produced from virgin stocks. This 
process incorporates a solvent precipitation step to reduce coking 
and fouling in the subsequent Fractional distillation. Blending and 
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formulation with additives produce a finished oil that has successful- 
ly passed engine sequence tests for service SE requirements. Byprod- 
ucts from this process are neutral and usable as asphalt products or 
as a fuel in the processing facility. 13 refs. 


34077 Guide for the design and construction of cement-stabilized 
fly ash pavements. Meyers, J.F.; Kapples, B.S.; DiGioia, A.M. Jr. 
(GAI Consultants, Inc., Monroeville, PA). pp 15-26 of New hori- 
zons in construction materials. Vol. 1. Fang, H.Y. (ed.). Lehigh 
Valley, PA; Envo Publishing Co., Inc. (1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

The advantages of using stabilized fly ash as a pavement base 
course are becoming more apparent as conventional materials de- 
crease in availability and increase in cost. The pozzolanic properties 
of fly ash can be utilized to produce strong and durable base courses 
for roadways and parking lots. Procedures are presented for devel- 
oping a construction mix of fly ash, cement, and water which meets 
established strength/durability criteria. Testing programs are out- 
lined for fly ash from single and multiple sources. Pavement thick- 
ness design procedures based on the Portland Cement Association 
method for soil-cement pavements are presented with appropriate 
design charts for determining required base course and bituminous 
wearing surface thicknesses. 


34078 Synthesis of construction materials from waste products. 
Koerner, R.M.; Schoenberger, R.J. (Drexel Univ., Philadelphia, 
PA). pp 111-126 of New horizons in construction materials. Vol. 1. 
Fang, H.Y. (ed.). Lehigh Valley, PA; Envo Publishing Co., Inc. 
(1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

Couple an increasing demand of building materials in the 
construction industry (principally in housing) with a decreasing raw 
materials supply (aggregate, reinforcing steel, and cement) and ac- 
celerating building costs and a potential housing crisis is forged. An 
answer to the problem could be the use of waste products, primarily, 
but not limited to, urban areas. What is required are the technical 
data to prove that selected waste products can fulfill the needs of the 
construction industry without sacrificing quality. A number of waste 
product systems have been examined over the past four years. These 
include: (1) incinerator ash, shells, coral, and crushed glass for use as 
aggregate; (2) scrap steel and scrap polymer fibers as reinforcement; 
(3) and lignite fly ash, and blast furnace slag as cementing materials. 
Of the various combinations investigated, crushed glass was found to 
be an excellent aggregate replacement (80% of compressive strength 
of conventional materials); scrap steel fibers to be excellent rein- 
forcement (100% increase in flexural strength over unreinforced 
materials); and fly ash/slag cement to be an excellent cementing 
material (85% of compressive strength of standard building blocks). 


34079 Sulfur as a partial replacement for asphalt in bituminous 
pavements. McBee, W.C. (Bureau of Mines, Boulder City, CO); 
Saylak, D.; Sullivan, T.A.; Barnett, R.W. pp 345-361 of New hori- 
zons in construction materials. Vol. 1. Fang, H.Y. (ed.). Lehigh 
Valley, PA; Envo Publishing Co., Inc. (1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

The utilization of sulfur in sulfur-asphalt pavement materials 
is discussed from the standpoint of reducing asphalt demand in 
bituminous pavement systems. Two approaches for incorporating 
sulfur into asphalt aggregate mixes are (1) direct substitution and (2) 
the use of sulfur-asphalt emulsion binders. The relative merits of 
each approach are compared on the basis of standard physical and 
engineering properties of sulfur-asphalt blends and mixtures pre- 
pared with crushed limestone and volcanic aggregates. Correlations 
of laboratory data are made with field test results. The beneficial 
effects of using sulfur in the recycling of old asphalt pavement are 
also discussed. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 33696, 33713, 34056 


34080 (AED-CONF—78-268-006) Steam drives for heat pumps. 
Koenig, W.; Eder, R. (Chemische Werke Huels A.G., Marl (Ger- 
many, F.R.)). 1978. 14p. (In German). (CONF-7809111—5). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

From 2. Essen heat pump meeting) drives for heat pumps; 
Essen, F.R. Germany (6 Sep 1978). 

The question of whether the heat pump can compete in 
industrial heat economy with cogeneration was examined. Assuming 
that the power is used and that the heat consumers are situated in the 
vicinity of power stations, the use of steam from heat-power process- 
es is superior to the use of heat pumps. At a distance from heating 
power stations, however, the primary energy efficiency of heat 
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pump systems is comparable with well known systems of diesel 
engines. Otto cycle engines and gas turbines. The er-heat com- 
bined generating plant and the heat pump are combined so that the 
back pressure turbine drives the com; —— of the heat pump, and 
the district heating water is heated in the first stage of the evaporator 
of the heat pump circuit, and in the second s' 

of the back — turbine. Any fuel can 

raising unit of the heat-power combined generating eet 


34081 (DOE/CS—0072) Community systems program. (Depart- 
ment of Energy, Washington, DC (USA). Office of Conservation 
and Solar Applications). Feb 1979. 55p. Dep. NTIS, PC A04/MF 
AOl. 


The Community Systems spe of DOE through research, 
development, and demonstration help communities develop and 
put into practice effective energy-conservation programs. To do this, 
the Program develops and demonstrates approaches to community 
energy conservation that: combine use of the energy resources 
available within a community, reducing reliance on external and 
scarce fuels; increase the use of fuel-efficient energy systems in 
supplyng utility services; substitute energy systems that use non- 
scarce fuels for those that consume oil and natural gas; and reduce 
the end-use demand for energy through planning and development 
ractices. A community is described here as any complex of build- 
ings and open spaces used by large numbers of people and connected 
by networks for moving the people as well as messages, goods, and 
services. Before energy conservation in communities can have a 
national impact, comprehensive energy management must become 
an integral part of community processes. The Community Systems 
Program is organized into three components—Systems Engineering 
Products, Planning and Development Products, and Implementing 
Mechanisms Products. The activities within each pi element 
are presented in Section 2 followed by a discussion of current site- 
specific prototype application projects systems, 
coal-using systems, district heating and cooling, heat pump systems, 
power plant retrofit, site design applications, subsystems | 
ment case studies, general development p' 
comprehensive community energy management 
Section 3. Program management, organizational Bel « 
budget are summarized in Section 4. The current en ein 
and significant milestones are described in Section 5. A list of 
publications resulting from Community Systems Programs efforts is 
pesented in Section 6. 


34082 Solid waste utilization in integrated community energy 
systems, Marciniak, T.J.; Holtz, R.E. (Argonne National Lab., IL). 
Am. Soc. Mech. Eng., [Pap.]; 409-418(1978). 

In considering fuel conservation measures, one approach is to 
utilize the waste heat from electrical generation plants. However, 
due to the uncertainty of continued operation of older plants in 
urban areas and the remoteness of new, large power plants this is 
usually impractical. If electrical energy production were dispersed in 
the form of industrial cogeneration or community-sized plants locat- 
ed in or near the thermal service area, then it would be ible to 
use the waste heat for industrial processes or for meeting the thermal 
requirements of communities. This can be accomplished in the 
residential/commercial sector with Integrated Community 
Systems (ICES). In this study the potential role of solid waste in 
ICES is investigated. A representative, large, residential/commercial 
complex is studied in which solid waste is used to help meet basic 
fuel requirements. Based on current performance and cost estimates, 
it appears that solid waste generated within a residential/commercial 
community can meet about 3 to 5% the total fuel demand. Using 
solid waste pyrolysis units, it appears that the systems are economi- 
cally viable if disposal costs exceed about $20/ton- the kind of 
disposal costs encountered in some metropolitan areas. 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 33783 


PUBLIC UTILITIES 


REFER ALSO TO CITATION(S) 33697, 33698, 33701, 33702, 
33703, 33704, 33705, 33768, 33782 


34083 (ORNL/TM—6735) Study of the energy utilization in 
operating osmosis systems. (Larson and Associates Ltd., La Jolla, CA 
(USA)). Jan 1979. Contract W-7405-ENG-26. 257p. Dep. NTIS, PC 
Al12/MF A011. 

The performance of each of 6 of the 7 largest operating 
reverse osmosis systems used in the U.S. for desalting water Bong 
analyzed to determine the desalting capabilities, opera’ 
energy efficiency and methods for improving this energy 
Data on the units, which are located in California, Florida and Texas 
and which range in size from 1 to 5 MGD capacity, showed that the 
reverse Osmosis systems can remove 90 to 95% of dissolved solids 
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from a variety of feed streams; the ting costs for the size units 
studied from $0.50 to $1.00/1000 gal of permeate which is 
poms 2 competitive with other desalting processes; the units 
investigated used 9 to 18 kWh/1000 gal of product water; the 
energy efficiency of reverse osmosis as currently operated is superior 
to other forms of commercially available unit processes to achieve 
90 to 95% salt reduction; and the energy efficiency of reverse 
osmosis could be improved by 30% or more by improving the 
— systems, using higher performance membranes, using waste 

and energy recovery devices and by optimizing the ratio of 
permeate produced to concentrate discarded. (LCL) 


34084 (PB—283429) Committee on the challenges of modern 
society rational use of energy pilot study modular integrated utility 
systems project. Volume 2. Minutes of project meeting. Final report. 
Nimmo, M.; Phillips, C.W. (National Engineering Lab. (NBS), 
Washi DC (USA). Center for Mechanical Engineering and 
Process). Jun 1978. 147p. NTIS PC A07/MF AOl1. 

This report includes a description of the project, its objec- 
tives, the chronology of the project, a description of its activities and 
products, copies of its products (appendices A-E), and minutes of its 
meetings. It further discusses the progress of each activity and 
product and gives the committee’s recommendations. (Portions of 
this document are not fully legible) 


34085 (PB—283477) International project catalog of modular 
integrated utility systems. Nimmo, M.H.; Phillips, C.W. (National 
Bureau of Standards, Washington, DC (USA). ter for Building 
Technology). Jul 1978. 458p. NTIS PC A20/MF A011. 

The International Project Catalog is a compilation of project 
descriptions on more than 200 Modular Integrated Utility Systems 
(MIUS) type of projects being conducted in the participating coun- 
tries. Each Summary Form includes a description of the project, its 
status, the approach, expected results, some technical data, the 
— investigator, an indication whether or not data is/or will be 
available, and other miscellaneous project information. 


34086 Pressure maintenance requirements for nonstationary con- 
ditions occurring in district heating systems. Bode, W. (Ingenieur- 
hochsch Zittau, E Ger). Energietechnik; 28: No. 7, 258-262(Jul 1978). 
(in German). 

Special demands with regard to pressure maintenance installa- 
tions are considered. Critical transient conditions in a district a 


system arise when the circulation or pressure boost pumps br 
down or when electric energy demand drops sharply. Volume 
contractions of the hot system water owing to consumer breakdowns 
increase the demands. It is necessary to take into account not only 
the geodetic elevation of the heating system but also the self- 
contained or connected operation of many heat production installa- 
tions. Criteria are derived for safe operation of pressure maintenance 
installations. 


34087 Investigation of control procedures for large district heat- 
ing systems. Gundermann, E. (Inst fuer Energieversorg, Dresden, E 
Ger). Energietechnik; 28: No. 7, 262-265(Jul 1978). (In German). 
The —— control conditions in large district heating sys- 
tems with c teristic daily heat load curves are influenced by the 
hot water transport times. Using the example of a 60-MW heat 
unter pressure turbine the effect of control conditions, the daily 
heat | curves, or of the reduced annual heat load curve, on the 
annual electric power production is critically evaluated. 


34088 Some problems of cooling in heat-and-power stations. Neit- 
zold, R. (Inst fuer Energieversorg, Dresden, E Ger). Energietechnik; 
28: No. 6, 237-240(Jun 1978). (In German). 

The suitability of geological cooling areas for the dissipation 
of waste heat from a 60-MW heat-and-power plant unit under the 
climatic conditions of the GDR is considered,and the initial results 
of the appropriate investigations are presented. 


34089 Basic aspects of supplying heat for large industrial com- 
plexes. Fratzscher, W.; Emmerich, G.; Eisfeldt, W. (Tech Hochsch, 
Carl Schorelemmer Leuna-Marseburg, E Ger). Energietechnik; 28: 
No. 6, 212-218(Jun 1978). (In German). 

To satisfy the future industrial heat demand, the construction 
of large community power plants may be necessary. The site should 
be so selected as to enable a coupling of the industrial heat supply 
with public district heating networks. Apart from that, it is advanta- 

jus to analyze continually, to calculate, and to optimize the 
industrial heat supply pipelines. Supply from community power 
plants necessitates the construction of pipelines. Multi-string versions 
with low-pressure steam or medium-pressure steam are the most 
economic to operate. 


MUNICIPAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 32079, 32751, 32753, 33023, 
33797, 34071, 34833 
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34090 (SAN—2092-T1) Technical and economic feasibility study 
posing emery gy eg vbr kf 
neers, Oakland, CA (USA)). Feb 1979. Contract EM-78-C-03-2092. 
50p. Dep. NTIS, PC A03/MF AO1. 

A plan is presented for managing a technical and economic 
feasibility study for producing waste-derived fuel gas and using it as 
auxilliary fuel in a steel plant and in a California power plant. The 
project involves processing urban refuse, sewage, and agricultural 
(airy) wastes to produce medium-Btu fuel gas and supplying the 

gas to the users. The personnel requirements, procedures, docu- 
mentation requirements, and time schedule, are outlined. (LCL) 


34091 Two million tons of solid waste processing experience. 
Nollet, A.R.; Sherwin, E.T.; Greeley, R.H.; Madora, A.W. New 
Castle, DE; Aenco, Inc. (1978). 26p. (CONF-7810158—1). Aenco, 
Inc., P.O. Box 387, New Castle, DE. 

From A sustaining member seminar, American public works 
association congress; Boston, MA, USA (Oct 1978). 

The expereinces of New Castle County, Delaware in process- 
ing 2,000,000 tons of solid waste over a five and one-half year period 
are summarized. During the first year, all material was simply 
landfilled. Thereafter, much of the solid waste was processed 
through a Shredding Plant in order to recover ferrous scrap and to 
permit greater compaction of the material. The conclusions are: new 
solid waste reclamation plants should not shred material as the first 
processing step because not all waste can be shredded, there are 
shredding explosion hazards, and initial shredding causes the putre- 
scribes and glass to be intimately mixed with the paper fibers, thus 
making paper fiber impractical; shredded solid waste compacts to 
twice the density of unshredded material, if the shredded landfill is 
operated without cover; air-classification is the preferred first proc- 
essing step if rsource recovery is desired, and the glass-free light 
fraction, containing 90%, by volume (and 70% by weight) of the 
input material can be shredded easily, safely and inexpensively; and 
totally unforeseeable events make it impractical to write a detailed 
operating contract that covers all possible future circumstances. A 
simple operating contract providing negotiations and/or arbitration 
to cover gross inequities is recommended. 


34092 Solid waste resource recovery full scale test report. 
Volume I. Walnut Creek, CA; Brown and Caldwell (1977). 111p. 
(NP—23613). Envirotech Corp., Belmont, CA. 

A full-scale of combusting and pyrolyzing various mixtures of 
sludge and refuse derived fuel (RDF) in a multiple hearth furnace 
was conducted to gather design data for incorporating a resource 
recovery system in the a expansion to a 30-mg water reclama- 
tion plant. The objectives of the project were to (a) determine the 
minimum amount of RDP required for autothermic (self-burning) 
sludge volume reduction, (b) ascertain whether a fuel gas suitable for 
firing a lime recalcining furnace can be produced by pyrolyzing 
RDF and sludge, and (c) find what energy is available from the 
process for reducing the a purchased energy requirements 
of the water reclamation plant. The testing program involved two 
distinct operating modes—incineration and pyrolysis. Under inciner- 
ation, emphasis was placed on causing complete combustion of the 
solids feed without addition of auxiliary fossil fuel. Under pyrolysis, 
emphasis was placed on fuel gas production under autothermic 
operation. The testing equipment and procedures are described. The 
principal results were that: incineration and pyrolysis of sludge can 
be accomplished autothermically in a multiple hearth furnace using 
RDF as an auxiliary fuel source; mixtures of sludge and RDF were 
autothermically pyrolyzed to produce a fuel gas that was combusted 
to a temperature in excess of 5000°F. The exhaust from combustion 
of pyrolysis gas is suitable for use in a waste heat boiler to produce 
600 psig, 825°F steam for electrical power generation; no significant 
adverse environmental effects; and economic analysis indicates this 
resource recovery system is cost effective now and will become 
more so in the future. (LCL) 


34093 Investigation of the effects of density, size, and shape upon 
the air classification of municipal type solid waste. Sweeney, P.J. 
Dayton, OH; Univ. of Dayton (1977). 300p. University Microfilms 
Order No. 79-04,243. 

Thesis (Ph. D.). 

The objective of this research was to determine the feasibility 
of “oro municipal solid waste type materials into more than 
two fractions by passing the material through a vertical air classifier. 
This feasibility was demonstrated by suspending specimens of vary- 
ing densities, sizes, and shapes in a vertical air classifier and noting 
the terminal velocities of the materials. Since most shredded solid 
waste — flat plates of varying sizes and shapes, flat plates 
of six different materials in aspect ratios (length over width) from 
one to four and in four different sizes from 0.0625 to 1.000 in.? 
(0.4032 to 6.4516 cm?) were evaluated to determine terminal veloc- 
ity. The materials studied included steel, aluminum, balsa wood, 
cardboard, paper, cloth, and glass. The theoretical development, the 
experimental results, and the analysis of variance statistical tests 
indicate that municipal solid waste type material does exhibit a 
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difference in terminal velocity as a function mostly of density and 
only slightly of the size and shape parameters tested. This indicates 
that municipal solid waste may be separable into several fractions 
provided the proper air classification equipment is used. 


34094 Resource recovery implementation plan. Norfolk, VA; 
Henningson, Durham and Richardson (1977). 89p. (NP—23634). 
Southeastern Public Service Authority of Virginia, 16 Kroger Ex- 
ecutive Center, Norfolk, VA. 

The Southeastern Virginia Planning district needs to dispose 
of its solid waste in an economical and environmentally sound 
manner. U.S. Navy facilities in the district need steam and electric 
power at the lowest cost. The feasibility of producing refuse-derived 
gas fuel by solid waste pyrolysis in order to supply fuel for the Navy 
installations was examined. Information is included on the quantity 
and characteristics of the municipal waste, the equipment required 
for waste handling and processing and for ave generation using 
the waste-derived fuel, and the economics of the proposed facilities. 
It was concluded that the proposed solid waste resource recovery 

rogram is both technically and economically feasible, and that the 
fin ancial, legal, and engineering steps needed to implement the plan 
should begin. (LCL) 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 33661, 33707, 33718, 33742, 
33755, 34023 


34095 (DOE/CS—0071) Comprehensive program and plan for 
Federal energy education, extension and information activities. The 
second report to Congress. (Department of Energy, Washington, DC 
(USA). Office of State and Local Programs). Jan 1979. Contract EC- 
77-C-03-1446;EU-78-C-01-6280. 16lp. Dep. NTIS, PC A08/MF 
AOl. 

This second annual Comprehensive Program and Plan for 
Federal Energy Education, Extension and Information Activities 
continues to survey Federal outreach programs, to report on several 
considerations important to their effectiveness, and to provide a plan 
for their improved coordination. It provides individual Americans 
with the capability they need to adopt energy-saving measures. 
Outreach programs provide information and technical assistance 
tailored to communicate the importance of changes in energy- 
consumption patterns; the energy efficiency and renewable-fuel op- 
tions available; and the associated short- and long-term cost savings. 
Thirteen Federal departments and agencies have reported 68 pro- 
grams dedicated in whole or in part to energy-outreach activities. 
Chapter 1 describes in detail these energy-conservation programs 
and the use of renewable fuels. Chapter 2 addresses procedures for 
minimizing potential conflict of Federal energy education, extension, 
and information activities with those offered by the private sector, 
the relationship of these activities to other Federal assistance and 
incentive programs, and procedures for evaluating the effectiveness 
of Federal energy education, extension, and information efforts. The 
final chapter presents a plan of action for the coming year through 
which increased coordination of Federal energy education, exten- 
sion, and information activities will be sought. (MCW) 


34096 (DOE/TIC—10036) How consumers feel about energy: 
attitudes and behavior during the winter and spring of 1976—77. 
Milstein, J.S. (Department of Energy, Washington, DC (USA). 
Office of Conservation and Solar Applications). Jun 1977. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

The winter of 1976—1977 was one of the coldest in the 
nation’s history and brought to the American people a reminder that 
there is an energy problem. The new President also brought new 
policy proposals focused on the nautral gas shortage and other long- 
standing energy issues. This paper describes and analyzes the results 
of several surveys of the American public conducted from February 
through May of 1977. These surveys outline the effects on American 
consumers of the cold, the natural gas crisis, and the Carter 
Administration's energy policy proposals. The surveys show that 
people are most concerned about the rising cost of energy, are 
poorly informed about broader implications of the energy situation, 
are concerned about energy shortages that affect them personally, 
would prefer to make no sacrifices, but if necessary, prefer sacrifices 
that are equitable. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 34289 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 34017, 34018, 34141 


34097 (UCRL—81979) Automotive engine modeling with a 
hybrid random choice method. Sod, G.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Nov 1978. Contract W- 
7405-ENG-48. 35p. (CONF-790216—1). Dep. NTIS, PC A03/MF 


A0l. 

From 1979 SAE Congress and Exposition Engine Modeling 
Session; Detroit, MI, USA (26 Feb 1979). 

A numerical procedure was introduced for solving one-di- 
mensional equations of gas dynamics for a cylindrically or spherical- 
ly symmetric flow. This method has been generalized to the two 
dimensional equations of gas dynamics in a cylindrical geometry. 
This is coupled at the boundary with a grid rhe method (where the 
computational elements are segments of vortex sheets) for aol 
mating boundary layers on a flat plate and in a cylinder. 
are given for flow in a motored engine chamber during intake sr 
compression strokes. 


34098 System for reducing pollutants in engine exhaust gas. 
Masaki, K.; Suzuki, S.; Konno, M. (to Nissan Motor Co., Ltd.). ts 
Patent 4,138,844. 13 Feb 1979. Priority date 17 Aug 1973, Japan. 8p. 

An engine having an even number of cylinders is caused to 
produce two differently composed exhaust gases, one rich in air and 
the other in unburned fuel and CO, from the two groups of — 
each consisting of half the number = cylinders being fired 
succession, which exhaust gases are fed separately to a thermal 
reactor and allowed to gradually mix wath each other for mild and 
slow reaction therein. 


34099 Fuel injection nozzle for preliminary and main 
into internal combustion engines. Kulke, G.; Kopse, O.; Schuster, G. 
(to Robert Bosch GmbH). US Patent 4, 136,654. 30 Jan 1979, Priority 
date 24 Dec 1975, German, Federal Republic of (F.R. Germany). 4p. 
The invention discloses fuel injection nozzles for internal 
combustion engines which are known to have a needle valve that is 
shiftable under pressure of the fuel supply against the force of a 
closing spring and, more particularly, the improvement wherein the 
opening stroke of the needle valve can be changed by a transversely 
movable slide element that includes a spool-like body having a 
medial area of varying diameter which serves to limit the stroke of 
the needle valve. 


34100 Pressure control valve assembly. 
R.; Schlott, W.; Riel, K.; Peters, K.J. (to Robert 


H.; Schwartz, 
GmbH). US 
Patent 4,136,653. 30 Jan 1979. Priority date 22 May 1976, German, 
Federal Republic of (F.R. Germany). 4p. 
The control pressure valve assembly for a fuel injection 
system of an internal combustion engine provides variable fluid 
pressure which provides a restoring force against the fuel control 


plunger to alter the fuel-air ratio in dependence on engine and 
environmental variables. In particular, the fluid pressure is 

by a spring loaded diaphragm valve which is also subjected to a 
variable closing force provided by an air pressure cell and by a first 
temperature sensitive element which opposes the forces of the spring 
and of the air pressure cell to provide decreased fluid pressure at low 
engine temperature and a second re ture-sensitive element to 
oppose the force of the air pressure cell only below a predetermined 
temperature. 


34101 Fuel delivery system, Lee, W. (to Volkswagenwerk Ak- 
tiengesellschaft). US Patent 4,136,652. 30 Jan 1979. Priority date 3 
Nov 1975, German, Federal Republic of (F.R. Germany). 4p. 

The invention discloses a fuel delivery system for an engine 
operated with a gasoline/alcohol fuel mixture in which a fuel pump 
delivers fuel from a fuel tank to a fuel feed device on the ue See. 
According to the invention the fuel pump is immersed within the 
fuel in the fuel tank and a fuel return line is connected to the 
pressure side of the pump for returning the fuel directly to the fuel 
tank. 


34102 Additional air control apparatus. Hattori, T.; Nakase, T. 
Yamaguchi, H. (to Nippon Soken, Inc.). US Patent 4, 136,651. 30 Jen 
1979. Priority date 16 Oct 1975, Japan. 14p. 

The invention discloses an additional air supply control appa- 
ratus for an internal combustion engine including a bypass col a od 
for supplying air additionally to the engine and a control valve 
provided in the bypass passage for controlling the amount of air- 
flow through the bypass passage. A gas sensor is mounted in an 
exhaust system of the engine for detecting changes in the air-fuel 
ratio and a control unit produces an intermittent control signal in 
accordance with a detection signal from the gas sensor. The control 
valve is driven by the control signal intermittently in a skip move- 
ment fashion. 
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34103 Idling and warm-up fuel control device. Wessel, W.; Grie- 
shaber, H. (to Robert Bosch GmbH). US Patent 4,131,099. 26 Dec 
1978. Priority date 24 Jan 1976, German, Federal Republic of (F.R. 
Germany). 4p. 

An improved throttle valve is described for use in the suction 
tube of a mixture compressing, externally ignited internal combus- 
tion engine in which the transversely extending shaft of the throttle 
valve is provided with an elongated aperture, the opening of which 
is arbitrarily variable by means of a movabie valve component 
associated with a by-pass valve. A reciprocal type valve as well as a 
rotary type valve are disclosed for controlling the aperture with 
each last-named valves being associated with electrical heater ele- 
ments. 


34104 Mixed cycle internal combusion engine. Witzky, J.E. (to 
Southwest Research Inst.). US Patent 4,126,106. 21 Nov 1978. Filed 
date 6 Sep 1977. 4p. 

The invention discloses an internal combustion engine which 
operates under Otto cycle during starting, idle and low load oper- 
ations and which operates on a diesel cycle during high load 
operations. A first combusion chamber is formed in the head of an 
internal combusion engine and is smaller in diameter than the second 
combusion chamber formed by the containing surfaces of the piston 
and cylinder below the head. An air swirl is created in the second 
chamber through the intake valve, and as the piston reaches top 
dead center, the swirl is transferred to the first combustion chamber. 
A fuel injector is provided in the first combustion chamber and 
directs fuel against the direction of the swirling air for forming a 
stratified fuel charge around the ignition means for operating the 
engine on the Ott cycle during start, idle and low load operation. 
Upon an increased load, the fuel injection directs andimpinges the 
increased mass of fuel on the hot wall of the first combustion 
chamber and the mixture is ignited by compression and operated on 
the diesel cycle. The engine can operate on a much lower compres- 
sion ratio than conventioan! diesel engines, is fuel insensitive, and 
reduces exhaust pollutants. 


34105 Boosting engine output. Agarwal, R.C.; Beohai, S.B.L. 
(Engineering and Technology, Raipur, India). Indian East. Eng.; 
120: No. 11, 443-446(Nov 1978). 

Methods for achieving higher output from spark-ignition and 
diesel engines are discussed. Suggestions are made for improving 
spark ignition engine output by modifications to engine design, 
control equipment, fuels, and fuel injection. It is concluded that the 
diesel engine with a supercharger is the best solution for higher 
outputs from future internal combustion engines. (LCL) 


34106 Reducing NO/sub x/ emissions. Hartley, J. Automot. Eng. 
(London); 3: No. 4, 68-70(Aug 1978). 

Changes made to diesel and spark-ignition engines for Japa- 
nese-manufactured automobiles which have reduced NO/sub x/ 
emissions while maintaining fuel economy are described. Details are 
given on engines produced by Honda, Mitsubishi, Nissan, and 
Toyota. (LCL) 


34107 Method of modeling thermodynamic processes and cycles 
taking account of disequilibrium. Seleznev, Yu.V. (Svetlovodsk Gen 
Eng Fac, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 137- 
142(May 1978). (In Russian). 

A method of representing the instantaneous state of a disequi- 
librium system by means of balanced (adiabatized) parameters and 
enthropy increment during the process of relaxation is proposed. A 
generalized model of the thermodynamic process and cycle, taking 
account of a disequilibrium, is obtained. 


SPARK-IGNITION 


34108 (AD-A—058486) Tests of Wisconsin S12D engine running 
on natural gas with addition of carbon dioxide. Technical memo. 
Catchpole, B.G.; Keeble, T.S. (Aeronautical Research Labs., Mel- 
bourne (Australia)). May 1978. 14p. NTIS PC A02/MF AO1. 

Natural gas or bio-gas are possible alternative fuels to petrol 
in Otto-cycle engines. A commercial, single-cylinder, spark-ignition 
engine has been run on various mixtures of natural gas with carbon 
dioxide to gain experience of its operation and compare its behaviour 
with operation using petrol. While there was a considerable drop in 
power with straight natural gas, the specific fuel consumption was 
not greatly affected. No attempt was made to advance the spark 
timing or to increase the compression ratio although both of these 
changes would be expected to improve the performance consider- 
ably. When operating on gas, it was found possible to vary the 
power of the engine over a wide range by varying the mixture 
strength, as in a diesel. Performance was little affected by increase of 
carbon dioxide content up to 47%. 


34109 (PB—284985) Heavy-duty fuel economy program. Phase I. 
of certain existing data. Final report on phase 1. 
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M.N.; Mason, R.L. (Southwest Research Inst., San Antonio, 
(USA)). Jan 1977. Contract EPA-68-03-2220. 457p. 

This report presents the results of several specific items of 
analysis conducted on heavy-duty vehicle data generated from two 
EPA projects. ae yoneese of the analysis was to provide informa- 
tion on the relationship between engine dynamometer fuel consump- 
tion and emissions and fuel consumption and emissions of trucks in 
actual use. Two separate tasks are covered. In the first task, ten 
specific items of analysis were performed on the gasoline-powered 
and diesel-powered truck fuel consumption and emissions data gen- 
erated under the title ‘Study of Emissions from Heavy-Duty Vehi- 
cles’. In the second task, the data from CRC Project CAPE-21-71, 
‘Truck Driving Pattern and Use Survey’ were utilized to attempt to 
develop oad coefficients for both the 9-mode heavy-duty gasoline 
and 13-mode heavy-duty diesel emissions tests that would correlate 
the 9 and 13-mode BSFC values with fuel economy of trucks in 
actual use. This latter attempt was largely unsuccessful. 


34110 Exhaust gas reaction chambers for internal combustion 
engine. Sakurai, Y.; Okura, T.; T M. (to Honda Giken Kogyo 
Kabushiki Kaisha). US Patent 4,138,843. 13 Feb 1979. Priority date 
18 Jul 1973, Japan. 4p. 

An internal-combustion spark-ignition V-8 piston engine has a 
main exhaust gas reaction chamber positioned between the two 
banks of cylinders. Each cylinder has a main combustion chamber 
and an auxiliary combustion chamber connected by a torch nozzle 
restriction. Valved intake passages supply lean mixture to the main 
combustion chambers and rich mixture to the auxiliary combustion 
chamber. Valved exhaust passages supply hot exhaust gases to 
auxiliary exhaust gas reaction chambers, each of which projects 
through an insulated wall of the main exhaust gas reaction chamber, 
and discharges into it. Each of the auxiliary reaction chambers is 
substantially smaller in volume than the main reaction chamber and 
helps to minimize unwanted pollutants such as unburned hydrocar- 
bons and carbon monoxide in the exhaust gases by maintaining the 
exhaust gases at relatively high temperature and for relatively long 
time periods before discharge into the atmosphere, and over a wide 
range of engine speeds and loads. A separate air pump is not 
required. 


34111 Torch-ignition internal combusion engine. Noguchi, M.; 
Sumiyoshi, M.; Tanaka, Y.; Tanaka, T. (to Nippon Soken, Inc.). US 
Patent 4,127,095. 28 Nov 1978. Priority date 22 Apr 1976, Japan. 


10p. 

A torch-ignition internal combusion engine has a main and 
pre-combusion chambers communicated with each other through a 
torch aperture. Electrodes of a spark plug are disposed in the pre- 
combustion chamber at a point remote from the torch aperture. A 
fresh charge of a lean air-fuel mixture is supplied through an intake 
port into the main chamber on an intake stroke and compressed 
during a compression stroke so that a part of the fresh mixture 
charge is introduced through the torch aperture into the pre-combu- 
sion chamber. A tubular passage is provided and extends in the pre- 
combustion chamber toward the plug electrodes to guide the mix- 
ture part from the torch aperture toward the plug electrodes during 
the compression stroke for thereby displacing residual combustion 

ases away therefrom whereby the plug electrodes are scavenged 
or improved reliable spark-ignition of the mixture therearound to 
produce an initial combusion flame which propagates into the pas- 
sage to produce a torch running through the torch aperture into the 
main chamber for the torch-ignition of the mixture charge therein. 
The residual combusion gases in the pre-combusion chamber are 
mixed with a portion of the fresh mixture part introduced into the 
pre-combusion chamber to form a stratum or strata of combustible 
gas which is retained in a space or spaces therein remote from the 
plug electrodes and which is also burned by the initial combustion 
flame at a vurning velocity lower than that of the fresh mixture in 
the passage. 


34112 Internal combustion engine component on the basis of 
silicon nitride, Godfrey, D.J. (to to National Research Development 
Corp.). German(FRG) Patent 2,635,799/A/. 17 Feb 1977. 14p. (In 
German). 

Motor components mainly built on silicon nitride basis are 
dealt with that directly section off the combustion chamber or which 
are directly in its neighborhood such as pistons, heat sinks, cylinder 
head components etc. The contrary demands for a low thermal 
conductivity to reduce heat losses and a high thermal conductivity 
to reduce the heat requirement in certain sections are to be fulfilled 
to an optimum with these components. According to the invention, a 
first component section which is in contact with the heat source, is 
proposed to be made of material of relatively high thermal conduc- 
tivity and a second one, a component section further away from the 
source, made of relatively low thermal conductivity. The component 
can be fabricated with controlled spacial charges of thermal conduc- 
tivity. Examples are described for the manufacture of a silicon 
nitride based piston with a head section of high thermal conductiv- 
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ity, as well as a special manufacturing method to fabricate a two-part 
unit to be used as cylinder can. 


DIESEL 
REFER ALSO TO CITATION(S) 34109 


34113 (AD-A—058550) The emissions and fuel economy of a 
Detroit Diesel 6-71 engine burning a 10-percent water-in-fuel emul- 
sion. Final report, March—June 1976. Walter, R.A. (Department of 
Transportation, Cambridge, MA (USA). Transportation Systems 
Center). Jul 1978. 81p. NTIS PC A05S/MF AO1. 

Initial efforts with water/fuel emulsions in diesel engines 
were directed toward the control of NOx. More recent studies 
emphasized the use of emulsions to improve fuel economy. It is 
believed that in a diesel engine combustion process, emulsified fuel 
droplets would undergo micro-explosions that would decrease the 
heterogeneity of the injector spray pattern and thus increase the 
efficiency and fuel economy. Although all data in the literature 
indicate that emulsions do lower the levels of NOx and smoke, 
carbon monoxide (CO) and hydrocarbons (HC) generally increase, 
depending on the amount of water in the emulsion, and the engine 
type, speed, and load. Reported fuel economy either decreases or 
increases, again, dependent on the water content, engine type and 
design, and engine speed and load. Other possible effects, such as 
increased fuel injector corrosion, water dilution of the lubricating 
oil, and the possibility of increased combustion chamber deposits 
have not been studied. The task reported here is a preliminary 
investigation of water/fuel emulsions in a GM6-71 engine. Surface 
active agents (surfactants), were used to produce the emulsions for 
this task. The purposes of this preliminary effort were to resolve the 
conflicting results in the literature, assess potential problem areas, 
and aid in formulating future efforts. 


34114 Methods of super chargingg a diesel engine, in super- 
charged diesel engines, and in superchargin units for diesel engines. 
Melchior, J.F. (to Etat Francais). US Patent 4,125,999. 21 Nov 1978. 
Priority date 6 Apr 1972, France. 40p. 

An internal combustion engine of the expansible chamber 
type and preferably a diesel engine is equipped with a turbo- 
compressor unit, comprising at least one compressor and at least one 
turbine, and at least one bypass pipe enabling direct and permanent 
passage for the air delivered through the compressor to the turbine 
inlet. The diesel engine is supercharged by the compressor driven by 
the turbine. Regulating means are provided to limit the rotary speed 
of the supercharging unit so that it operates at or above a minimum 
threshold value such that the engine, which has a compression ratio 
of less than 12, can be started and kept running at low power 
without difficulty. For engines requiring scavenging, throttle means 
with variable passage cross section are arranged so as to be traversed 
by generating between the upstream and downstream parts of the 
bypass pipe a pressure difference which is an increasing function of 
the pressure existing in the upstream part regardless of the engine 
speed and therefore which is independent of the air flow passing 
through said throttle means. The increasing funcion may be a linear 
or substantially linear funcion. A combusion chamber is arranged 
upstream of the turbine and supplied by air which has passed 
through the bypass pipe, by fuel under the control of the regulating 
means and also, in some embodiments, by exhaust gases from the 
engine. 


34115 Fuel metering valve with inlet metering control. Mann- 
hardt, W.G. (to Eaton Corp.). US Patent 4,136,655. 30 Jan 1979. 
Filed date 29 Jun 1977. 14p. 

Metering valves in diesel engine fuel injection systems are 
disclosed. The systems each include a high pressure fuel pump, a fuel 
distributor, at least one metering valve, and fuel injector nozzles. In 
the preferred embodiment, the valves are of a type having a spool or 
valving member which moves axially in a bore from a second 
position to a first position and while so moving an annular groove, 
defined in the circumferential surface of the spool, traverses a valve 
outlet passage at velocities independent of engine speed for metering 
fuel to the engine during the traversing time. The spool may be 
moved from the second position to the first position by a spring or a 
solenoid and in the reverse direction by a stepped cam, a spring, or a 
solenoid. The distributor blocks fuel metering to the engine during 
reverse movement of the spool. The spool includes a pair of triangu- 
lar cavities which continuously communicate with the groove and 
which control the amount of fuel metered for each traversing by 
moving out of communication with a pair of valve inlet passage 
openings at a variable point during each traversing of the outlet 
passage by the groove. The point is varied by changing the angular 
position of the spool in the bore as a function of throttle position. 


34116 Load control device for turbo-supercharged diesel engines. 
Sokolov, S.S.; Safonov, V.K.; Vlasov, L.I. (to Tsentralny Nauchno- 
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Issledovatelsky Dizelny Inst.). US Patent 4,136,656. 30 Jan 1979. 
Filed date 26 Jul 1977. 6p. 

The invention relates to control devices and can most advan- 
tageously be used in load control devices for 
diesel engines operating over a wide of operating 
when frequent unsteady periods of caused by variations in 
the load. control device comprises a crankshaft speed measur- 
ing mechanism, a pilot valve, a servomotor with a tailrod, a passage 
providing hydraulic connection of the pilot valve with the servomo- 
tor. A servomotor tailrod stroke limiter is mounted within the 
passage and comprises a stationary fixed casing, a sleeve and a 
plunger, both movable with to the stationary fixed casing 
and with respect to each other. sleeve is connected to a pressure 
sensor, while the plunger, to the tailrod of the servomotor. Such a 
constructional arrangement enables a separate control of the load as 
a function of air supply and fuel supply. 


34117 Exciting prospects for diesel cars. Diesel Eng.; 74: No. 
798, 161-165(Aut 1978). 

Diesel car developments in Europe and the USA are re- 
viewed, and future trends to produce diesel automobiles with high 
fuel efficiency, maintenance-free operation, and which operate 
within US emission standards are discussed. (LCL) 


34118 Influence of oil of operation of cylinder/ 
piston group of low-speed diesel. 


Mach Constr Plant, USSR). Chem. Technol. Fuels Oils (ORS) 
(Engl. Transl.); 14: No. 1-2, 132-135(Jan-Feb 1978). 


diesels, including 

of performance, is that they operate on 

ities up to 370 cST at 50°C without any li 

The use of such fuels places more severe demands on the lubrication 
of engine parts in the cylinder/piston Lag (CPG). As a result of 
cooperative work by Russian researchers, lubricating oils ha’ 
developed for operation on such fuels. They are prod 

designations M-16E-30, M-16E-60, and M.-16D. Such oil is fed to 
CPG parts by means of lubricators. Reliable, long-term operation of 
CPG parts without pulling the pistons will depend on many factors, 
including the quantity of oil fed to the mating surfaces. The paper 
presents results of an investigation in which the effect of the 1 

tor oil feed rate on the wear of CPG and on the formation of 
deposits on these parts was studied, with the aim of _ 
optimal oil consumption. Experimental data are eer 

cussed in terms of practical recommendations. 6 


34119 Cee 6 ee ong deg meg 4 
for experiment. Burshtein, L.M. (Minsk Process Des Inst, Odessa 
Branch, Uk SSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
14: No. 1-2, 148-151(1978). 

This paper describes an experimental p’ in which the 
authors has conducted a test, on the example of Dp-11 oil (the most 
widely used diesel oil), of a calculation method for the 
viscosity characteristics of oils on the basis of GOST [All-Union 
State Standard] data, involving a minimum amount of 
data. This test can be performed by the use of the theory of 
mathematical design of experiments, which assumes that detailed 


information will be obtained with a minimum of experimental _ 
data. The relationship between viscosity and the two aaee tt a 

retical factors, the pressure p and the tem 

lished and used for calculation of viscosity Por it lubricating an at 
various operating conditions. Test data are tabulated and evaluated 
by means of equations derived. It is shown that, through mathemat- 
ical design of the experiment, one can determine rapidly and with 


adequate accuracy the viscosity of an oil over the range of 
temperatures and pressures. Using this method, the author has calcu- 
lated and presented data on the kinematic and dynamic viscosities 
over a wide range of operating parameters. 9 refs. 


TURBINE 


34120 (DOE/NASA/1011—78/28) Cold-air performance of free 
power turbine designed for 112-kilowatt automotive gas-turbine 
II. Effects of variable stator-vane-chord setting angle on 
performance. McLallin, K.L.; Kofskey, M.G. (National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis Research 
Center). Feb 1979. Contract EX-76-A-31-1011. 54p. (NASA- 
78993). Dep. NTIS, PC A04/MF AO1. 
ned _ writ performance of ma baseline power turbine de- 
ora automotive ine engine was experimen- 
y determined. Since this acial flow w power turbine has a variable 
one for engine control and braking, performance data were taken 
at positive-power stator-vane-chord setting angles of 26° 30%, 35° 
(design), 40°, and 50° from the plane wae ratation and at the nominal 
braking position of 107°. The overall performance in terms of mass 
flow, torque, speed, and efficiency is presented. Overall diffuser 
performance and the results of rotor-exit radial surveys are also 
presented. Turbine efficiency varied significantly with stator setting 
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le, increasing to a maximum as the setting le increased. For 
pe design speed and a design work factor of 1.172, the 
maximum total efficiency was 0.87 at the 45° setting angle although 
the total efficiency at the design setting angle of 35° was 0.77. At 
equivalent design s; and a design static pressure ratio of 1.775, 
mass flow ranged from 48.5 to 133.5 t of design and torque 
ranged from 33 to 142 percent of design as the stator was opened 
from the 26° to the 50° setting angle. The turbine braking power was 
determined at a nominal stator setting angle of 107°. Turbine internal 
flow characteristics were determined from static-pressure measure- 
ments and rotor-exit radial surveys with probes. The rotor-hub 
reaction was negative for all conditions tested at stator setting angles 
below 40°. Although the hub stage reaction was -0.160 at the 35° 
setting angle (design), it was 0.131 at the 45° setting angle (maximum 
efficiency). Overall diffuser total-pressure-loss coefficients that in- 
cluded both the diffuser and the exit collector were obtained over 
the range of diffuser-inlet critical velocity ratios tested. The loss 
coefficient varied from 0.2 to 0.4 as the inlet critical velocity ratio 
increased from 0.1 to 0.5. 


34121 Ceramics for automotive gas turbines. Alberte, T. Diesel 
Gas Turbine Prog.; 45: No. 3, 20-21(Mar 1979). 

Ceramic components will be developed to replace a number 
of metal parts in the GT 404 gas turbine engine. The initial parts 
under test are the turbine tip shrouds, pl nozzle vanes, and 
regenerator disc assembly. Initial evaluations of these parts are being 
conducted at 1900°F, 65°F above the baseline engine with all-metal 
components. Addition of other components in steps will ring further 
evaluation at higher temperatures. Component test results of the 
three initial ceramic components continue to ——- and support 
the design activities underway to provide an advanced configuration 
to operate at 2070°F (1132°C) temperature as a first step in increas- 
ing temperature. Further, significant progress is being made and will 
continue in ceramic parts development, process control and adrada- 
ble materials. Current ceramic component development is at a state- 
of-the-art point where process development will receive emphasis 
and users must povide the ceramic suppliers wih feedback on items 
affecting part quality. 


34122 Low emission combustion apparatus. Zwick, E.B. US 
Patent 4,138,842. 13 Feb 1979. Filed date 6 Jun 1977. 28p. 

The invention relates to the combination of a burner and a gas 
turbine in which the burner is divided into a combustion zone and a 
dilution zone. Means are provided to vary the fuel-to-air ratio within 
the combustion zone by diverting air directly to the dilution zone to 

roduce exhaust for driving the turbine which have a relative- 
y low content of nitrogen oxides, carbon monoxide and unburned 
hydrocarbons. 


34123 Heat accumulating member for a roatry heat-accumulation 


type heat exchanger of a gas turbine engine. Sakaki, Y. (to Nissan 
Motor Co., Ltd.). US Patent 4,136,729. 30 Jan 1979. Filed date 17 
Jan 1978. 4p. 

The invention discloses a heat accumulating member for a 
rotary heat-accumulation type heat exchanger of a gas turbine 
engine, in which a flat sheet and a corrugated sheet are wound 
around a hub rotatably mounted in the heat exchanger. The flat 
sheet has a thickness of about 2.5 times that of the corrugated sheet 
whereby deformation of the heat accumulating member due to gas 
pressure and high temperature of gases is prevented. 


34124 Automotive turbine engine. Wirth, R.E.; Wirth, M.N. US 
Patent 4,130,989. 26 Dec 1978. Filed date 31 Aug 1977. 8p. 

Gas flow through a turbine is divided, with part of the flow 
directed to the compressor for the combusion chamber and part 
directed to the primary power turbine. Division of the gas flow is 
accomplished by a mixing wheel of novel design. Before passing to 
the primary power turbine the gas flow passes through a secondary 
power turbine that drives the compressor for the combustion cham- 
ber. Both the secondary power turbine and the compressor rotate 
independently of the main turbine rotor shaft. The power input to 
the secondary power turbine is varied in accordance with the 
pressure differential between the gas pressure at the outlet of the 
compressor for the combustion chamber and the outlet from the 
mixing wheel. If the speed of the main turbine shaft slows down 
more power is put into the secondary power turbine and the com- 
bustion chamber compressor is speeded up so as to produce a higher 
gas pressure than would otherwise be the case. 


34125 Department of energy automotive heat engine program. 
na (US Dep of Energy). SAE Prepr.; No. 780698, 1- 

For some time now, the Department of Energy (DOE) has 
been involved in the developmerit of new heat engine systems to 
power cars, buses, and trucks. This paper presents how the author 
views the major issues affecting advanced automotive propulsion 
systems. In addition, the roles of industry and Government are 
described, goals and objectives for the DOE Heat Engine Program 
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are defined, and how DOE plans to meet these goals is discussed. 
Lastly, a market projection is presented that shows how and when 
these advanced heat engine technologies could reach the consumer. 
The current program objectives are to demonstrate in automobiles 
by 1983: at least a 30 B ppnow improvement in fuel economy com- 
pared to the best ICE system — for the same performance; 
emissions cleaner than the original Clean Air Act standards, includ- 
ing any new Federal particulate standards; the capability to use any 
combustible fluid as fuel (multifuel capability); a system suitable for 
production engineering and commercialization. The gas turbine and 
Stirling engine programs reflect two major heat engine development 
programs being sponsored by DOE. 


34126 Gas turbine plant with closed loop and indirect heating of 
the working gas. Kronogaard, S.O. (to to United Turbine AB and 
Co.). German(FRG) Patent 2,455,145/A/. 26 May 1976. 19p. (In 
German). 
With the invention an especially soft-working gas turbine 
lant for propulsion p' with good efficiency is to be created. 
e plant is installed within a horizontal cylindrical pressure hous- 
ing, possibly with additional thermal insulation and soundproofing. 
Preceding the curved lid of the housing on the (cooler) compressor 
side there is a smaller housing for an emergy converter - hydraulic 
pump or generator - with a gear unit. By including it in the pressure 
of the large housing the difficulties of passing through it by a 
rotating shaft are avoided. The cover of the housing on the (hot) 
turbine side is forming some kind of tube sheet on an eccentrical 
circular segment for a horizontal U-tube bundle. The compressor 
and the turbine sitting on the same shaft are passed by the working 
gas-air, hydrogen, or helium - in a loop in such a way that the loop 
intersection between turbine and compressor forms a heat exchang- 
er, in which the residual heat of the working gas after expansion is 
released to the highly compressed working gas at the turbine inlet 
side. 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 34017, 34018, 34125 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 33755 


34127 (COO—2566-37) Ford/D.O.E. sodium—sulfur battry elec- 
tric vehicle development and demonstration, Phase I. Quarterly prog- 
ress report No. 37, December 1, 1977—February 28, 1978. Topouzian, 
A. (Ford Motor Co., Dearborn, MI (USA)). 1978. Contract EY-76- 
C-02-2566. 27p. Dep. NTIS, PC A03/MF AO1. 

Progress in developing an electric vehicle with sodium— 
sulfur batteries is reported. Information is included on NaS cell and 
battery trade-off studies; preliminary vehicle packaging studies; pro- 
jects on vehicle performance and cost; and motor/controller studies. 
(LCL) 


34128 (COO—4250-02) Factors affecting the commercialization 
of electric and hybrid vehicles. (Purdue Univ., Lafayette, IN (USA). 
Inst. for Interdisciplinary Engineering Studies). Oct 1978. Contract 
EC-77-S-02-4250. 185p. Dep. NTIS, PC A09/MF AOI. 

Factors affecting commercialization of electric and hybrid 
vehicles (ehvs) were investigated, and the economic and financial 
aspects of the commercialization process were evaluated. Societal 
institutions which can both help and hinder acceleration of commer- 
cialization were studied. The role of the DOE ehv demonstration 
program in promoting this commercialization was examined. It was 
concluded that: the ehv market demand established by the demon- 
stration program would be a major stimulus to present and potential 
producers; federal planning grants and loan guarantees will provide 
financial incentive to small business producers; the market subseg- 
ment most appropriate for EV use is in the commercial, urban, light- 
load delivery fleet; existing-technology, passenger eVs are not eco- 
nomically competitive with internal combustion engine vehicles 
(ICVs), and will not be until advanced battery technology lowers 
battery costs and EVs are produced in sufficient quantity that 
production costs--and, therefore, market prices--are competitive with 
those of new, subcompact automobiles; and existing financial, insur- 
ance, and legal institutions will support the sale and use of ehvs, but 
performance must be improved if EHVs gain unrestricted license to 
use public roadways in the U.S. 


34129 (DOE/CS—0026-5) Electric and hybrid vehicle program. 
Quarterly report, October, November, December 1978. (Department 
of Energy, Washington, DC (USA). Office of Conservation and 
Solar Applications). 1978. 16p. Dep. NTIS, PC A02/MF AOl. 

Progress in US programs on the design, development, pro- 
duction, and performance testing of electric-powered and hybrid 
electric-powered vehicles is briefly summarized. Information is in- 
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cluded on vehicle safety, demonstration programs, and battery de- 
velopments. (LCL) 


34130 (DOE/TIC—10008) Commercialization focus group inter- 
view: electric/hybrid vehicles. Summary report. (Elrick and Lavidge, 
Inc., San Francisco, CA (USA)). Aug 1978. Contract EV-78-C-01- 
6457. 19p. Dep. NTIS, PC A02/MF AOl1. 

A group of experts met on July 31, 1978 to discuss the 
potential for the commercialization of electric/hybrid vehicles. Most 
group members feel that technology is available today to produce 
electric vehicles suitable for some personal and commercial uses. 
However, commercialization on a scale that would have a significant 
impact on petroleum usage—and afford vehicle, component, and 
infrastructure suppliers a profit—will require government incentives, 
research and development, and time for the research to produce 
results for the necessary sales, promotion, and service support to be 
developed. Chances of successful near-term commercialization are 
considered to be greater in the commercial than the personal market. 
An aggressive, leading role by the Federal government will signifi- 
cantly speed up successful commercialization. Three essential ele- 
ments of this activity are: R and D, demonstration programs, and 
continuing monitoring of marketplace conditions and program prog- 
ress against goals. More specifically, government involvement as 
described by P.L. 94-413 and as practiced to date by DOE is 
considered appropriate. 


34131 (DOE/TIC—10009) Electric/hybrid vehicles focus group 
research. (Market Facts, Inc., Washington, DC (USA)). Aug 1978. 
Contract EV-78-C-01-6458. 39p. Dep. NTIS, PC A03/MF AOl. 

This report presents the major conclusions and findings from 
the focus group discussion on electric/hybrid vehicles, providing 
input in two decision-making areas: (1) evaluation of barriers and 
opportunities associated with successful commercialization»of elec- 
tric/hybrid vehicles; and (2) evaluation of appropriate Federal ac- 
tions for promoting and facilitating commercialization. The technol- 
ogy represented by electric/hybrid vehicles was selected for re- 
search and evaluation as a candidate for commercialization because 
of the potential opportunity to reduce American dependence on 
gasoline. DOE recognizes that this potential can be realized through 
energy conservation as well as through the development of alterna- 
tive sources of energy. As a major source of energy usage in the 
United States, the gasoline-powered vehicle is a logical target for 
consideration in commercialization studies. By encouraging the use 
of alternative technologies, DOE can achieve its mission of energy 
efficiency. This report addresses the question of whether electric/ 
hybrid vehicles represent the appropriate alternative technology for 
DOE commercialization efforts. 


34132 Electric vehicles on the road today. Mueller, H.G. (GES 
Gesellschaft fuer Elektrischen Strassenverkehr m.b.H., Duesseldorf 
(Germany, F.R.)). Elektrotech. Z., A; 99: No. 9, 544-546(Sep 1978). 
(In German). 

From Technical meeting ‘Accumulator batteries, batteries, 
and fuel cells’; Essen, Germany, F.R. (5 Apr 1978). 

Among the secondary sources that can be produced from coal 
and nuclear energy to substitute crude oil products, electricity is 
paid special attention to all over the world. In connection with it, 
electric vehicles have been developed and tested for years. Sample 
tests on a practical scale brought substantial understandings that do 
not only define possible conditions of effort but also lead to a more 
distinct definition of additional development duties. The latter has 
special importance in the fields ‘storage battery’ and ‘supply infra 
structure’, because the greatest amount of research in these areas and 
accordingly the destined expense of money is most important. 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 34128, 34129 


34133 (UCRL—52613) Preliminary design analysis of the quasi- 
electric drive vehicle. Schwartz, M.W.; Lorbeer, E. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Dec 1978. Contract 
W-7405-ENG-48. 3lp. Dep. NTIS, PC A03/MF AOl1. 

This study was conducted to verify that a four-passenger, 
quasi-electric drive (QED) vehicle of acceptable weight could obtain 
a range of 80 km with improved lead acid batteries. The duel-fueled 
hybrid vehicle described is basically an electric vehicle (EV) aug- 
mented by a small heat-engine hybrid propulsion system for ex- 
tended range capability. Usually the vehicle operates as an EV, since 
75% of vehicle miles traveled in the United States consist of trips of 
80 km (50 mi) or less. For longer trips, the driver may select the 
heat-engine hybrid mode or permit automatic switching to heat- 
engine power when the batteries reach a prescribed level of dis- 
charge. Three candidate propulsion systems having the greatest 
potential for early marketability were selected. Of the three systems 
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analyzed, the flywheel/hydromechanical transmission configuration, 
requiring the smallest battery mass, is the lightest and most efficient. 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 34133, 34137 


34134 Greater safety in monorail operation by effective alarm 
equipment. Felkel, G.; Siebert, G. Bergbau; 29: No. 11, 518-521(Nov 
1978). (In German). 

The investigations of the operation of monorails on how far 
the appreciation of acoustic si is impaired by the surrounding 
noise level of noisy machines and plant, and whether the acoustic 
and optical alarm equipment in the trains is sufficient for warning the 
employees are discussed. 


BODY AND CHASSIS 


34135 (LA-UR—78-3229) Determination of vehicle rolling resis- 
tance and aerodynamic o. Lynn, D.K.; McCormick, J.B.; a 
R.E.; Derouin, C.R.; S Kerwin, W. 

Scientific Lab., NM (USA). 1979. Contract W-7405-ENG-36. Se op. 
(CONF-790303—3). Dep. NTIS, PC A02/MF AO1. 

From 29. IEEE vebicular technology conference; Chicago, 
IL, USA (28 Mar 1979). 

The retarding forces on a vehicle are characterized by rolling 
resistance and aerodynamic drag. These forces determine — 
requirements for a specified vehicle performance (particuiarly 
portant for an electric vehicle) and are necessary inputs for any 
vehicle simulation. Both rolling resistance and aerod 
determined for a number of vehicles and the testing and data pac mee 
techniques are descri 


ENGINE-TRANSMISSION MATCHING 


34136 (SAN—1165-10) Dees see Sepa sto eee 
Re une ae an automotive vehicle, Phase IV. 
Quarterly progress report, 1978. (Or- 
shansky Transmission Thee 2p San Dee NT CA aay 28 Feb 1979. 
Contract EY-76-C-03-116 PC A02/MF AOl. 

Progress in pote vey ue a a continuously variable 
ratio hydraulic transmission unit for automobiles is reported. Major 
emphasis was placed on the development of a co-axial hydrostatic 
module. 


34137 Vehicle drive system. Miller, M.L.; Locker, D. (to Scien- 
tific Research Foundation). US Patent 4,126,200. 21 Nov 1978. 
Priority date 12 Mar 1976, Israel. 48p. 

The invention discloses a vehicle drive system comprising a 
source of rotational energy, a flywheel, continuously variable trans- 
mission apparatus comprising first and second drive terminals, and 
apparatus for selectable coupling of the variable transmission appara- 
tus and the source of rotational energy to said flywheel and drive 
wheels in a vehicle and including first apparatus for coupling in a 
first mode of operation, the flywheel and the source of rotational 
energy to the first drive terminal, and the second drive terminal to 
the drive wheels of a vehicle, and second apparatus for coupling in a 
second mode of operation, the flywheel to the second drive 
the rotational energy source and the first drive terminal to the drive 
wheels, and control apparatus for governing the operation of the 
continuously variable transmission apparatus and the operation of 
the source of rotational energy and being capable of independent 
control of the speed of the flywheel and of the source of rotational 
energy. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 34125 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 34098, 34109, 34110, 34122 


34138 Catalytic converter vessel. Morikawa, N. (to Toyota Jido- 
sha Kogyo Kabushiki Kaisha). US Patent 4,126,421. 21 Nov 1978. 
Priority date 29 Nov 1976, Japan. 4p. 

A catalytic converter vessel for exhaust gas purification, 
which is characterized by increased productivity a durability is 
described. 


34139 Air distribution system for reduction catalyst and oxida- 
tion catalyst. Abthoff, J.; Schuster, H.D.; Kreeb, R. (to Daimler- 
Benz Aktiengesellschaft). US Patent 4,125,997. 21 Nov 1978. Prior- 
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ro date 21 Jul 1973, German, Federal Republic of (F.R. Germany). 


The invention discloses an internal combusion engine with an 
exhaust line in which are arranged a reduction catalyst and down- 
stream thereof an oxidation catalyst, whereby during the starting 
phase of the engine, additional air is supplied to the reduction 
catalyst, and in the operationally warmed-up condition of the inter- 
nal combusion engine, additional air is supplied to the oxidation 
catalyst while at the same time a part of the additional air continues 
to be fed to the reduction catalyst. 


34140 Pollution control device. Negola, C. US Patent 4,125,380. 
14 Nov 1978. Filed date 2 Mar 1977. 6p. 

The invention discloses an antipollution device for substan- 
tially reducing the carbon monoxide and hydrocarbons contained in 
the exhaust gases of vehicles. The device includes a container having 
an inlet adapted to be connected to the engine manifold of the 
vehicle and an outlet adapted to be connected to the exhaust pipe. 
The walls of the container are lined with a castable refractory 
material containing a binder resistant to high temperatures. The 
ocntainer also includes a stacked array of members formed from the 
refractory material. The stacked array includes at least three layers 
of members, with the members of adjacent layers being arranged 
perpendicular to each other to form eways within the contain- 
er connecting the inlet and outlet so that as exhaust gases pass 
through the passageways within the container connecting the inlet 
and outlet so that as exhaust gases pass through the passageways, 
they substantially reduce the carbon monoxide and hydrocarbons 
contained therein. 

34141 Fixed metered orifice device for PCV systems of internal 
combustion engines. Mansfield, W.R. US Patent 4,124,007. 7 Nov 
1978. Filed date 21 Jan 1977. 8p. 

A positive crankcase ventilation (PCV) metering device is 
adapted to be interposed between and fluidically connected to a 
conventional PCV valve at one end thereof and to the engine intake 
manifold at the other end thereof. The device has an axial passage- 
way extending therethrough for conducting the vapors from the 
crankcase to the intake manifold, and a plurality of orifices, defined 
within and about the periphery of the device, are fluidically connect- 
ed to the axial passageway and to atmosphere so as to always supply 
a metered amount of atmospheric air to the passageway under all 
engine conditions, whereby the high differential pressure across the 
PCV valve will be substantially reduced so as not to draw an 
excessive amount of oil droplets or vapor from the crankcase. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 34106 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 32754, 34026, 34108, 34113 


34142 Some experience in the use of hydrogen fuel for a recipro- 
cating engine. Podgornyy, A.N.; Varshavskii, I.L.; Makarov, A.A.; 
Mishchenko, A.I. (Inst. of Problems in Machine Design, Kiev, 
USSR). Probl. Mashinostr.; No. 4, 81-85(1977). (In Russian). 

There are two major problems associated with the use of 
conventional hydrocarbon fuels in transportation, namely, the limit- 
ed availability of primary sources, which is further reduced by their 
diversion to the chemical industry as valuable raw materials, and air 
pollution by toxic and noxious ingredients of these fuels. One possi- 
bility of overcoming these problems would be the use of pure 
hydrogen as fuel, especially since it has a high heat content. Some 
experience is already available in the use of hydrogen extracted from 
water in a reciprocating engine. Since 1974 this matter has been 
studied. A test model has been developed, i.e., a four-cycle single- 
cylinder (diameter 85 mm, active volume 653 cm‘, stroke 115 mm) 
engine with overhead valves and variable (4 to 10) compression 
ratio, rated speed 900 rpm. Its performance on hydrogen-air mixtures 
has been found satisfactory and in accordance with the theory of 
combustion processes. Combustion of hydrogen without or with 
little excess air still produces undesirable though small amounts of 
NO/sub x/ exhaust gases, especially at low speeds such as 900 rpm, 
but above 2.0 excess air almost no NO/sub x/ is produced. 


MATERIALS 


REFER ALSO TO CITATION(S) 32107 
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34143 (UCRL—50028-78-4) H-Division quarterly report, Octo- 
ber—December 1978. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 29 Jan 1979. Contract W-7405-ENG-48. 45p. 
Dep. NTIS, PC A03/MF AOl1. 

This report defines the objectives of groups in H Division of 
the LLL Physics Department and describes the status of projects 
under way: Theoretical EOS Group—target design for laser-driven 
shock-wave experiments, equation of state (EOS) from the LMTO 
method, ionization equilibrium and EOS for a strongly coupled Rb 

lasma, PRET EOS code system; Experimental Physics Grou 

flash x-ray diffraction, precise Hugoniot measurements for Ta, elec- 
trical resistivity of V; Fluid Physics Group—fluid perturbation 
theory based on an inverse twelfth-power hard-sphere reference 
system, turbulent chemically reactive dusty-gas erosive-flow envi- 
ronments, similarity velocity function under transit-boundary condi- 
tions; Code Develeguens/raaes Physics Group—HEMP 3D pro- 
gram, development in the MP code to compute underground 
explosions, PELE-IC code application, draining tank verification 
problem, correlation of Charpy V-notch data with fracture tough- 
ness, vibrations of a submerged plate. Detailed reports on completed 
work may be expected. 35 figures, 10 tables. (RWR) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 34653 


34144 (PB—284947) Vanadium supply and demand outlook. 
Final report. (National Materials Advisory Board (NRC), Washing- 
ton, DC (USA)). 1978. Contract GS-00-DS-(P)-94008. 144p. 

A review has been made of the reserves and resources for 
vanadium minerals in the United States and foreign countries. For- 
eign sources are presently used to provide a substantial part of 
national demand because of price advantages. There are so many 
functioning foreign sources for vanadium that it is difficult to con- 
ceive of circumstances that would shut all of them off. The basis for 
the national stockpile is described. A recommendation is made to 
add the 65V-35AI alloy as a component of the stockpile for titanium 
ae in a national emergency. Estimated consumption 
gro rates to 1990 vary from one to five percent per year 
depending on the end product involved. Fission reactor use of 
vanadium-base alloys has not developed because of technical prob- 
lems. In the chemical field, a slow steady growth of five to six 
percent per year is projected. Technical preferences for vanadium in 
various steel applications will continue although other alloying alter- 
natives are generally available. Overall environmental effects do not 
appear to be a serious industrial problem. 


34145 (RFP—2820) Acoustic emission generated by dislocation 

during the deformation of metals. Heiple, C.R. (Atomics 
International Div., Golden, CO (USA). Rocky Flats Plant). 1978. 
Contract EY-76-C-04-3533. 71p. (CONF-781237—1). Dep. NTIS, 
PC A04/MF AOl1. 

From Joint meeting of Acoustical Society of America and 
Japan; Honolulu, HI, USA (1 Dec 1978). 

Portions of document are illegible. 

Acoustic emission is a transient elastic wave generated by the 
rapid release of energy within a material. A wide variety of mecha- 
nisms have been proposed as possible sources of acoustic emission. 
Proposed mechanisms have included crack propagation, precipitate 
fracture, twin formation, martensite formation, dislocation motion 
and/or multiplication. This paper is concerned with acoustic emis- 
sion generated by dislocation mechanisms operating during plastic 
deformation. Twinning and martensitic phase transformations are 
excluded even though dislocation motion is involved in the nuclea- 
tion and growth of twins and the growth of martensite. 


34146 Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (eds.). London, England; British Nuclear Energy 
Society (1978). 247p. (CONF-770545—P1). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Papers are presented on aspects of the technological develop- 
ment of ferritic steels for fast breeder reactors including physical and 
mechanical properties, behavior in sodium, corrosion by water, 
welding, and fabrication. (FS) 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 32010, 32053, 33482, 33490, 
33634, 33644, 33647, 34179, 34412, 34413 


34147 (CONF-781121—19) Transmission electron microscopy 
and electrical properties measurements of laser doped silicon and 
GaAs. Young, R.T.; Narayan, J.; Westbrook, R.D.; Wood, R.F. (Oak 
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Ridge National Lab., TN (USA)). Dec 1978. Contract W-7405- 
ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

High quality silicon p-n junctions have been prepared by 
alloying a vacuum evaporated Al film into n-type Si and by epitaxial 
regrowth of an As doped Si amorphous layer onto p-type (100) Si by 
a single short pulse of ruby laser radiation. Transmission electron 
microscopy investigations indicated that a defect-free epitaxial layer 
was grown on the (100) Si surface; however, some polycrystalline 
structure in the very near-surface region was observed, which does 
not seem to affect the junction characteristics. Laser assisted junc- 
tion formation in GaAs was demonstrated by alloying Mg films into 
n-type GaAs; however, diode characteristics show a large leakage 
current which may have been caused by the surface damage. 


34148 (CONF-781219—4) Joining technology development sum- 
mary, 189a OH024. Edmonds, D.P. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 34p. Dep. NTIS, PC A03/ 
MF AOl. 

From US/UKAEA specialists meeting on mechanical proper- 
ties; Oak Ridge, TN, USA (4 Dec 1978). 

Joining technology is discussed for Breeder Reactor technol- 
ogy including welding development and mechanical properties of 
weldments for austenitic stainless steels, high-temperature structural 
design data for austenitic stainless steel weldments and advanced 
transition joints is discussed. Technology developed in this program 
is briefly reviewed. (FS) 


34149 (PNL-SA—6308) Coextrusion and rotary swaging in gun 
tube fabrication. Allison, G.S. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). Mar 1978. Contract EY-76-C-06-1830. 12p. 
(CONF-7805150—1). Dep. NTIS, PC A02/MF AO1. 

From Society of manufacturing engineers regional seminar; 
Ellensburg, WA, USA (6 May 1978). 

Portions of document are illegible. 

The development of the processes was performed in the 
Hanford facilities of the United States Department of Energy at 
Richland, WA by the Pacific Northwest Laboratories which are 
operated by Battelle Memorial Institute. The impetus for the work 
was the desire to increase the life of rapid fire weapon barrels in 
order to decrease the overall systems cost. Loss of accuracy is the 
primary measure of gun barrel failure, which in turn is caused by 
barrel droop or whip, and loss of bore configuration or dimensions. 


34150 (SAND—78-0870C) Introduction to several solid state 
techniques for the study of ion implanted materials, Borders, J.A. 
(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 25p. Dep. NTIS, PC A02/MF A0O1. 

The study of ion implanted materials requires methods which 
are sensitive to the local structure and chemistry of the implanted 
atoms. Optical spectroscopy and transmission electron microscopy 
are among the most useful solid state methods. Study of materials 
implanted to very high fluences and the use of surface analysis 
methods provide some unique information. The characteristics of 
these methods will be reviewed and examples presented which show 
how the techniques can be used to analyze implanted materials. 


34151 (TREE—1318) Welding technology development. Quar- 
terly progress report, July—September 1978. Chopp, J.A.; Eichen- 
berger, G.D.; Reese, T.L.; Schmidt, F.C.; Turner, P.W. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jan 1979. Contract 
EY-76-C-07-1570. 40p. AT. 

Research in a program to improve welding methods and 
procedures for fabricating piping systems of nuclear power plants is 
reported. Welding of large diameter pipe including a study of fitup 
tolerance, development of welding schedules for automatic welding 
of small diameter pipe, advance welding process survey activity, and 
a commercial gas metal arc welding head for austenitic stainless steel 
pipe are described. (FS) 


34152 (TREE—1351) Quarterly progress report on welding tech- 
nology development, October—December 1978. Chopp, J.A.; Eichen- 
berger, G.D. Jr.; Turner, P.W. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Feb 1979. Contract EY-76-C-07-1570. 16p. AT. 

progress is reported on a DOE-RRT funded Welding Tech- 
nology Development Program for October through December, 
1978. Sixteen 0.36-m (14-in.) diameter joints were completed to 
conclude a fitup tolerance study on narrow-groove girth welds in 
austenitic stainless steel pipe. Data are tabulated. The status of UT 
evaluation of narrow-groove welds and preparations for makinc 
welds for thermal aging studies are included. Field welding prob- 
lems and new welding schedules for constructional welding small 
diameter stainless steel pipe are presented. 


34153 Models for kinetics of solid state sintering. Wong, B.; 
Pask, J.A. (Univ. of California, Berkeley). J. Am. Ceram. Soc.; 62: 
No. 3-4, 138-141(Mar 1979). 
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Kinetic equations for the isothermal desnficiation of a single- 
phase powder compact are formulated for the initial and intermedi- 
ate stages of sintering; they are identified as continuous open-; 
stages, with a decreasing number of voids and per unit volume 
accompanied by grain growth in the intermediate stage. Each g the 
can be represented by an equation based on mass transport 
forming grain boundary to the neck region as he tea rate-contro! 
step or by one on movement from the neck to the free surface 
regions as the rate-controlling step. 


34154 Slip casting of tungsten shapes. Hauth, Mig III; Stod- 
dard, S.D.; Nuckolls, D.E. ‘aan Alamos Scientific Lab, NM). Am. 
Ceram. Soc. Bull.; 58: No. 2, 179-180, 183(Feb 1979). 

Tungsten is one of the more difficult metals to fabricate, 
particularly in complex shapes. Slip casting, a fabrication method 
used by the ceramic industry for many years, has been applied to 
tungsten fabrication. Compositions and techniques for fabrication of 
defect-free, high density tungsten shapes are presented. 


34155 Welding of bucket wheel excavators. Heusler, H.; Pack- 
eiser, W. Weld. J. (Miami); 58: No. 2, 37-46(Feb 1979). 

From 31. Conference on questions on wear and materials; 
Lubeck, Germany (10 Oct 1977). 

Bucket wheel excavators used to mine lignite in West Gerr- 
many and dig out oil sand in Canada are fabricated using both the 
submerged arc and manual arc welding methods. 


34156 Undermatching en es ee eee 
penstock. Satoh, K. (Osaka Univ., Japan); Toyoda, M.; Ukita, K.; 
Matsuura, T. Weld. J. (Miami); 58: No. 2 25-33¢Feb 1979). 

From 59. Annual Meeting of the American welding Society; 
New Orleans, LA, USA (3 Apr 1978). 

The results of weld cracking tests in high humidity atmos- 
phere, which is often experienced in the field-welding of penstock, 
show that the ey temperature required is lowered by using 
the undermatching AWS E 9016G type electrode instead of the 
overmatching AWS E 11016G type electrode. In welded-wide plate 
tension tests at a temperature which is a little lower than the 
minimum service temperature experienced in the k, an appre- 
ciable difference in joint strength and joint d ity between under- 
matched and overmatched weld connections was not observed. 
Based upon the test results, a moisture-resistant, extra-low h 
type undermatching electrode, with a nominal tensile strength of 65 
kgf/mm? (92,482 psi), was developed to satisfy design conditions 
required for penstock circumferential weld joints. The new type of 
electrode is found to lower the required preheating temperature by 
required preheating temperature by Several tens of degrees Centi- 
grade compared with the commercial E 9016G type electrode 
selected because of its moisture-resistant and extra-low hydrogen 
nature. 


34157 Explosive welding of a tube into a tube sheet. Green, S.C.; 
Linse, V.D. (to Department of Energy). US Patent 4,117,966. 3 Oct 
1978. Filed date 13 Oct 1977. 4p. 

PAT-APPL-841,614. 

A cartridge containing an explosive charge is placed within a 
tube assembled within a tube sheet. The charge is detonated through 
use of a detonator cord containing a minimum but effective amount 
of explosive material. The cord is contained inside a tubular shield 
throughout most of its length within the cartridge. A small — of 
the cord extends beyond the tublar shield to contact and detonate 
the explosive charge in its rear portion near the cartridge base. The 
cartridge base is provided of substantial mass and thickness in 
respect to side and front walls of the cartridge to minimize bulging 
beyond the rear face of the tube sheet. For remote activation an 
electrically activated detonator of higher charge density than the 
cord is attached to the cord at a location spaced from the tube sheet, 
cartridge and tube. 


34158 Electric arc welding gun. Luttrell, E.; Turner, P.W. (to 
Department of Energy). US Patent 4,104,499. 1 Aug 1978. Filed date 
2 Nov 1976. 6p. 

PAT-APPL- 737,757. 

An improved apparatus for arc welding an interior joint 
formed by intersecting tubular members is described. The invention 
is well suited for applications where many similar small-diameter 
vertical lines are to be welded to a long horizontal header. The 
improved apparatus includes an arc welding gun having a specially 
designed welding head which is not only very ompact but also 
produces welds that are essentially free from rolled-over solidified 
metal. The welding head onsists of the upper end of the barrel and a 
reversely extending electrode holder, or tip, which defines an acute 
angle with the barrel. As used in the above-mentioned example, the 
gun is positioned to extend upwardly through the vertical member 
and the joint to be welded, with its welding head disposed within the 
horizontal header. Depending on the d of the weldi 
barrel then is either rotated or revolved about the axis of 
member to cause the electrode to track the joint. 
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34159 Closed cell metal foam method. Patten, J.W. (to Depart- 
ment of Energy). US Patent 4,099,961. 11 Jul 1978. Filed date 21 
Dec 1976. 8p. 

PAT-APPL-752,935. 

Foamed metals and metal alloys which have a closed cellular 
structure are by heating a metal body containing entrapped 
inert gas uniformly distributed throughout to a temperature above 
the melting _ of the metal and maintaining the body at this 
temperature for a period of time sufficient to Papen the entrapped 
gas to expand, forming individual cells within the molten metal, thus 

ing and foaming the molten metal. After cell formation has 
reached the desired amount, the foamed molten metal body is cooled 
to below the melting temperature of the metal. The void area or 
density of the foamed metal is controlled by predetermining the 
amount of inert gas entrapped in the metal body and by the period of 
time the metal body is maintained in the molten state. This method is 
useful for p: ing foamed metals and metal alloys from any metal 
or other material of which a body containing entrapped inert gas can 
be prepared. 


34160 Method for homogenizing alloys susceptible to the forma- 
tion of carbide and allo thereby. Braski, D.M.; 
Leitnaker, J.M. (to 
880,919. 24 Feb 1978. 19p. 

A novel fabrication procedure prevents or eliminates the 
reprecipitation of segregated metal carbides such as stringers in Ti- 
modified Hastelloy N and stainless steels to provide a novel alloy 
having carbides uniformly dispersed throughout the matrix. The 
fabrication — is applicable to other alloys a to the 
formation of carbide stringers. The process comprises first annealing 
the alloy at a temperature above the single phase temperature for 
sufficient time to aaa pg dissolve carbides and then annealing 
the single phase alloy for an additional time to prevent the formaion 
of carbide stringers upon subsequent aging or thermomechanical 
treatment. 


34161 Sintered rare earth—iron Laves phase magnetostrictive 
alloy product and preparation thereof. Malekzadeh, M.; Pickus, M.R. 
(to Department of Energy). US Patent Application 871,919. 24 Jan 
1978. 9p. 

A sintered rare earth-iron Laves phase magnetostrictive alloy 
product is characterized by a grain oriented oe age The grain 
oriented morphology is obtained by magnetically aligning powder 
particles of the magnetostrictive alloy prior to sintering. Specifically 
disclosed are grain oriented sintered compacts of Tb/sub x/Dy/sub 
1-x/Fe, and their method of preparation. The present sintered prod- 
ucts have enhanced magnetostricitive properties. 


34162 NbsGe and Nb;Sn films prepared by high-rate magnetron 
sputtering. mq 9 R.T.; Wu, C.T.; Hafstrom, J.W. (Argonne 
National Lab., IL). Adv. Cryog. Eng.; 24: 465-472(1978). 

Magnetron sputtering has been shown to produce NbsSn 
films with properties equal to or better than that produced by other 
techniques. Deposition rate for a given pressure was roughly propor- 
tional to the applied power and should be extendable beyond the 
present maximum of 0.5 um/min. Control of the microstructure 
should be PF seog by manipulation of the sputtering parameters to 
optimize for particular applications. NbsGe have been 
routinely produced with T/sub c/ > 20.5 K and as high as 21.5 K 
(> 22 K resistive onset), by adjusting the target composition and 
adding controlled amounts of impurity gas, such as oxygen. There is 
no reason to expect that higher T/sub c/ cannot be achieved with 
further refinements in technique. Future experiments will include the 
effects of pressure, substrate temperature and type, and deposition 
rate on J/sub c/(H,T). 


34163 Experience with high chromium ferritic steels in fossil 
fired boilers. Fricker, H.; Walser, B. (Sulzer Brothers Ltd., Win- 
terthur, Switzerland). pp 35-39 of Ferritic steels for fast reactor 
steam generators. Pugh, S.F.; Little, E.A. (eds.). London, England; 
British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Fabrication, welding, and operation of high chromium ferritic 
steels in fossil fired boilers are discussed. These steels do not present 
problems in fabrication. High temperature corrosion behavior is 
described together with creep test results and metallographic investi- 
gations. (FS) 


34164 Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (eds.). London, England; British Nuclear Energy 
Society (1978). 272p. (CONF-770545—P2). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Data are presented concerning ferritic steels for fast reactor 
steam generators. Separate abstracts were prepared for papers within 
the scope of the energy data base. (FS) 
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34165 (RFP-Trans—262) New look at crystallization of alumi- 
num—silicon alloys. Holmamova, M.; Klaban, J. Translated from 
ae 22: No. 8, 312-315(1974). 9p. Dep. NTIS, PC A02/MF 
AOl. 


As a result of new information pertaining to the AlSi eutectic 
structure in modified and non-modified AISi alloys, conditions for 
the formation of different types of AlSi eutectics were postulated 
and compared with the hitherto known theories pertaining to the 
formation or occurrence of a modified structure in AISi alloys. 


34166 (IS-Trans—103) Hot-dip tinning of copper hookup wires. 
Part I. Properties of the « and eta’-phases; diffusion of solid copper 
into liquid tin; calculation of the diffusion constants and activation 

Fidos, H.; Schreiner, H. Translated from Z. Metallkd.; 61: 
No. 3, 225-228(1970). 12p. Dep. NTIS, PC A02/MF AO1. 

During a tin _— of copper wires an € and an eta’- 
phase are formed; the following properties of which were deter- 
mined; density, microhardness, wettability (wetting angle), and ther- 
mal conductivity. The phases were identified metallographically and 
by microprobe analysis. An experimental model was employed to 
assure the diffusion of copper into liquid tin and to determine the 
diffusion constant. The activation energy of diffusion was deter- 
mined from the temperature dependence. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 34161, 34165, 34178, 34179, 
34188, 34194, 34210, 34263 


34167 (COO—1198-1248) Low temperature anelastic behavior of 
niobium containing hydrogen. Pokern D.B.; Setseyrn G.G.; Gravna- 
ton A.V.; Birnbaumn, H.K. (Illinois Univ., Urbana (USA)). 1979. 
Contract EY-76-C-02-1198. 6p. (CONF-790301—8). Dep. NTIS, PC 
A02/MF AOl1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

Measurements were made of ultrasonic attenuation and veloc- 
ity in Nb specimens containing O and H. Results are explained with 
a three parameter delocalized bound H model. (FS) 


34168 (LBL—8600) Reactions and spreading in the Cu—Ag 
system. Sharps, P.R. (California Univ., Berkeley (USA). Dept. of 
Materials Science and Mineral Engineering). Dec 1978. Contract W- 
7405-ENG-48. 45p. Dep. NTIS, PC A03/MF AO1. 

esis 


Sessile drop experiments were conducted using several liquid 
and solid compositions selected from the Cu—Ag phase diagram. 
Reactions between the solid and the liquid lead to spreading; a 
number of chemical nonequilibrium conditions were established 
using the various compositions. The Cu liquidus drop on the Cu 
solidus at 900°C was in equilibrium assuming that the drop did not 
melt so as to form two p . The eutectic liquid on the copper 
solidus at 780°C was also in equilibrium. The Cu liquidus on pure Cu 
at 900°C and the eutectic liquid on pure copper at 780°C were cases 
of the solid being unsaturated with a component of the liquid. The 
eutectic liquid on the Cu solidus at 900°C was a case of the liquid 
being unsaturated with a component of the solid. In the case of 
eutectic — on pure Cu at 780°C was the spreading attributed to a 
reaction, that being the diffusion of Ag into the substrate. 


34169 (SAND—78-0871C) Precipitation processes in implanted 
materials. Borders, J.A. (Sandia Labs., Albuquerque, NM (USA)). 
pony Contract EY-76-C-04-0789. 22p. Dep. NTIS, PC A02/MF 
AOl. 

Ion implantation is a nonequilibrium process. It is possible to 
implant materials with impurities to concentration levels which 
exceed the solid solubilities. The return of the system to thermody- 
namic equilibrium is often accomplished by precipitation of the 
implanted species or a compound involving atoms of both the host 
and the implanted species. This may involve long time scales when 
taking place at room temperature or it may take place during the 
implantation. 


34170 (TID—29436) First principles band theory for random 
metallic alloys. Gyorffy, B.L.; Stocks, G.M. (Brookhaven National 
Lab., Upton, NY (USA); Oak Ridge National Lab., TN (USA)). 
| Contract W-7405-ENG-26. 129p. Dep. NTIS, PC A07/MF 


The format structure, results, and applications of the band 
theory of random alloys are discussed for a lecture, program. (FS) 


34171 Determination of grain density in space-filling geometries 
from measurable two-dimensional parameters. Hanson, K.L. (Univ. of 
California, Berkeley). Acta Metall; 27: No. 4, 515-521(Apr 1979). 

A procedure for determining grain density, N/sub v/, in 
space-filling geometries from measurable two-dimensional param- 
eters is presented. A variety of microstructure morphologies are 
considered and all tend to obey n/sub v/ = (2.4150V a-1.45521)~* 
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where a = average grain area on a random two-dimensional section 
and 1 = the average comparison with many computer-simulated 
microstructures and various regular space-filling geometries. Theo- 
retical considerations are presented suggesting why this basic rela- 
tionship is expected. A practical method for applying this relation- 
ship is described. An extension of this procedure to non-space-filling 
geometries is discussed. 


34172 Measurement of the ordering instability in binary alloys. 
Chen, H. (Argonne National Lab., IL); Cohen, J.B. Acta Metall.; 27 
No. 4, 603-611(Apr 1979). 

The coherent instability temperatures for continuous ordering 
have been determined for various binary alloys from absolute intensi- 
ties of X-ray diffuse scattering. The measured T/sub instability/ are 
358.2, 211.4 and 627.6°C for alloys of CusAu, Cus: 5 and CoPts 
respectively. A comparison is made of these values to mean field 
theories and to recent calculations of the Cu-Au phase diagram by 
means of the cluster-variation method, including nearest-neighbor 
tetrahedra. 


34173 Quantitative evidence for dislocation emission from grain 
boundaries. Murr, L.E. (New Mexico Inst. of Mining and Tech., 
Socorro); Hecker, S.S. Scr. Metall; 13: No. 3, 167-171(Mar 1979). 

The study of strain and strain rate on the residual microsture 
of deformed 304 stainless steel, it was found that small strains grain 
boundaries and twin boundaries serve principally as sources of 
dislocations which are generated in response to the requirement of 
strain compatibility. Although the features of emitted arrays may not 
be distinguishable from the features of pile-ups, the comparison of 
dislocation densities near these boundaries to the grain interior and 
the lack of evidence of interior sources favors the concept of 
boundary emission. Dislocation pile-ups may still play an importatnt 
role in work hardening of poly crystals, especially at large strains. 
(FS) 


34174 Elastic energy of slit cracks in hexagonal crystals. Yoo. 
M.H. (Oak Ridge National Lab., TN). Scr. Metall; 13: No. 2, 131- 
136(Feb 1979). 

The elastic energy of a two-dimensional slit crack in an 
infinite linear-elastic medium may be given by E = 1/2 f/sub -a// 
sup a/o-/sub i2/Au/sub ‘i/dx:, where a Cartesian coordinate system 
for the slit crack is chosen such that parallel x; parallel < a,x2 = 0, - 
co < X3 < oo, the crack width is 2a,o°/sub i2/ denotes a component 
of the applied stress, and Au/sub i/ is a component of the displace- 
ment discontinuity across the crack plane xz = 0. The formal 
treatment of the elastic energy in a general anisotropic medium has 
been given by Stroh who used the method of Fourier transforms and 
dual integral equations, and more recently by Barnett and Asaro 
who used the method of a double-ended pile-up of continuously 
distributed infinitesimal dislocations. In the special case when the 
applied stresses are uniform, the elastic energy is E = -7/2 a*B/sub 
ij/o-/sub i2/o-/sub j2/, and the crack extension force is G = a E/a a 
= maB/sub ij/o/sub i2/o/sub j2/, where B/sub ij/ is the symmetri- 
cal second-rank tensor, the elastic compliance factor, which depends 
only on the elastic constants and the orientation of a crack. The 
crack extension forces for mode I (opening), mode II (shearing), and 
mode III (tearing) are G/sub I/ = 77a O22 (Bezo22 + Beso2s + 
Bizo12), G/sub H/ = 7a o12(Buois + Bizo22 + Bisoes), G/sub 
III/ = 77a O'23(Bss023 + Bisoi2 + Beso22). 


34175 Manifestation of phase states of a submonolayer film in 
surface diffusion of barium on the (001) face of molybdenum. Vedula, 
Y.S.; Loburets, A.T.; Naumovets, A.G. (Physics Institute, Ukrainian 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 4, 
238-241(20 Aug 1978). 

Investigations of the surface diffusion of barium on the (001) 
face of molybdenum has revealed singularities on the diffusion 
distribution; these singularities correlate with the structural transi- 
tions in the submonolayer film of barium. 


34176 Lattice statics calculation of the surface relaxation in 
metals, Benedek, R. (Argonne National Lab., Argonne, IL). J. Phys., 
F (London); 8: No. 6, 1119-1129(1978). 

The formalism of lattice statics is applied to the calculation of 
lattice relaxation at a crystal surface. Two alternative methods of 
solution are demonstrated, one based on lattice Green functions and 
the other on standard difference equation methods. The techniques 
are illustrated in calculations for the (100) and (111) surfaces of a-Fe, 
in which a simple bond-breaking model of the surface is employed. 
The methods are also applicable to certain types of internal surfaces, 
and a calculation for a twin boundary in an FCC crystal is outlined. 


34177 Time and amplitude dependent damping in a single crystal 
of zirconium. Atrens, A.; Ritchie, I.G.; Sprungmann, K.W. (Atomic 
Energy of Canada Ltd., Pinawa, Manitoba). pp 633-637 of Internal 
friction and ultrasonic attenuation in solids. Tokyo, Japan; Universi- 
ty of Tokyo Press (1977). 
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A constant amplitude pendulum has been used to study damp- 
ing phenomena in a single crystal of zirconium. In these experiments, 
both amplitude dependent and time tt phenomena were 
observed. The former is suggested to be due to unpinning of disloca- 
tions and the latter due to the redistribution of pinning species. Using 
the constant amplitude mode and — a technique of structure 
stabilization through a programmed vibration anneal, these two 
effects have been differentiated and separately studied. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 32010, 32251, 33275, 33283, 
33331, 33479, 33481, 33483, 33489, 34166, 34235, 34240, 34253, 
34254, 35468 


34178 (AD-A—058691) Mechanical properties and 
ture of heat treated and quenched Ti-6aL-4V. Final report, 1 -~ 
ber 1976—30 September 1977. Gilmore, CM; — M.A. (George 
Washington Univ., Washington, DC (USA). Inst. —_ Study of 
Fatigue Fracture and Structural Reliability). ag . Contract 

19-76-C-0671. 70p. NTIS PC A04/MF AO1. 

Contents include: (a) The Fatigue Life of Ti-6Al-4V Tested at 
260C in the Annealed and as Quenc Condition; (b) A 
son of the Microstructure and Properties of Small Diameter and 
Thick Plate; (c) Corrosion-Fatigue ies of the Ti-6Al1-4V 
Alloys; and (d) Microstructure and a of Ti-6A1-4V Heat 
Treated at 900C and 927C Followed by a Water Quench. 
34179 (CONF-781202—35) Ductility minimum and its reversal 
with prolonged aging in cobalt- and nickel-base Ham- 
mond, J.P. (Oak Ridge National Lab., TN a 1978. Contract 
W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF A 

From ASME meeting; San Francisco, rr ‘USA (10 Dec 
1978). 

The cobalt-base superalloys Haynes alloy No. 25 and Haynes 
alloy No. 188 and the nickel-base superalloy Inconel 625 show a 
pronounced ductility minimum at temperatures of 760 and 704°C, 
respectively, in the solution-annealed condition. However, after 
longed (11,000 h) aging at 816°C (1500°F), copious precipitates form 
to completely reverse the behavior. These precipitates reduce tensile 
ductility drastically up to pars te peeet where the ductility dip is 
observed for the Ne Ae led condition; then the brittle behav- 
ior from aging gives way to greatly enhanced ductility. This behav- 
ior in Haynes alloy No. 25 is examined in detail. Its tensile properties 
in the solution-annealed and 816°C-aged conditions are correlated 
with mode of fracture and the amounts, ay, and morphology of 
the precipitates. The latter were assessed by optical and scanning 
electron metallography, microhardness, electron microprobe, and x- 
ray diffraction. The minimum and its reversal are explained by 
thermally activated processes, which began with the onset of recov- 
ery. 


34180 (COO—2872-03) Hydrogen attack of steel. Progress 
report, April 1, 1978—March 31, 1979, Shewmon, P.G. (Ohio —5) 
Univ., Columbus (USA). Dept. of Metallurgical 

Dec 1978. Contract EY-76-S-02-2872. 14p. Dep. NTIS, PC A\ 

AOl. 


Four normalized carbon steels made in different ways ob a 
killed, Al-killed, REM-treated, and electroslag refined) were studied 
to determine the role of differing fine inclusions on the early y stages 


of hydrogen attack (HA). Hydrogen exposures were made at 450°C 
(6.5 MPa) and 375°C (7.6 MPa). The first s of HA is shown to 
be the development of a closely spaced (1- ) array of small 
bubbles over the ferrite/pearlite, or occasi y the ferrite/ferrite 
boundaries. These grew together to form oan primarily in the 
rolling plane, leading to more rapid expansion normal to this 

The planes of separation followed high solute layers in steel 
but only rarely did the fracture surfaces follow inclusions. At 450°C 
REM-treated steel was attacked the fastest and the Ai-killed steel 
took two to four times as long for attack. 


34181 Fatigue-crack propagation behavior of several 
baer steels and weldments. James, L.A. (Westinghouse 

any, Richland, WA). Weld. J. (Miami); 56: No. 12, 386s- 
Sorter. 1977). 

Linear-elastic fracture mechanics techniques were used to 
characterize the fatigue-crack growth behavior of four pressure 
vessel steels, plus weldments in two of these steels, over the tempera- 
ture range 75 to 1000°F (24 to 538°C). Crack growth rates ly 
increased with increasing temperature, and the behavior of the four 
steels plus two weldments did not differ greatly from one another at 
a given temperature. The effects of several parameters upon crack 
growth behavior in pressure vessel steels are also reviewed. 


34182 (N—78-26212) Failure analysis of molybdenum orifices. 
Breedveld, P.; Vonrosenstiel, A.P. (Nijverheidsor; tie TNO, 
Delft (Netherlands). Metaalinstituut TNO). 10 Oct 1977. 10p. NTIS 
PC A02/MF AOl. 
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The chemical composition and microstructure of molybde- 
num or Mo-0.5 Ti orifices were investigated in view of the causes for 
cracks in the barrel orifices a4 ogg only after a few shots. Visual 
examination and metallographic, spectrochemical, and chemical 
analysis were carried out. Results are discussed. 


34183 (ORNL—5416) Mechanical properties test data for struc- 
tural materials 


i quarterly progress report for period ending April 30, 
1978. Hill, M.R. (comp.). (Oak Ridge National Lab., TN (USA)). 
Jun 1978. Contract W-7405-ENG-26. 492p. AT. 

Mechanical properties of Alloy 718, fracture and fatigue 
studies of stainless steels, mechanical properties and behavior of 
structural materials, high-temperature structural design data for aus- 
tenitic stainless steel weldments, fatigue, and crack growth resistance 
of austenitic stainless steel weld deposits are presented. Basic and 
tubular specimen testing of 304 SS, Na effects on mechanical proper- 
ties of structural materials including Types 304 and 316 SS and 2 1/4 
Cr—1 Mo steel, fracture toughness of LMFBR steam generator 
material, corrosion fatigue of 2 1/4 Cr—1 Mo steel, and fatigue 
studies in Inconel 800 are described. Helium effects, cold working, 
aging, thermal barrier ceramics, friction and wear, weld properties, 
and high-cycle fatigue of 2 1/4 Cr—1 Mo steel and 316 SS at 
elevated temperatures are discussed. (FS) 


34184 (RFP—2876) Correlation of acoustic emission and disloca- 
tion damping in beryllium. Heiple, C.R.; Carpenter, S.H. (Atomics 
International Div., Golden, CO (USA). Rocky Flats Plant; Denver 
Univ., CO (USA). Dept. of Physics). 1979. Contract EY-76-C-04- 
3533. 8p. (CON®-790409—1). Dep. NTIS, PC A02/MF AO1. 

, From ASNT spring conference; San Diego, CA, USA (2 Apr 
1979). 

In a study of the acoustic emission generated in beryllium 
during tensile deformation, there is substantial evidence showing that 
the burst rate peak at yield is due to the generation of new disloca- 
tions and the burst rate peak at higher strains is due to the breakaway 
of dislocation line segments from deformation produce pins. (FS) 


34185 (SAND—78-0223C) Effect of surface contamination on 
solid phase welding: an overview. Jellison, J.L. (Sandia Labs., Albu- 
uerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 26p. 
(CONF.7806124——1). Dep. NTIS, PC A03/MF AO1. 

From Symposium on surface contamination; Hamilton, Ontar- 
io, Canada (2 Jun 1978). 

Surface contaminants hinder solid phase welding by not al- 
a. surfaces to be brought sufficiently close together 
that short range interatomic attractive forces operate. The effect of 
surface contamination on solid phase welding is worse than implied 
by viewing contaminants simply as physical barriers to adhesion 
because surface metallic atoms become satisfied by forming bonds 
with contaminant atoms, thus reducing attractive forces. How detri- 
mental contaminants are depends on the process and metals involved 
because these factors govern which mechanisms are available for 
elimination of surface films. Deformation welding is generally im- 
es organic films, whereas inorganic films constitute the major 

ier to diffusion welding. The detrimental effect of organic con- 
taminants on deformation welding generally increases with increas- 
ing chemical activity, molecular size, and film thickness. 


34186 (UCRL—81751) Ductile fracture of aluminum tensile 
specimens. Wilkins, M.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 5 Feb 1979. Contract W-7405-ENG-48. 12p. 
(CONF-790307—3). Dep. NTIS, PC A02/MF A011. 

From International conference on fracture mechanics in engi- 
neering applications; Bangalore, India (26 Mar 1979). 

Tension tests of a flat plate with a central slot and notched 
cylindrical basr were simulated on the computer to trace the spread 
of plasticity from a center of stress concentration until general large- 
scale yielding occurs. The two- and three-dimensional finite-differ- 
ence programs HEMP and HEMP 3D were used to model the 
tension tests. Incremental plasticity theory follows to describe large 
deformation with rotation. The Von Mises hypothesis was applied in 
a manner to satisfy implicitly the flow law that requires the plastic 
strain-rate vector to be normal to the yield surface. The plasticity 
funcion for describing work hardening was developed from simple 


tension-test experiments with 6061-T6 aluminum. Simulations were 
compared with a to study stress-strain conditions prior to 
ductile fracture. overall objective is to develop a computer 


model for predicting the initiation and propagation of ductile frac- 
ture. 


34187 (WARD-CG—3045-4) Elevated temperature fatigue crack 
growth behavior of Type 304/308 Stainless Steel weldments in 
sodium/cavity gas environment. Gowda, B.C.; Matheys, W.L. (Wes- 
i Electric Corp., Madison, PA (USA). Advanced Reactors 
Div.). Mar 1979. Contract EY-76-C-02-3045-035. 35p. AT. 
Results of four tests on Type 304 Stainless Steel pipes with 
ype 308SS weldments performed under the Sodium/Cavity Gas 
ect on crack growth program are presented. The objective of the 
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pro; was to determine whether the growth rate of a through 
wall crack in LMFBR primary piping is affected by sodium leaking 
through the crack into the cavity gas or by interactions between 
crack tip material and sodium/cavity gas reaction products. Tests 
indicate that crack growth rates in welds and in the heat affected 
zone (HAZ) are decelerated by the presence of sodium/cavity gas 
environment present in the crack vicinity. Two tests conducted at 
400°F showed faster crack growth rates than the two tests at 800°F. 
This observation is tentatively attributed to the higher stress levels 
used in tests at 400°F. 


34188 Work hardening and creep of MgO. Routbort, J.L. (Ar- 
gonne National Lab., IL). Acta Metall.; 27: No. 4, 649-661(Apr 1979). 

The work hardening of < 100 > and < 1111 > MgO single 
crystals has been investigated between 0.4 and 0.7 T/sub m/ using 
strain rates of 10~7 to 10-* s~' in compression. A steady-state flow 
stress is developed, at which the work-hardening rate vanishes. The 
work-hardening rate decreases linealy with stress and can be de- 
scribed by a Vore equation. The data are represented by constitutive 
equations which were derived to describe the deformation of f.c.c. 
metals. The results are inconsistent with the Bailey—Orowan ap- 
proach to simultaneous strain hardening and recovery. The equa- 
tions are used to predict power-law creep behavior, which correlates 
very well with results obtained from steady-state tensile creep stud- 
ies. A temperature-dependent stress exponent is measured. Finally, 
the activation parameters measured in this study are compared to 
those determined from creep, and the parameters in the constitutive 
equations for MgO are compared with those measured in f.c.c. 
metals. 


34189 Creep transients in Zircaloy cladding. Murty, K.L.; Yoon, 
K.K. (Babcock and Wilcox Co., Lynchburg, VA). Scr. Metall.; 13: 
No. 4, 299-300(Apr 1979). 

Hoop creep of closed-end internally pressurized tubing is 
examined. Creep tests results are reported for cold worked stress 
thr Zircaloy-4 cladding at a constant temperature of 750°F. 


34190 Non-equilibrium models for diffusive cavitation of grain 
interfaces. Chuang, T.J. (Westinghouse Electric Corp., Pittsburgh, 
PA); Kagawa, K.I.; Rice, J.R.; Sills, L.B. Acta Metall.; 27: No. 3, 
265-284(Mar 1979). 

Existing models for the diffusive growth of voids on grain 
interfaces, at elevated temperature, are for the most part based on 
quasi-equilibrium assumption. Surface diffusion is assumed to be 
sufficiently rapid that the cavity has a rounded, equilibrium shape, 
and cavity growth is assumed to be rate-limited only by grain 
boundary diffusion. Creep rupture cavities sometimes have narrow, 
crack-like shapes and it is appropriate to investigate non-equilibrium 
models for diffusive rupture by comparing the quasi-equilibrium 
model to another limiting case based on a narrow, crack-like cavity 

. Criteria for choosing between the models are given on the 
basis of representative relaxation times for the surface diffusion 
process, and also by examining the properties of a self-similar solu- 
tion for cavity shape. By a suitable choice of parameters which 
measure the growth rate, this solution can be made to give results 
corresponding to either limiting case, and aids the interpolation 
between them. The results that if s is the ratio of the applied stress to 
that which just equilibrates cavities against sintering, then for circu- 
lar cavities on a grain boundary with diameter equal to a quarter of 
their average center-to-center spacing, the quasi-equilibrium mode 
applies when s < 1 + 6A and the crack-like mode when s > 2 + 
9A. Here A is the ratio of surface to grain boundary diffusivity. The 
stress dependence of the growth rate and rupture lifetime is estab- 
lished in each case, and he results are discussed in relation to the 
interpretation of experimental data. 


34191 Development of strain-rate gradients. Kocks, U.F. (Ar- 
gonne National Lab., IL); Jonas, J.J.; Mecking, H. Acta Metall.; 27: 
No. 3, 419-432(Mar 1979). 

The development of nonuniformities in tensile deformation 
and its dependence on material parameters and external conditions 
were reanalyzed. It is found that the major influence of strain rate on 
neck growth is usually through its effect on the rate of strain 
hardening, rather than on the flow stress itself. In addition, the 
curvature of the stress-strain curve plays an important role+ its 
usual sign is responsible for the unavoidability of eventual unbound- 
ed neck growth. The new analysis uses the state-parameter formula- 
tion of constitutive laws, avoiding the integrated strain as a variable. 
The result is a second-order differential equation describing the 
development, at each cross section, of the relative gradients of cross- 
sectional area and of strain rate. Numerical solutions are presented 
for small strains, analytical ones for slow neck growth. The applica- 
tion of a strain-rate criterion for catastrophic growth leads to a 
quantitative formula for the maximum tensile ductility, which is in 
agreement with observations, and provides guidelines for material 
development. 
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34192 Effect of carbon content and thermal treatment on the 
SCC behavior of Inconel Alloy 600 steam generator tubing. Abe, 
G.P. (Westinghouse Research and Development Center, Pittsburgh, 
PA). Corrosion; 35: No. 3, 129-136(Mar 1979). 
An attempt was made to improve the SCC performance of 
Inconel Alloy 600 steam generator tubing by wees the grain 
boundary microstructure. Changes in the grain boundary micros- 
tructure were initiated either by a thermal treatment in the carbide 
recipitation range or a high temperature purification anneal in dry 
noe se SCC performance was evaluated in 10% sodium hydrox- 
ide and lead doped water environments. Purified material had similar 
SCC resistance to the conventional mill ac nnealed tubing, whereas 
the thermally treated tubing had significantly better SCC resistance 
in the caustic solution. Also, in the lead doped water environment, 
failure was predominantly intergranular in mill annealed and purified 
tubing and transgranular in thermally treated material. Since carbon 
was the principal element removed by the purification anneal, the 
purified tubing provided suitable material for assessing the effect of 
carbon content on stress corrosion performance on response to 
thermal treatment. 


34193 Model for creep based on the climb of dislocations at grain 
boundaries, Spingarn, J.R.; Nix, W.D. (Stanford Univ., CA). Acta 
Metall.; 27: No. 2, 171-177(Feb 1979). 

A model for creep based on the climb of dislocations at grain 
boundaries is presented. It is shown that when a sliding interface or 
slip band intersects a grain boundary, a traction distribution is 
established on the boundary. The diffusional flow induced by these 
tractions results in a steady state creep process. This slip band model 
predicts an activation energy corresponding to grain boundary self 
diffusion, with a stress exponent and a grain size dependence which 
increase and decrease, respectively, as the applied stress increases. 
The theoretically determined creep rates are in good agreement with 
the data for metals and alloys which deform by grain boundary 
sliding and exhibit superplastic flow properties. er models for 
creep controlled by grain boundary diffusion are briefly reviewed 
and compared with the present model. It is concluded that superplas- 
tic deformation involves both purely diffusional flow and dislocation 
motion. 


34194 Interfacial microstructure and low stress, high temperature 
creep of an austenitic stainless steel. Nilsson, J.0.; Howell, P.R.; 
Dunlop, G.L. (Chalmers Univ. of Tech., Goeteborg, Sweden). Acta 
Metall.; 27: No. 2, 179-186(Feb 1979). 

Tensile creep properties of 20 Cr, 30 Ni, Ti stabilized austeni- 
tic steel at 800°C were investigated in relation to its intergranular 
microstructure. Observations were made of matrix, interfacial dislo- 
cation structures, and grain boundary precipitation and migration. 


34195 Microstructural changes and variations in creep ductilityof 
3 casts of type 316 stainless steel. Lai, J.K. (Central Electricity 
Research Labs., Surrey, England); Wickens, A. Acta Metall.; 27: No. 
2, 217-230(Feb 1979). 

Specimens from three casts of Type 316 steel creep tested at 
temperatures between 550 and 675°C and with failure times varying 
from a few hundred hours to about nine years were examined 
metallographically. Long term (up to 80,000 hr) aging data are 
reported in the form of TTP diagrams and an attempt is made to 
relate the observed microstructures with creep rupture properties. 


34196 Investigation of weldability of heat resisting low-carbon 
type-15cr5mo steels. Bakiev, A.V.; Khalimov, A.G.; Zainullin, P.S. 
(Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 4, 
81-84(1978). (In Russian). 

Results of an investigation of mechanical properties and struc- 
tural state of some zones of welded joints of steel 15Cr5Mo, made 
with austenitic electrodes according to different welding variants are 

resented. Forced rapid cooling in the course of welding of such 
joints reduces the width of solid zones of the thermal effect, im- 
proves the structure and mechanical properties of the austenic weld 
metal and of the weld zones of the main metal 


34197 Effect of form of “traveling” impulse on the state of stress 
and strain of hollow thick-walled cylinders. Dubinin, V.V.; Shurygin, 
V.M. (Moscow Higher Tech Sch im. N.E. Bauman, USSR). Jzv. 
Vyssh. Uchebn. Zaved., Mashinostr.; No. 5, 38-46(1978). (In Russian). 

Solutions and calculations are presented for the states of stress 
and strain of a hollow thick-walled cylinder under the effect of any 
annular pressure impulse, “traveling” at a constant velocity and 
having a sinusoidal, cosinusoidal, and exponential profiles. A com- 
parative analysis of the calculation results is presented. Application 
to strength calculations of ballastic installation chambers and to 
casings of water intake and oil wells is indicated. 


34198 Correlation of low-cycle and high-cycle fatigue data for 


solution-annealed Incoloy 800. Soo, P.; Chow, J.G.Y. (Brookhaven 
National Lab., Upton, NY). pp 169-174 of Alloy 800. Betterbridge, 
W. (ed.). Brussels, Belgium; North-Holland Publishing Co. (1978). 
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High-cycle data were generated on the Materials Test System 
(MTS) closed-loop electrohydraulic fatigue machines operating in 
the push-pull sinusoidal-load wave form mode at a frequency of 40 
Hz. Load-controlled high-cycle fatigue test data for r Incoloy 800 
may be correlated successfully with strain-controlled low-cycle re- 
sults provided stress-to-strain conversions and strain-to-stress con- 
versions are made with the aid of cyclic stress-strain curves. The 
differences in the initial stress-strain response for load- and strain- 
control procedures do not appear to significantly influence the low- 
and high-cycle data. (FS) 


34199 Mechanisms of hydrogen induced delayed goes & Br 
dride forming materials, Dutton, R.; Nuttall, K.; Puls, M.P.; 

L.A. (Atomic Energy of Canada Ltd., Pinawa, Manitoba). eral 
Trans., A; 8: 1553-1562(Oct 1977). 

Mechanisms which have been formulated to describe delayed 
hydrogen cracking in hydride-forming metals are reviewed and 
discussed. Particular emphasis is placed on the commercial alloy 
Zr—2.5% Nb (Cb) which is extensively used in nuclear reactor core 
components. A quantitative model for hydrogen cracking in this 
material is presented and compared with available experimental data. 
The kinetics of crack propagation are controlled by the growth of 
hydrides at the stressed crack tip by the diffusive ingress of hydro- 
gen into this region. The driving force for the diffusion flux is 
provided by the local stress gradient which interacts with both 
hydrogen atoms in solution and hydrogen atoms being dissolved and 
reprecipitated at the crack tip. The model is developed using con- 
cepts of elastoplastic fracture mechanics. Stage I crack growth is 
controlled by hydrides growing in the elastic stress gradient, while 
Stage II is controlled by hydride growth in the plastic zone at the 
crack tip. Recent experimental observations are presented which 
indicate that the process occurs in an intermittent fashion; hydride 
clusters accumulate at the crack tip followed by unstable crack 
advance and subsequent crack arrest in repeated cycles. 


34200 Relationship between hardness and flow stress of ordered 
Zr3Al polycrystals, Schulson, E.M.; Roy, J.A. (Chalk River Nuclear 
Labs, Ontario, Canada). Metall. Trans., A; 8A: 377-378(Feb 1977). 

A relationship between hardness and flow stress for the 
ordered Liz phase ZrsAl, a possible structural material for use in 
nuclear power reactors, is described. The test material was Zr-8.9 wt 
pet Al prepared from crystal-bar zirconium and aluminum of 99.999 
pct purity by nonconsumable arc -melting. Buttons were sealed in 
Zircaloy-2 fuel sheathing and then hot-rolled at 1325°K to 5 mm 
strip. To effect both the peritectoid transformation to form ZrsAl, 
described previously, and grain growth, to be described separately, 
the rolled strip was annealed at a reduced pressure of < 2.6 x 10™* 
Pa at temperatures between 1075 and 1260°K for times from 2 to 
1000 h. In this condition, the matrix was ZrsAl which contained < 1 
pet residual a-Zr and Zr2Al. 


34201 Complex inoculation of steels for production of casing 
castings for equipment to seal aperture openings. Kuliev, A.G.; Vo- 
loshchenko, M.V.; Mamedov, S.R.; Aliev, Sh.M. Chem. Pet. Eng. 
(USSR) (Engl. Transl.); 13: No. 9-10, 819-822(1977). 

To increase the reliability and life of casing parts for equip- 
ment that seals the openings of petroleum and gas apertures, the 
metal for their castings must have high yield strength, ductility and, 
especially, impact strength. This article describes how a complex 
inoculant containing calcium, magnesium, rare earth metals, alumi- 
num, boron and some other components was added to the composi- 
tion of 30 KhNML and 20 KhGSL steels to increase their impact 
strength and ductility. Tests show that the casing castings made from 
these inoculated steels offer better properties and improved quality. 
3 refs. 


34202 Influence of iodine vapour on creep po aed cg ped 
20% chromium—25% nickel niobium-stabilized stainless 


R.C.; Jones, R.B. J. Nucl. Mater.; 59: No. 3, 780-292(Mar 1976). 

Interactions between volatile fission products, such as I, and 
fuel cladding have been observed in a number of reactor systems. To 
determine the effect of I on the mechanical properties of the 
20%Cr—25%Ni Nb-stabilized steel used as fuel cladding in U.K. 
advanced gas-cooled reactors, stress rupture tests have been per- 
formed in environments of I vapor, air and vacuum under initial 
stresses of 47 to 130 MN/m? at 750°C. I vapor promoted surface- 
nucleated, intergranular cracking which significantly reduced the 
specimen rupture life and strain at fracture compared with tests in air 
or vacuum. Increasing the I v.p. from 0.04 to 56 mbar resulted in 
further embrittlement. Examination of the surface regions of a speci- 
men after long-term exposure to I vapor revealed a porous duplex 
surface scale and significant depletion of Cr from the metal associat- 
ed with sub-surface void formation. Embrittlement mechanisms and 
some possible implications for fuel clad behavior are discussed. 23 
references. 
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REFER ALSO TO CITATION(S) 33284, 34147, 34166, 34169, 
34179, 34333 


34203 (AD-A—057243) Heat ae propagation characteristics 
in n-type InAs. Technical report. Hunt, B.D.; Trivisonno, J.; a 
T.T.; Blyth, L.A.; Walz, C.E. (John Carroll Univ., Cleveland, (@) 
t. of Physics). bg Jul 1978. Contract NO0014-75-C-0247. 
A04/MF 
Hest: ulse lel have been performed between 1.6 
K and 4.2 ra on degenerate n-type InAs single crystals of various 
concentrations. In this temperature range the propagation of phon- 
ons is ballistic. Constantan thin films were used as heaters and 
measurements were made for power inputs between 0.04 watts/sq 
mm and 50 watts/sq mm. po ag apes granular aluminum thin 
films or gold seeded tin thin films were used as bolometers for 
detection of the heat pulses. The results are compared with the 
earlier results in InSb. 


34204 (AD-A—058735) Low temperature magnetizetion and 

of single crystal TMFe.. Abbundi, R.; Clark, A.E. 
(Naval Surface Weapons Center, Silver Spring, MD (USA)). 17 Jul 
1978. 12p. NTIS PC A02/MF AO1. 

The magnetization and magnetostriction of single-crystal 
TmFe. were measured as a function of temperature from 4K to 
300K. TmFez, because of its highly anisotropic 4f charge distribu- 
tion, displays a huge magnetocrystalline anisotropy and magnetos- 
triction at cryogenic temperatures. The anisotropy spans the range 
from -530000 erg/cc at room temperature to the extrapolated value 
of 15 x 10° erg/cc at 0 K. The saturated magnetic moment was found 
to be 74 emu/g, which is substantially larger than previous polycrys- 
talline results. The temperature dependence of the magnetostriction 
closely follows single-ion magnetoelastic theory. 


34205 oe 781167—2) Laser annealing of ion implanted sili- 
con. White, C.W.; Narayan, J.; Young, R.T. (Oak Ridge National 
Lab., TN (USA)). Nov 1978. Contract W-7405-ENG-2 . 17p. Dep. 
NTIS, PC A02/MF AOl1. 

From AIP conference on laser-solid interactions and laser 
processing; Boston, MA, USA (28 Nov 1978). 

The physical and electrical properties of ion implanted silicon 
annealed with high powered ruby laser radiation are summarized. 
Results show that pulsed laser annealing can lead to a complete 
removal of extended defects in the implanted region accompanied by 

a of dopants into lattice sites even when their concentra- 
exceeds the solid solubility limit. 


34206 | acne 781167—4) Infrared and Raman spectra of boron 
implanted, laser annealed silicon. Engstrom, H.; Bates, J.B.; Young, 
R.T.; Noonan, J.R.; White, C.W. (Oak Ridge National Lab., TR 
(USA)). Nov 1978. ‘Contract W-7405-ENG-26. 6p. Dep. NTIS, PC 
A02/MF AO1. 

From AIP conference on laser-solid interactions and laser 
processing; Boston, MA, USA (28 Nov 1978). 

Raman and infrared absorption spectra have been obtained 
for boron implanted, pulse laser annealed silicon. Measurement of 
the shift in the silicon optic mode due to a Fano interaction have 
yielded a value of the utilization coefficient of 0.89 +- 0.09 for a 
sample implanted with 10’* ions/cm? Low energy infrared absorp- 
tion is attributed mainly to interband transitions although other 
processes seem to be taking place as well. 


34207 (RLO—2225-T12-27) Moessbauer studies at high pres- 

sure. Final Ingalls, R.L. (Washington Univ., Seattle (USA). 
24 Mar 1978. Contract EY-76-S-06-2225-012. 10p. Dep. NTIS, PC 
A02/MF AOl1. 

Studies aimed at investigating the properties of materials 
containing *’Fe while subject to variable temperature and pressure 
are summarized. Emphasis was on the pressure variation of the 
magnetic ordering transition. In the insulator, FeF:, it is found that 
the Neel temperature increases with pressure in i agreement 
with calculations based upon Anderson's theory of superexchange. 
In antiferromagnetic y Fe and stainless steel 310, the critical tem- 

tures decrease with pressure. In Invar systems, both ferromag- 
netic and antiferromagnetic phases were found to be quite sensitive 
to pressure. Yet in pure € Fe Sealy stable above 11 GPa) no magnetic 
phase is found. 


34208 Polarization curve-fitting by computer modelling. Dever- 
eux, O.F. (Univ. of Connecticut, Storrs). Cmaaen 35: No. 3, 125- 
129(Mar 1979). 

A procedure is described for fitting empirical parameters 
pertaining to activation, concentration, and resistance polarization to 
experimental Cane curves. Simple superposition of the cur- 
rents carried by different electrode reactions is assumed. The tech- 
nique involves an interactive computer graphics procedure in which 
successive guesses as to the values of empirical constants are evaluat- 
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ed by display of empirical and calculated curves on a graphics 
terminal. A detailed example is given in which eleven constants are 
fit to an electrode process involving one anodic and two cathodic 
reactions. 

34209 Range profiles of 300- and 475-eV ‘He* ions and the 
diffusivity of ‘He in tungsten. Wa; <— A.; Seidman, D.N. (Depart- 
ment of Materials Science and eering, Cornell University, 
oy New York 14853). Phys. ba tt.; 42: No. 8, 515-518(19 Feb 
1979). 

Range profiles for 300- and 475-eV *He* ions implanted in 
situ in tungsten at 60, 61, 80, 90 K were measured, directly and 
absolutely, employing an atom-probe field-ion microscope. A mean 
range (x-bar) of 40 +- 4 A and a parent standard deviation (o) of 20 
to 36 A was obtained for 300-eV ‘He*; values of x-bar and o of 56 
+- 6A and 37 to 42 A, respectively, were determined for 475-eV 
*He*. The existence of an isolated and immobile interstitial *He 
atom was established and an enthalpy change of migration of 0.24 
and 0.32 eV was determined. 


34210 Superconductivity in a new high-pressure phase of scan- 
dium. Wittig, J.; Probst, C.; Schmidt, F.A.; Gschneidner, K.A. Jr. 
(Institut fuer Festkoerperforschung, Kernforschungsanlage Juelich, 
D-5170 Juelich, Germany). Phys. Rev. Lett; 42: No. 7, 469-472(12 
Feb 1979). 

A phase transformation is observed in scandium metal at a 
pressure of approximately 170 kbar as seen from a rise of the 
electrical resistance by a factor of 4. The high-pressure phase (Sc II) 
is a superconductor. T/sub c/ is found to increase with pressure 
from = 50 mK at 186 kbar to = 0.35 K at 210 kbar. Experimentally, 
sintered diamond anvils have been used in a six-lead Bridgman setup 
with internal manometer. 


34211 Anisotropic many-body effects in the quasiparticle velocity 
of Nb. Crabtree, G.W.; Dye, D.H.; Karim, D.P.; Koelling, D.D.; 
Ketterson, J.B. (Argonne National Laboratory, ‘Argonne, Illinois 
60439). Phys. Rev. Lett.; 42: No. 6, 390-393(5 Feb 1979). 

Fermi radii and velocities are determined by deconvoluting 
de Haas-van Alphen data. Comparison of these data with accurate 
augmented-plane-wave band-structure results establishes the reliabil- 
ity of the augmented-plane-wave calculations and allows a determi- 
nation of the anisotropic many-body enhancement factor A(k). The 
Fermi-surface average <A> of 1.33 suggests a large electron- 
electron contribution. Our anisotropic A(k) porvides a detailed test 
and guide for model calculations of many-body enhancement. 


34212 Chemically induced charge redistribution at Al-GaAs inter- 
faces. Brillson, L.J.; ‘saan, R.Z.; Bauer, R.S.; McMenamin, J. 
(Xerox Webster Research Center, Webster, New York 14580). Phys. 
Rev. Lett.; 42: No. 6, 397-401(5 Feb 1979). 

We show that the exchange reaction between Al and GaAs at 
the microscopic interface produces a charge redistribution in two 
stages which determines Schottky-barrier formation. 


34213 Nuclear resonance of ytterbium local moments in gold. 
Follstaedt, D.; Narath, A. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). Phys. Rev., Sect. B. Condens. Matter; 19: No. 3, 1374- 
1390(1 Feb 1979). 

We have observed the *Yb nuclear resonance in dilute 
AuYb alloys using a phase-coherent spin-echo spectrometer in the 
frequency range 450—530 MHz, with external fields of 67—119 kOe 
and temperatures of 1—2 K. At these field strengths and tempera- 
tures, the electronic moment is strongly polarized and the local- 
moment relaxation regime w/sub e/T/sup e/2 >> 1 applies. The 
resonance has been studied in both powders and single crystals. The 
field dependence of the resonance frequencies can be fit with a 
crystal- field splitting A (T's - 7) = 83.7( +- 2.5) K and a hyperfine 
constant A/h = -241.5( +- 1.0) MHz. These values agree well with 
those obtained in electron spin resonance, Moessbauer, and magnet- 
ic-susceptibility experiments. The transverse nuclear relaxation time 
varies a Tz proportional T~! and T2 proportional H*o. The measured 
rates agree with predictions for the 1/2 bold-arrow-left-right -1/2 
nuclear transition based on a model involving local-moment fluctu- 
ations within the IT’; ground-state doublet using a conduction-elec- 
tron exchange constant <J*>rho? = 0.018 derived from thw 
reported thermal broadening of the ytterbium ESR. The absence of 
significant contributions to the observed high-field relaxation rates 
from I;Is fluctuations provides strong evidence that the local- 
moment—conduction-electron interaction is AuYb is principally of 
an anisotropic form. 


34214 Hydrostatic-pressure studies of the electrical resistivity in 

the concentrated-spin-glass system Cu;;Mms. Passini Yuhas, M.; 

Lazarus, D. (Department of Physics and Materials Research Labora- 
tory, University of Illinois at Urbana-Champaign, Urbana, Illinois 

a Reyv., Sect. B. Condens. Matter; 19: No. 3, 1639-1643(1 
el 
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The pressure dependence of the anomalous magnetic compo- 
nent of the electrical resistivity rho/sub magnetic/ of CuzsMnes has 
been measured for hydrostatic pressures up to 4 kbar over a tempera- 
ture range of 200—400 K. The short-range atomic order of the spin- 
glass samples was varied metallurgically (cold worked, quenched, 
annealed) in a manner that presumably creates and changes the 
average size of the magnetic clusters. The results are discussed in the 
context of the magnetic-cluster model for concentrated spin-glass 
systems, and are found to be inconsistent with a cluster model. 


34215 Computer simulation of the carbon activity in austenite. 
Murch, G.E.; Thorn, R.J. (Argonne National Lab., IL). Acta Metall; 
27: No. 2, 201-204(Feb 1979). 

Carbon activity in austenite is described in terms of an Ising- 
like f.c.c. lattice gas model in which carbon interstitials repel only at 
the distance of nearest neighbors. A Monte Carlo simulation method 
in the petit canonical ensemble is employed to calculate directly the 
carbon activity as a function of composition and temperature. The 
computed activities are in satisfactory agreement with the experi- 
mental data, similarly for the decompostion of the activity to the 
partial molar enthalpy and entropy. 


34216 Magnetic excitations in uranium antimonide. Lander, 
G.H.; Stirling, W.G.; Vogt, O. (Centre d’Etudes Nucleaires, 38041 
Grenoble, France). Phys. Rev. Lett.; 42: No. 4, 260-263(22 Jan 1979). 

We report the first observation by neutron inelastic scattering 
of a collective elementary excitation in a metallic actinide com- 
pound. The excitation is longitudinally polarized with respect to the 
direction of the magnetic moment, has a dispersion of 6.7 THzA, and 
has a most unusual temperature dependence. Present models for the 
electronic structure of this and similar materials are inadequate to 
account for the dynamical behavior we have observed. 


34217 Discovery of the immobility of electron-hole drops in Ge at 
low excitation. Westervelt, R.M.; Culbertson, J.C.; Black, B.S. (Ma- 
terials and Molecular Research Division, Lawrence Berkeley Labo- 
ratory, Berkeley, California). Phys. Rev. Lett.; 42: No. 4, 267-270(22 
Jan 1979). 

Using a new experimental technique based on the hysteresis 
effect, the spatial distribution of a localized packet of electron-hole 
drops in a spatially uniform free-exciton gas near threshold is meas- 
ured for times ~ 10* sec. No significant motion is found, determin- 
ing an upper limit D < or =~ 10~® cm? sec™! to the drop diffusion 
constant. These results require that drops bind to crystal defects; for 
electrical impurities we estimate the binding energy B > or = 5 
meV. 


34218 Thermoelectric effects in p-type Cd/sub x/Hg/sub 1-x/ 
solid solutions. Bovina, L.A.; Ponomarenko, V.P.; Stafeev, V.I. Sov. 
Phys. - Semicond. (Engl. Transl.); 12: No. 11, 1313-1316(Nov 1978). 

An investigation was made of the thermoelectric effects in 
narrow-gap bulk p-type Cd/sub x/Hg/sub 1-x/ Te single crystals 
with 0.1<x<0.3 in the temperature range 4.2< or =T< or 
=300°K. Anomalies in the temperature dependences of the thermo- 
electric power were observed: there was a low-temperature inver- 
sion of the sign of a in the range 4.2<T<20°K or an increase in 
vertical-baravertical-bar in the same temperature range. The ob- 
served anomalies were explained using a model of an impurity 
acceptor band overlapping the conduction band. A criterion was 
obtained for the determination of the sign of a for materials with an 
impurity acceptor band. 


34219 Magnetic properties of dysprosium—yttrium alloys. Niki- 
tin, S.A.; Nakvi, S.M. (M. V. Lomonosov State University, 
Moscow). Sov. Phys. - Solid State (Engl. Transl.); 20: No. 10, 1714- 
1717(Oct 1978). 

An investigation was made of the magnetic properties and 
hysteresis of dysprosium—yttrium alloy single crystals. The para- 
magnetic—antiferromagnetic transition temperature varied propor- 
tionally to the concentration of dysprosium taken to the power of 
two-thirds. An anomalous sequence of magnetic transitions in a field 
was observed for the 69 at.% Dy—31 at.% Y alloy, which also 
exhibited “double” hysteresis loops at the antiferromagnetic—ferro- 
magnetic phase transition. 


34220 Influence of nondiagonal disorder on the superconducting 
transition temperature of alloys. Dubovskii, O.A. Sov. Phys. - Solid 
State (Engl. Transl.); 20: No. 10, 1798-1799(Oct 1978). 

The composition dependence of the superconducting transi- 
tion temperature of alloys is calculated using the Green function 
method. The results are compared with the experimental data for the 
isoelectronic V—Ta alloy system and a good agreement is observed. 


34221 Energy band structure and atomic radius of Ga—La alloys. 
Beznosov, A.B.; Gorbach, V.N.; Ivakhnenko, S.A. (Physicotechni- 
cal Institute of Low Temperatures, Academy of Sciences of the 
Ukrainian SSR, Khar’kov). Sov. Phys. - Solid State (Engl. Transl.); 20: 
No. 10, 1815-1816(Oct 1978). 
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It is shown theoretically that when La is dissolved in Gd, the 
changes in the distribution of charge near the lanthanum atoms 
should alter the screened electron—electron and electron—ion inter- 
actions at the matrix atoms. This deforms somewhat the initial 
energy band structure and changes the atomic radius of the alloy, 
giving rise to an anomalous composition dependence of this radius. 


34222 Proximity effects at low temperatures. Lozovik, Y.E.; 
Nishanov, V.N. (Instituthe of Spectroscopy, Academy of Sciences 
of the USSR, Akademgorodok, Podolsk District, Moscow Prov- 
ince). Sov. Phys. - Solid State (Engl. Transl); 20: No. 10, 1821- 
1822(Oct 1978). 

Proximity effects are considered theoretically for a doped 
exciton insulator well below the metal—insulator transition and for a 
superconductor with magnetic impurities well below the critical 
temperature. Additionally, the proximity effects in quasione-dimen- 
sional systems are analyzed. 


34223 Radio-frequency size effect in the of electrons 
by the boundary of a diffuse layer of impurities. Gudenko, S.V.; 
Krylov, I.P. (Insitute of Physics Problems, USSR Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 4, 224-227(20 
Aug 1978). 

A new type of radio-frequency size effect was observed 
experimentally, due to “cutoff” of the trajectories of the effective 
electrons on the boundary of a layer of impurity atoms that have 
diffused into the interior of a metallic single crystal. The coefficient 
of diffusion of lead in single-crystal indium was measured on the 
basis of this effect. 


34224 Hydrogen absorption in YNi,Mn, an alloy with the cubic 
UNis structure. Mendelsohn, M.H.; Gruen, D.M. (Argonne National 
Lab., IL). J. Chem. Soc., D; 581-582(1978). 

For the first time, reversible hydrogen absorption and deso 
tion has been observed in an alloy, YNisMn, with the cubic 
structure, rather than in the well known AB; alloys having the 
hexagonal CaCus structure which are of importance Mor hydrogen 
storage application. 


34225 Absorption of hydrogen by binary vanadium—chromium 
alloys. Lynch, J.F.; Reilly, J.J.; Millot, F. (Brookhaven National 
Lab., Upton, NY). J. Phys. Chem. Solids; 39: 883-890(1978). 

The thermodynamic eters of the solution of hydrogen 
in binary vanadium—chromium alloys (to 20 at. % Cr) have been 
determined. The partial molar enthalpy at infinite dilution increases 
with increasing Cr content (values range from -7615 cal/H in pure 
vanadium to -5891 cal/H in V/19.96 at % Cr). The partial molar 
entropy of solution is unaffected by the presence of Cr. It is 
suggested that this behavior indicates that Cr atoms do not block 
potentially available interstitial sites for occupation by hy 
The apparent H—H interaction is diminished by the presence of Cr. 
The stability of the dihydride is decreased by Cr additions, to the 
point that V/19.96 at. % Cr does not form a dihydride (-78°C, 68 
atm). X-ray data indicate that the structural characteristics of the 
alloy hydrides are similar to those observed in vanadium/hydrogen. 


34226 Simultaneous occurrence of Jose; effects and series 
resistance in Nb/UeFe point contacts. Pals, J.A.; Grant, L.H.J. Public 
Health Lab.; 56: No. 6, 487-488(3 May 1976). 

Measurements are reported on point contacts between Nb and 
UsFe which show the ac Josephson effect, although they remain 
resistive down to zero current value. An equivalent circuit explain- 
ing these effects is given. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 32009, 32030, 32043, 32945, 
33341, 33369, 34253, 34460 


34227 (ANL—79-2) Materials technology for coal-conversion 
processes. Fifteenth quarterly report, July—September 1978. me 
son, W.A. (Argonne National Lab., IL (USA)). 1978. Contrac 
31-109-ENG-38. 71p. Dep. NTIS, PC A04/MF AOI. 

In the evaluation of ceramic refractories for slagging gasifiers 
the fused-cast chrome-spinel refractory (number 22) exhibited excel- 
lent corrosion resistance at ~ 1550°C, even without water cooli 
The fused-cast chrome-alumina (number 38) also performed 
whereas the silicon carbide and alumina-silica refractories exhibited 
substantial corrosion. Field work on ultrasonic erosion-detection 
systems has continued with data acquisition during a plant run at Bi- 
Gas. Uniaxial tensile data were generated for Incoloy 800, Type 310 
stainless steel, Inconel 671, and U. S. Steel Alloy 18-18-2 after a 3.6- 
Ms exposure to multicompon nent gas mixtures that simulate a coal- 
gasification environment. The effects of NaCl and CaClk additions 
on the corrosion behavior of materials in a fluidized-bed environ- 
ment have been evaluated. The corrosive attack consisted primarily 
of oxidation with some degree of sulfidation at temperatures between 
723 and 1123 K. Iron-base alloys, e.g., Types . 316 and 310 
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stainless steel, exhibited greater corrosion resistance than materials 
with high nickel content, e.g. RA333 and Inconel 600 and 601. The 
addition of slag to the fluidized bed increased the corrosive attack on 
all materials. Block valves from the Liquid Phase Methanation 
(LPM) plant at HYGAS and the microstructure of piping from the 
HYGAS pilot plant were examined to determine whether a fire that 
had occurred at the LPM plant had adversely affected the structural 
components of the plant. 


34228 (CONF-790313—3) Effects of nitrogen and nitrogen get- 
ters in lithium on the corrosion of type 316 stainless steel. Tortorelli, 
P.F.; DeVan, J.H.; Selle, J.E. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/ 
MF AOl1 


From NACE/Corrosion 1979 meeting; Atlanta, GA, USA 
(12 Mar 1979). 

This paper presents preliminary results on the corrosion of 
type 316 stainless steel in nitrogen-contaminated lithium. Nitrogen is 
a principal interstitial impurity in lithium and has a significant 
detrimental effect on compatibility, while O, H, and C in lithium do 
not enhance corrosion of type 316 stainless steel. Because of this, 
there is a need to understand the corrosion mechanisms and kinetics 
associated with nitrogen-induced attack in lithium. Results from 
experiments with getters in nitrogen-contaminated lithium are also 
reported. 


34229 (NTIS/PS—78/1073) Air pollution effects on materials 
(citations from the NTIS data base). Report 1964—August 1978. 
Reed, W.E. (National Technical Information Service, Springfield, 
VA (USA)). Oct 1978. 129p. 

The bibliography contains selected research reports on corro- 
sion and damage by air pollution and includes studies on the effects 
upon steel, textiles, and building materials. Many studies cover a 
specific pollutant and its corrosive or damaging properties. (This 
updated bibliography contains 124 abstracts, 9 of which are new 
entries to the previous edition.) 


34230 (NTIS/PS—78/1074) Air pollution effects on materials 
(citations from the American Petroleum Institute data base). Report 
for 1971—April 1978. Reed, W.E. (National Technical Information 
Service, Springfield, VA (USA)). Oct 1978. 73p. 

The bibliography contains selected research reports from 
worldwide literature on corrosion and damage by air pollution and 
includes studies on the effects upon steel, textiles, and building 
materials. Many studies cover a specific pollutant and its corrosive 
or damaging properties. (Contains 69 abstracts.) 


34231 Solubility of hydrogen and deuterium in body-centered- 
cubic uranium alloys. Powell, G.L. (Oak Ridge Y-12 Plant, TN). J. 
Phys. Chem.; 83: No. 5, 605-613(8 Mar 1979). 

The equilibrium constants for the reaction of several body- 
centered-cubic uranium-molybdenum alloys, uranium-niobium 
alloys, and a uranium-niobium-zirconium alloy with both hydrogen 
gas and deuterium gas have been determined with a precision of 1% 
at infinite dilution as a function of temperature. The free-energy 
function for hydrogen in these alloys been determined and 
expressed in terms of the bound-proton model. Analytical expres- 
sions for the temperature dependence of the standard enthalpy and 
standard entropy of solution of hydrogen in these alloys are present- 
ed. Correlations are drawn between the alloy composition and the 
parameters of the bound-proton model. The best value for the 
number of hydrogen sites per metal atom in these alloys was found 
to be three. The zero-point enthalpy of formation of hydrogen in 
these alloys was very nearly a linear function of alloy composition, 
and the Einstein temperatures of the bound-proton (1680 +- 80 K) 
was not a function of alloy composition. 12 figures, 3 tables. 


34232 Pitting corrosion and scaling of carbon steels in geother- 
mal brine. Goldberg, A.; Owen, L.B. (Univ. of California, Liver- 
more). Corrosion; 35: No. 3, 114-124(Mar 1979). 

To obtain an understanding of pitting corrosion in geothermal 
brines, an evaluation was made of failures in a surface pipeline and 
wellhead casing ex to hypersaline brine in the Salton Sea 
Geothermal Field. Uniform corrosion, pitting corrosion, and various 
forms of highly localized, selective attacks were observed. The 
corrosion product (Fes30,) was covered with a transition zone of 
corrosion product mixed with scale that graded into a scale-rich 

it. The scales, deposited from brine, consisted of heavy metal 

les dispersed in an Fe-rich, amorphous silicate matrix. The 
possible roles of the outer scale deposit, the intermediate transition 
zone, and the inner corrosion product on either abetting or deterring 
corrosion are discussed. It is proposed that cracks, resulting from 
thermal stresses induced during periods of intermittent operation, 
form in the scale, permitting the infusion of oxygen during shutdown 
intervals. This contributes to localized accelerated pitting, resulting 
in perforation of the pipe and casing walls. The importance of 
environmental (pH, E/sub H/, composition, heterogeneity) and ma- 
terial (composition, casting, thermomechanical history, microstruc- 
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ture, surface condition) variables that influence the formation of 
different pit morphologies is discussed and compared with related 
observations cited in the literature. 


34233 Protection against deposits and corrosion in water systems. 
Lehmkuhl, J. Glueckauf; 114: No. 21, 951-954(Nov 1978). (In 
German). 

Industry generally, including mining and coal preparation, are 
in the habit of using large amounts of untreated service water. The 
service water can be softened or treated with hardness stabilisers in 
order to prevent deposit formation and corrosion. As often as not, 
deposits of dirt and attack by microorganisma also have to be 
eliminated. The article puts forward some suggestions for practical 
assistance in protecting water systems against the dangers of deposits 
and corrosion. 


34234 Stress corrosion cracking of steam generator tube materi- 
als in sodium hydroxide solutions. Pathania, R.S. (Chalk River Nucle- 
ar Labs., Ontario, Canada); Chitty, J.A. Corrosion; 34: No. 11, 369- 
378(Nov 1978). 

Stress corrosion cracking (SCC) tests were carried out on 
specimens of Monel 400, Inconel 600, and Sanicro 30 steam gener- 
ator tubing in solutions containing 10 to 500 g NaOH/kg H2O at 
300°C for times up to 600 days. Applied stress and sodium hyroxide 
concentration had a significant effect on the (SCC) resistance of the 
three materials. 


34235 Some characteristics of friction and wear of metallic pairs 
of different chemical compositions in highly mineralized drilling muds. 
Pichugin, V.F.; Petrosyants, E.A. (Moscow Inst of Petrochem and 
Gas Ind, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 5, 77- 
80(1978). (In Russian). 

Problems of the limiting frictions and wear in highly mineral- 
ized media of bit steel balls are considered with the purpose of 
evaluating the lubricating capacity of highly mineralized drilling 
fluids under the conditions of limiting friction and wear of drilling 
bits. It is found that the processes of limiting friction and wear of 
metallic pairs are greatly influenced by changes in the physical and 
mechanical properties of the surface layer of the metal, as well as by 
the nature and properties of surface compounds depending on the 
chemical composition of the medium and the metal. 


34236 Effect of welding heat on corrosion resistance of thermally 
hardened niobium-containing steel. Yo Yu.D.; Rivkin’on, IB. 
(Groznyi Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
4, 85-89(1978). (In Russian). 

The effect of welding on corrosion resistance of heat treated 
niobium-containing manganese steel, which is a a material 
for metal structures, is considered. Microelectrochemical tests show 
that, under the effect of the welding heat, the tendency of steel to 
corrosion destruction in 3%-salt and 5%-acid solutions of the ther- 
mal effect zone. It is found that the probability of corrosion destruc- 
tion in the zone of the thermal effect is much less than in the region 
of the main metal. The investigated steel is recommended for pilot 
industrial use. 9 refs. 


34237 Performance of Cr—Mo steels in the boilers of CEGB 
power stations. Wyatt, L.M. (CEGB, London, England). pp 27-34 of 
Ferritic steels for fast reactor steam generators. Pugh, S.F.; Little, 
oa — London, England; British Nuclear Energy Society 
(1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The performance of Cr—Mo steels in boilers was reviewed. 
The Cr provides resistance to oxidation by steam and furnace gases, 
improved creep strength and corrosion. Higher Cr steels have im- 
proved performance but it has not always been sufficient to furnish 
the required service life. (FS) 


34238 Depth profile studies using x-ray photoelectron spectros- 
copy—vapor oxidation of Inconel-600 alloy. McIntyre, N.S.; Zetaruk, 
D.G.; Owen, D.G. (Whiteshell Nuclear Research Establishment, 
Pinawa, Manitoba). pp 2245-2248 of Proceedings of the 7th interna- 
tional vacuum congress and the 3rd international conference on solid 
surfaces. Vienna, Austria; International Union for Vacuum Science, 
Technique and Applications (1977). 

From 7. international vacuum congress and the 3rd interna- 
tional conference on solid surfaces; Vienna, Austria (12 Sep 1977). 

Depth-composition profiles of thin oxide films formed on 
Inconel-600 in gaseous oxygen have been studied using x-ray photoe- 
lectron spectroscopy (XPS or ESCA) and ion bombardment. The 
XPS chemical shift is used to differentiate oxide and metal phases 
within the surface film. The film composition has been studied as a 
function of oxidation time, temperature, oxygen partial pressure and 
surface finish. Oxidation at low temperatures (100°C) results in the 
formation of monolayer quantities of CrzOs on the surface. At 300°C 
major Cr2O3 nd NiFe2O, phases form in layers close to the surface. 
Iron diffusion is strongly affected by surface roughness; chromium 
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diffusion is not. The growth of a protective chromium oxide surface 
layer is determined by the diffusion rate of chromium, rather than 
the supply of oxygen. At 500°C forward diffusion of chromium is 
rapid enough to prevent extensive oxidation of nickel and iron. Ar 
700°C chromium oxide, as CrOz, is the only significant oxide phase 
formed on the surface. Conditions of high temperature, low oxygen 
pressure and smooth surfaces thus favor the formation of pure 
chromia layers. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 35465, 35466, 35467, 35476 


34239 (COO—3158-65) Point-defect annealing mechanism for 
Stage ITI recovery in irradiated or quenched tungsten. Seidman, D.N. 
(Cornell Univ., Ithaca, NY (USA)). Oct 1978. Contract EY-76-S-02- 
3158. 8p. Dep. NTIS, PC A02/MF AO1. 

Field-ion microscope (FIM) results on electron irradiated W 
are discussed. FIM experiments conclude that Stage III irradiated W 
is explained by the long-range migration of a vacancy and not a 
second slow self-interstitial atom. Other experiments illustrating ef- 
fects of electron-irradiated W are described. (FS) 


34240 (EPRI-NP—982) Effects of anisotropy and irradiation on 
the deformation behavior of Zircaloy 2. Final report. Pelloux, R.M.; 
Ballinger, R.; Lucas, G. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Jan 1979. 305p. Electric Power Research Inst., Palo Alto, 
CA. 


An experimental program investigated the effects of texture 
anisotropy and irradiation on the mechanical behavior of Zircaloy-2. 
Short time and time dependent mechanical behavior were consid- 
ered. Irradiation effects were simulated through the use of 4.75 MeV 
protons. The temperature ranges investigated were 298°K and 573 
to 673°K. Both cold worked-stress relieved and annealed material 
were used in this experimental program. Short time yield behavior of 
different crystallographic textures was determined by uniaxial and 
plane strain tests in the temperature range 298°K and 573 to 673°K. 
Monotonic flow loci were constructed for each texture. Yield behav- 
ior is a strong function of the crystallographic texture number f at all 
temperatures investigated. The rotation of texture with increasing 
plastic strain was investigated as a function of initial texture at 
298°K and 623°K. The rate of texture rotation df/e/sub p/ was 
found to be a unique function of the initial texture for plastic strains 
less than 0.08. Time dependent mechanical behavior was investigated 
in the range 573 to 673°K using constant load creep and stress 
relaxation tests. The tensile creep strength is proportional to the 
resolved fraction of basal poles in the test direction. In variable stress 
and temperature tests, the time-hardening rule was found to be 
inapplicable. The strain-hardening rule was applied with success to 
data obtained at temperatures less than or equal to 648°K. Irradia- 
tion creep tests were conducted in vacuum at 598°K and 102 to 241 
MPa on 80ym thick Zircaloy-2 foil specimens in both the recrystal- 
lized and cold worked-stress relieved condition. In the irradiation 
creep tests irradiation hardening and enhanced irradiation creep 
were observed. Radiation hardening effects were significant in an- 
ase fas but were attenuated in cold worked-stress relieved 
material. 


34241 Radiation-damage considerations. Frost, B.R.T. (Argonne 
National Lab., IL). pp 521-543 of Fundamental aspects of structural 
alloy design. Jaffee, R.I; Wilcox, B.A. (eds.). New York, NY; 
Plenum Publishing Corp. (1977). 

The designs of nuclear-fission and fusion power plants do not, 
in general, appear to make unusual demands on materials in terms of 
mechanical-property requirements. The needs of the designer can be 
met by commercially available alloys. However, the radiation envi- 
ronment produces unique effects on the composition, microstructure, 
and defect population of these alloys, resulting in time-dependent 
and time-independent changes in mechanical properties. The materi- 
al needs of the core of a Liquid-Metal Fast-Breeder Reactor 
(LMFBR) and of the first wall of a fusion reactor are discussed. In 
the case of the LMFBR core, the phenomenon of void swelling 
causes serious design problems, and a search is being made for a low- 
swelling alloy that has adequate mechanical properties. The fusion 
reactor poses different problems because the neutron energy is high 
(14 MeV) and is accompanied by a high flux of charged particles. 
The long-term choices for a wall material have been narrowed to 
vanadium and niobium alloys. In the search for low-swelling alloys, 
it has become clear that minor elements play an important role in 
determining the nature of the radiation effects. The segregation of 
minor elements to void surfaces and the dispersion and reformation 
of second-phase precipitates are two important radiation-induced 
phenomena that require additional study in view of their influence 
on void swelling and high-temperature properties. 


34242 (INIS-mf—3995, pp 139) Radiation blistering of Nb im- 
planted with helium ions of energies expected in the fusion reactor. 
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Das, S.K.; Kaminski, M.S. (Argonne National Lab. (USA)); Guseva, 
M.1.; Gusev, V.M.; Krasulin, U.L.; Martinenko, U.V. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1977. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 


34243 (ORNL/TM—6708) Radiation effects on organic insula- 
tors for superconducting magnets. Annual progress report for period 

September 30, 1978. Kernohan, R.H.; Coltman, R.R. Jr.; 
Long, C.J. (Oak Ridge National Lab., TN (USA)). Mar 1979. 
Contract W-7405-ENG-26. 39p. Dep. NTIS, PC A03/MF AOl1. 

Postirradiation tests on specimens irradiated at 4.9°K to a 
dose of 2 x 10° rads showed no significant changes. The details of the 
materials involved, specimen preparation, testing procedures, and 
the in-situ results of electrical-resistiity measurements were given 
previously. A similar experiment, but for a ten-times-greater dose (2 
x 10° rads) at the same irradiation temperature, was performed 
during fiscal year 1978. Improved specimen-preparation and testi 
techniques were used, and some significant changes in physical 
properties were observed. These changes tend to restrict the use of 
some of these materials. Radiation-induced gaseous-breakdown 
products were analyzed and found to contain principally He but also 
other inorganic and organic compounds. 


34244 (SAND—78-1814C) Sputtering of Be and BeO by light 
ions, Roth, J.; Bohdansky, J.; Blewer, R.S.; Ottenberger, W.; Bor- 
ders, J.A. (Max-Planck-Institut fuer Plasmaphysik, Garching (Ger- 
many, F.R.); Sandia Labs., Albuquerque, NM (USA)). 1979. Con- 
tract EY-76-C-04-0789. 9p. (CONF-790125—32). Dep. NTIS, PC 
A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Sputtering yields of Be and BeO using 50 eV to 8 keV H*, D* 
and He* ions are reported. The measurements were made by deter- 
mining the weight loss of the samples using a microbalance with sub- 
microgram sensitivity. Zone adeaa Be and sintered BeO targets 
were used. For the oxide measurements, the surface charge was 
compensated by electrons emitted from a hot tungsten filament. The 
energy dependence of the = yield for both Be and BeO 
shows a maximum near 1 keV and a sharp decrease to lower 
energies. The results are discussed in terms of a scaling rule for low 
energy ion sputtering. 


34245 (UVA-CTR—11) In-situ HVEM fracture studies of neu- 
tron and helium ion irradiated stainless steel. Horton, J.A.; Bennetch, 
J.L; Jesser, W.A. (Virginia Univ., Charlottesville (USA). t. of 
Materials Science). 1979. Contract EY-76-S-05-5013. 5p. (CONF- 
790125—27). Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Tensile tests on irradiated stainless steel samples have been 
performed in a 500 kV transmission electron microscope. The tests 
were carried out to fracture while the specimen was under observa- 
tion. Tests were conducted on unirradiated type 316 stainless steel, 
neutron irradiated type 304 stainless steel, and helium ion irradiated 
type 316 stainless steel. The neutron irradiated samples were irradiat- 
ed to a fluence of 1.0 x 107° cm~?. The helium ion irradiated samples 
were irradiated with an 80 keV helium ion beam at fluxes of 3 x 
10**cm~*sec™* while the sample was being pulled in the microscope. 
The test temperatures were 25 and 600°C. 


34246 (UWFDM—292) Radiation disorder model of phase sta- 
bility. Liou, K.Y.; Wilkes, P. (Wisconsin Univ., Madison (USA). 
Dept. of Nuclear Engineering). Feb 1979. Contract EY-76-S-02- 
2272. 40p. Dep. NTIS, PC A03/MF AOI. 

A detailed theory is presented for radiaion induced order- 
disorder phase transformations. Both radiation enchanced ordering 
and radiaion induced disordering are described and the tem 
and radiation rate dependent balance between them is obtained. The 
theory is applied to the case of CusAu. The free energy of partially 
or completely disordered phases is then calculated so that radiation 
modified phase diagrams can be calculated. Such diagrams are 
presented for the Ti-Co, Nb-Ph and Ti-Ru systems. Several — 
mental observations of phase instabilities are explained on the basi 
of the theory. 


34247 Stress and irradiation induced mass transport. Nolfi, F.V. 
Jr.; Scattergood, R.O.; Turner, A.P.L. (Argonne National Lab., IL). 
Scr. Metall.; 13: No. 4, 231-236(Apr 1979). 

An exact analytical solution to a model problem that eluci- 
dates the relative contributions and interplay of mass-diffusion cur- 
rents induced by displacement-producing irradiation, stress gradi- 
ents, and differences in normal tractions applied at surfaces is pre- 
sented. It was found that Nabarro-Herring creep is independent of 
irradiation-produced defects and depends on stress gradients. With 
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stress gradients present, the total mass flux is not determined by 
specification of the boundary values of the chemical potentials for 
diffusion. Details of stress gradients must be accounted for. 


34248 Effect of electron irradiation on the low temperature defor- 
mation of niobium. Na wa, J. (Northwestern Univ., Evanston, 
IL); Meshii, M.; Loomis, B.A. Scr. Metall; 13: No. 4, 241-244(Apr 
1979). 

Preliminary results of low-temperature electron irradiation 
experiments with niobium are presented to examine the difference 
between the low-temperature deformation mechanisms of ion and 
niobium. (FS) 


34249 Comments on Moessbauer-effect studies on 2-MeV proton- 
irradiated NbsSn. Cox, D.E.; Sweedler, A.R. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev., Sect. B. Condens. 
Matter; 19: No. 3, 1664-1666(1 Feb 1979). 

In a recent paper, Herber and Kalish have presented '*°Sn 
Moessbauer data for NbsSn irradiated by 2-MeV protons which they 
interpret in terms of a statistical distribution of site defects rather 
than interchange of Nb and Sn atoms. Further analysis of these data 
leads to the conclusion that they are in fact quite consistent with the 
presence of a substantial amount of radiation-induced site-exchange 
disorder. This is in agreement with the findings of a number of 
recent diffraction studies. 


34250 Effects of irradiation on the copper normal metal of a 
composite superconductor. Williams, J.M. (Oak Ridge National Lab., 
TN); Klabunde, C.E.; Redman, J.K.; Coltman, R.R. Jr.; Chaplin, 
R.L. JEEE Trans. Magn.; MAG-15: No. 1, 731-734(Jan 1979). 

A new body of magnetoresistance data for copper that were 
obtained in neutron irradiation experiments at 4°K and 330°K is 
presented. These data are combined with previously obtained results 
on initial damage rates and saturation effects to yield a projection of 
total resistivity vs neutron dose (expressed in displacements per 
atom) for copper in service at < 10°K in a magnetic field. 


34251 Influence of the intensity of electron irradiation on the 
formation of defects in indium antimonide. Vitovskii, N.A.; Masho- 
vets, T.V.; Oganesyan, O.V. (A. F. Ioffe Physicotechnical Institute, 
Academy of Sciences of the USSR, Leningrad). Sov. Phys. - Semi- 
cond. (Engl. Transl.); 12: No. 11, 1277-1280(Nov 1978). 

An investigation of the dependence of the cross section of 
formation of radiation defects in a semiconductor on the irradiation 
intensity (dose rate) should, in principle, give information on the 
spatial structure of defects. In particular, it was established that 
room-temperature irradiation of n-type InSb by 7 MeV electrons 
produced complexes of two types, containing three and five Frenkel 
pair components (evidently, vacancies), respectively. Complexes of 
each of these two types could be both donors and acceptors, 
depending on the predominance of specific vacancies. An increase in 
the irradiation intensity altered the rate of formation of the experi- 
mentally observed defects and produced larger complexes. 


34252 Dispersed barrier hardening in irradiated metals. Beck, 
M.S. Ames, IA; Iowa State Univ. (1978). 94p. University Microfilms 
Order No. 79-00, 169. 

Thesis (Ph. D.). 

A computer simulation of dispersed barrier hardening was 
develo and applied to irradiated bcc metals, principally vanadi- 
um. The iers were assumed to be radiation-produced defect 
clusters in the form of circular dislocation loops on (111) planes. Of 
the two types of intersections of the loops with (110) slip planes, 
only the inclined loops were considered to be effective barriers, each 
loop producing, in general, two barrier points (barrier pairs). 
Random arrays of these barrier pairs were used to simulate the 
distribution of barriers on the slip plane. On the basis of constant line 
tension for the slip dislocation, a computer code was developed for 

ining the critical shear stress required to move the slip dislo- 
cation through the array of barrier pairs as a function of assumed 
barrier strengths. The computer simulation results were compared 
with experimentally measured radiation hardening and radiation- 
anneal hardening in vanadium and niobium. For the case of vanadi- 
um, where defect cluster size distributions were available, the results 
of the computer analysis indicate virtually the same amount of 
radiation hardening and radiation-anneal hardening whether the size 
distribution or the average size is used to determine the barrier pair 
spacing. For as-irradiated vanadium and niobium, comparison of the 
experimental and calculated critical shear stresses implied that the 
barriers are not of maximum strength and that the slip dislocation 
breaks through the barriers instead of bowing around them (Orowan 
hardening). As concerns radiation-anneal hardening, the change in 
the observed density and size distribution of defect clusters was 
found to be inadequate to explain the measured hardening. 


34253 Irradiation response of the ordered phase Zr;Al. Causey, 
A.R. (Atomic Energy of Canada Ltd., Chalk River, Ontario); Fid- 
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leris, V.; Rosinger, H.E.; Schulson, E.M.; Urbanic, V.F. Am. Soc. 
Test. Mater., Spec. Tech. Publ.; No. 633, 437-454(1977). 
The ordered face-centered cubic (fcc) zirconium—aluminum 
hase (ZrsAl, Lh type) is being evaluated as a future CANada 
leetetlens Uranium (CANDU) reactor pressure-tube material on 
the hypothesis that ordering may lead to a reduction in rates of 
atomic diffusion and dislocation climb, and, hence, to a reduction of 
in-reactor creep. Experiments have been performed to measure the 
effects of fast neutrons on the dimensional stability, tensile proper- 
ties, and corrosion resistance, in addition to measuring the in-reactor 
creep rates of a Zr—8.6Al alloy. Irradiation-induced dimensional 
changes (in the absence of an applied stress) occurred which differed 
significantly in nature from those of Zircaloy and Zr—2.5Nb. The 
changes appear to have been caused by a combination of growth and 
swelling and decrease with increasing temperature; the dimensional 
changes a pear to level off at 0.3 percent after 2 x 10%‘ neutrons (n)/ 
m? at K. The long-term creep resistance at 570°K, deduced 
from bent-beam stress relaxation, is expected to be better than that of 
Zr—2.5Nb provided that the dimensional change does in fact level 
off. The tensile strength and ductility are superior to those of Zr— 
2.5Nb, while the resistance to aqueous corrosion is as good, pro- 
vided that the a-zirconium phase content is less than or equal to 1 
percent by volume. 


34254 Temperature dependence of irradiation damage in zircon- 
ium alloys. Ells, C.E.; Coleman, C.E.; Williams, C.D. (Atomic 
Energy of Canada, Ltd., Chalk River, Ontario). pp 77-89 of 2nd 
symposium on mechanical behaviour of materials. Kyoto, Japan; 
Society of Materials Science (1974). 

From 2. symposium on mechanical behavior of materials; 
Kyoto, Japan (21 Aug 1974). 

Several zirconium alloys, ranging in composition from crystal 
bar zirconium to alloys based on sponge zirconium containin s Sn, 
Mo, Nb, and Al, have been irradiated at temperatures up to 875°K 
and tensile tested after irradiation. When the irradiation temperature 
is less than or approx. = to 675°K, irradiation hardening is always 
observed, independent of alloy composition and metallurgical condi- 
tion. At irradiation temperatures greater than or approx. = to 675°K 
softening can occur during irradiation, through annealing or overag- 
ing of cold worked and quenched materials respectively. Irradiation 
hardening at temperatures > 725°K may be dependent on neutron 
flux or fluence but this point is still controversial. Irradiation damage 
defects are still present in the alloys at irradiation temperatures > 
725°K, but these defects are larger and less numerous than those 
formed at lower temperatures. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 34121, 34227 


34255 Ceramics as nuclear reactor fuels. Reeve, K.D. (Austra- 
lian Atomic Energy Commission Research Establishment, Lucas 
Heights. Materials Div.). Ceramurgia Int.; 1: No. 2, 59-71(Sep 1975). 

Ceramics are widely accepted as nuclear reactor fuel materi- 
als, for both metal clad ceramic and all-ceramic fuel designs. Metal 
clad UO, is used commercially in large tonnages in five different 
power reactor designs. UO: pellets are made by familiar ceramic 
techniques but in a reactor they undergo complex thermal and 
chemical changes which must be thoroughly understood. Metal clad 
uranium-plutonium dioxide is used in present day fast breeder reac- 
tors, but may eventually be replaced by uranium-plutonium carbide 
or nitride. All-ceramic fuels, which are necessary for reactors oper- 
ating above about 750°C, must incorporate one or more fission 
product retentive ceramic coatings. Bed-coated BeO matrix disper- 
sion fuels and silicate glaze coated UO2-SiO2 have been studied for 
specialised applications, but the only commercial high temperature 
fuel is based on graphite in which small fuel particles, each coated 
with vapour deposited carbon and silicon carbide, are dispersed. 
Ceramists have much to contribute to many aspects of fuel science 
and technology. 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 32010, 32504, 32509, 32514, 
32515, 33352, 33859, 33966, 34150 


34256 (CONF-781172—2) New developments in the IZG of 
metal oxide-metal eutectic composites. Holder, J.D.; Clark, G.W. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From In-situ conference Materials Research Society; Boston, 
MA, USA (29 Nov 1978). 

Hartzell and Sekerka’s numerical analysis of internal zone 
growth (IZG) has been used to interpret the problems of surface 
melting, difficult initial Rf-coupling, and heating controllability. By 
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varying the parameters suggested by their analysis, solutions were 
found to all three problems as encountered in the IZG of CrzOs— 
Mo eutectic composites. A new sample preparation technique was 
developed which allows Rf-coupling at room temperature and im- 
proved heating control. 


34257 (SAND—78-1795C) Laser annealing of hydrogen implant- 
ed amorphous silicon. Peercy, P.S.; Stein, H.J. (Sandia Labs., Albu- 
querque, NM (USA)). 1978. Contract EY-76-C-04-0789. 6p. (CONF- 
781167—1). Dep. NTIS, PC A02/MF AO1. 

From AIP conference on laser-solid interactions and laser 
processing; Boston, MA, USA (28 Nov 1978). 

Amorphous silicon, prepared by silicon bombardment at ener- 
gies of 200 to 250 keV, was implanted with 40 keV H2* to peak 
concentrations up to 15 at .% and recrystallized in air by single 20 
nsec pulses at 1.06 ym from a Nd:glass laser. Amorphous layer 
formation and recrystallization were verified using Raman spectros- 
copy and ion backscattering/channeling analysis. 


34258 (Y—2172) Hot-press fabrication and joining of boron car- 
bide. Reynolds, C.D. Jr.; Ardary, Z.L. (Oak Ridge Y-12 Plant, TN 
(USA)). Apr 1979. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

A method has been developed for fabricating long, cylindrical 
rubber-mill rolls of boron carbide for use with abrasive materials. 
The technique consisted of initially hot pressing the boron carbide 
(to 90% of the theoretical density) to short, hollow cylinders having 
a length-to-diameter ratio of about one. This initial hot-press oper- 
ation was followed by a second hot press to join or bond, and further 
densify, the short sections into a final compact having a length-to- 
diameter ratio of three. Flexural-strength data show that the integri- 
ty of the bond is comparable to that of the base material. 


34259 Experimental analysis of sintering of MgO compacts, 
Wong, B.; Pask, J.A. (Univ. of California, Berkeley). J. Am. Ceram. 
Soc.; 62: No. 3-4, 141-146(Mar 1979). 

Experimental sintering studies on undoped and CaO-doped 
MgO powder compacts in static air and flowing water vapor atmos- 
pheres were conducted at 1230° to 1600°C. Corresponding micros- 
tructural changes of specimens during sintering were examined by 
scanning electron microscopy. Kinetic and microstructural data 
were analyzed to determine sintering mechanisms during the initial 
and intermediate stages of sintering. 


34260 Studies on the fabrication of aluminium bonded boron 
carbide rings. Suri, A.K.; Gupta, C.K. (Bhabha Atomic Research 
Centre, Bombay (India). Metallurgy Div.). J. Nucl. Mater.; 74: No. 2, 
297-302(Jun 1978). 

The paper deals with a specific fabrication aspect of alumin- 
ium-bonded boron carbide. The objective has been to fabricate ring- 
shaped sintered bodies of boron carbide using about 30 wt% of 
aluminium as binder. Such special forms of boron carbide hold 
prospects for application as nuclear shut-down rods or control rods. 
The cold-pressing and sintering, and hot-pressing procedures have 
been explored as possible methods of fabrication. The hot-pressing 
route has been established as more suited, and such hot-pressed rings 
have been found to withstand a load of well over 1 ton whilst failing 
at loads over 3 tons and they have a high impact resistance. Some of 
the representative sintered rings have been observed on a scanning 
electron microscope. This has been useful towards making some 
general observations on the hot-pressed shapes of boron carbide 
aluminium-bonded material. 


34261 Method for fluoride ion depletion of UO. powders. 
Beutner, R.; Ploeger, F. (to Reaktor-Brennelement Union, Hanau 
(Germany, F.R.)). German(FRG) Patent 2,127,107/B/. 16 Feb 1978. 
3p. (In German). 

The method described consists in removing the hydrogen still 
present from the reduction during the preparation of UO2 as com- 
pletely as possible and in performing a pyrohydrolysis at tempera- 
tures above 650°C for at least 45 minutes. The removal of fluorine is 
necessary in order to avoid cladding tube damaging. 


34262 Apparatus and method for hot pressing irregularly shaped 
refractory articles. Steinkamp, W.E.; Ballard, A.H. (to Department 
of Energy). US Patent Application 876, 878. 24 Jan 1978. 7p. 

A die system is described for hot pressing irregularly shaped 
refractory articles. These articles are provided with high uniform 
density and dimensional accuracy. Two partially pressed compacts 
of the refractory material are placed in a die cavity between dis- 
placeable die punches having compact-contacting surfaces of the 
desired article configuration. A floating, rotatable block is disposed 
between the compacts. The displacement of the die punches towards 
one another causes the block to rotate about an axis normal to the 
direction of movement of the die punches to uniformly distribute the 
pressure loading upon the compacts for maintaining substantially 
equal volume displacement of the powder material during the hot 
pressing operation. 


MATERIALS 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 33852, 34256, 34257, 34277 


34263 (LBL—8661) Microstructures and phase transformations 
in interstitial alloys of tantalum. Dahmen, U. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1979. Contract W- 
7405-ENG-48. 138p. Dep. NTIS, PC A07/MF AO1. 

Thesis. 

The analysis of microstructures, phases, and possible ordering 
of interstitial solute atoms is fundamental to an understanding of the 
properties of metal-interstitial alloys in general. As evidenced by the 
controversies on phase transformations in the particular system 
tantalum—carbon, our understanding of this class of alloys is inferior 
to our knowledge of substitutional metal alloys. An experimental 
clarification of these controversies in tantalum was made. Using 
advanced techniques of electron microscopy and ultrahigh vacuum 
techology, an understanding of the microstructures and phase trans- 
formations in dilute interstitial tantalum—carbon alloys is developed. 
Through a number of control experiments, the role and sources of 
interstitial contamination in the alloy preparation (and under - 
ing conditions) are revealed. It is demonstrated that all previously 
published work on the dilute interstitially ordered phase TagsC can 
be explained consistently in terms of ordering of the interstitial 
contaminants oxygen and hydrogen, leading to the formation of the 
phases Tai2O and TasH. 


34264 Segregation of aliovalent solutes adjacent surfaces in 


MgO. Black, J.R.H.; Kingery, W.D. (Massachusetts Inst. of Tech- 
nology, Cambridge). J. Am. Ceram. Soc.; 62: No. 3-4, 176-178(Mar 
1979). 


The segregation of ferrous iron, ferric iron, chromium, and 
scandium solutes adjacent 100 surfaces of MgO crystals in the single- 
phase region was studied by ion microprobe mass spectroscopy. 
Excess concentrationn in a region near the surface was found for 
Fe**, Cr**, but none for Fe**. This segregation is the type predicted 
as necessary to balance the negative surface charge. 


34265 Scanning transmission electron microscopy investigation of 
grain-boundary pom —mery in a ZnO—Bi.O; varistor. 

W.D.; Vander Sande, J.B.; Mitamura, T. (Massachusetts Inst. of 
Technology, Cambridge). J. Am. Ceram. Soc.; 62: No. 3-4, 221- 
222(Mar 1979). 

Precipitate particles were observed by (STEM) and found to 
have a Bi content relative to the matrix. There is a region of Bi 
segregation adjacent the boundary and there is an 
concentrations at all grain boundaries. (FS) 


34266 Sample-shape—dependent phase transition of hydrogen in 
niobium, Zabel, H.; Peisl, H. (Sektion Physik der Universitaet Muen- 
chen, D 8000 Muenchen 22, Germany). Phys. Rev. Lett.; 42: No. 8, 
511-514(19 Feb 1979). 

The coherent a-a’ phase transition of H in Nb has been 
studied in several sample shapes. The samples were loaded in situ 
with the critical hydrogen concentration of 0.31 H/Nb above T/sub 
c/ = 171°C and slowly cooled. Below T/sub c/ a coherent macro- 
scopic spinodal decomposition takes place. By x-ray scattering and 
examination of the relaxed crystals, the spatial arrangement of the 
phases was determined. The macroscopic modes so revealed 
sensitively upon sample shape through the fulfillment of the elastic 
boundary condition. 


34267 Evidence for H (D) ordering in PAH/sub x/ (PdD/sub x/). 
Ellis, T.E.; Satterthwaite, C.B.; Mueller, M.H.; Brun, T.O. (Univer- 
sity of Illinois at Urbana-Cham paign , Urbana, Illinois 61801). Phys. 
Rev. Lett.; 42: No. 7, 456-458(12 Feb 1979). 

Resistivity, annealing, and neutron-diffraction studies of 
PdH/sub x/ and PdD/sub x/ provide evidence for ordering of the H 
and D atoms on the octahedral interstitial sublattice. Neutron dif- 
fraction results on a PdD/sub 0.76/ single crystal indicate that the D 
atoms order on the fcc interstitial lattice with every fifth (4,2,0) 
plane vacant and all others filled, corresponding to the NisMo 
structure. 


34268 Iron—titanium—hydrogen system: a transmission electron 
microscope (TEM) study. Schober, T. (Kernforschun, lage, Jue- 
lich, Germany). Ser. Metall.; 13: No. 2, 107-112(Feb 1979). 

A TEM < study of the hydrogenation of FeTi, using high- 
purity materials and working under conditions where surface segre- 
gation and oxidation effects may be excluded is presented. Ingots 
were prepared from high purity Fe (99.998%) and Ti induction 
melting in specially purified argon atmospheres. 


34269 High pressure studies of soft mode transitions in solids, 
Samara, G.A. (Sandia Labs., Albuquerque, NM). pp 255-277 of 
High-pressure and low-temperature physics. Chu, é' W.; Wollam, 
J.A. (eds.). New York, NY; Plenum Publishing Corp. (1978). 





3548 ENERGY RESEARCH ABSTRACTS 


An overview of the soft mode concept and of high pressure 
studies of soft mode transitions in solids is given. Typical results on 
displacive ferroelectric (SbSI) antiferrodistortive [Gd2(MoO,)s and 
BaMnF,] transitions as well as on coupled proton-phonon soft mode 
transitions (KH2PO,) are used to demonstrate that hydrostatic pres- 
sure can strongly modify the balance of forces responsible for soft 
mode behavior. Emphasis is placed on the physical implications of 
the results and on the general trends of the available data on the 
different classes of soft mode transitions, for it is such trends that 
have led to a greater understanding of the nature of the forces 
involved. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 32010, 33870, 34302 


34270 (CONF-7810129—2) High temperature properties of sin- 
tered al silicon carbide. Coppola, J.A.; Srinivasan, M.; Faber, 
K.T.; Smoak, R.H. (Carborundum Co., Niagara Falls, NY (USA)). 
Oct 1978. Contract EF-77-C-01-2664. 24p. Dep. NTIS, PC A02/MF 
AOl. 

From International symposium on factors in densification and 
sintering of oxide and non-oxide ceramics; Hakone, Japan (3 Oct 
1978). 

The oxidation behavior of sintered alpha SiC is parabolic at 
1200°C, 1350°C and during the initial stages at 1500°C. Parabolic 
rate constants have been calculated and show values lower than for 
hot pressed SiC but consistant with other forms of sintered SiC. 
Time dependent failure does occur in sintered alpha SiC in air at 
tempertures above 1400°C but appears to be stress level dependent. 
Slow crack growth does occur in sintered alpha SiC and appears to 
be related to grain boundary oxidation. Increases in fast fracture 
strength and K/sub Ic/ can be realized by oxidation. 


34271 (LBL—8608) Abrasive wear in ceramics: an assessment. 
Evans, A.G. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1979. Contract W-7405-ENG-48. 20p. (CONF-781143— 
3). Dep. NTIS, PC A02/MF AOI. 

From Symposium on ceramic machining and surface finish- 
ing; Washington, DC, USA (13 Nov 1978). 

The mechanisms of material removal during abrasive wear 
were examined, and preliminary analyses presented. Primary empha- 
sis has been placed on the lateral fracture mechanism, in an attempt 
to elucidate both its realm of importance and the concomitant 
material removal rates. Thermal stresses induced by plastic penetra- 
tion have also been shown to be a potential source of material 
removal, especially at low levels of the normal force. 


34272 Low-stress creep of fine-grain uranium dioxide. Chun 
T.E. (Univ. of Technology, Loughborough, England); Davies, TY. 
Acta Metall.; 27: No. 4, 627-635(Apr 1979). 

The low-stress diffusional creep of uranium dioxide of grain 
sizes in the range 2 to 10 ym was studied over the temperature range 
1273 to 1873 K. It was found that the creep behavior and creep rates 
agree with a deformation model proposed by Ashby ad Verrall. This 
is supported by microscopic observations of grain and pore move- 
ments in a superplastically deformed specimen. 


34273 Fracture and crack healing in (U,Pu)C. Singh, R.N.; pap 
bort, J.L. (Argonne National Lab., IL). J. Am. Ceram. Soc.; 62: Ni 
3-4, 128-133(Mar 1979). 

The fracture stress of several types of U,Pu)C/sub 1+x/ 
pellets was measured from 25° to 1200°C at a fixed strain rate. The 
fracture stress increases with temperature and the fracture is pre- 
dominantly transgranular up to = 500°C. At > 500°C, the fracture 
stress decreases as the temperature increases and the fracture be- 
comes increasingly intergranular. The flow stress, 5 o 002, decreased 
rapidly between 1000° and 1600°C. An investigation of the stress 
dependence and kinetics of crack healing at 1300° to 1600°C indi- 
cates that strength may recover by a volume-diffusion-controlled 
mechanism. 


34274 High-temperature deformation of hypostoichiometric 
23°PuO2. Petrovic, J.J. (Univ. of California, Los Alamos, NM). J. 
Am. Ceram. Soc.; 62: No. 3-4, 188- 193(Mar 19 1979). 

The high- -temperature deformation of hypostoichiometric 
23°PuO, was investigated using cc t-rate compres- 
sion tests. Considerable ductility (10 to 25% true strain) was ob- 
served at 800° to 1500°C. Yield stresses decreased with i increasing 
temperature and decreasing strain rate. Strain-rate sensitivity values 
increased from 0.011 at 800° to 0.205 at 1500°C, whereas deforma- 
tion activation energies were 121 to 157 kcal/mol. Deformed micros- 
tructures showed no evidence of grain-boundary cracking, suggest- 
ing that dislocation motion is the dominant high-temperature defor- 
mation mechanism. 
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34275 Observation of viscoelastic strain recovery in hot-pressed 
silicon nitride. Arons, R.M. (Columbia Univ., New York); Tien, J.K.; 
Lenoe, E.M. J. Am. Ceram. Soc.; 62: No. 3-4, 216-217(Mar 1979). 

Creep on magnesia hot-pressed silicon nitride behaves as an 
aggregate of elastic nondeformable grains, bonded by a viscous 


* grain-boundary phase which controls creep deformation due to 


relative motion of the elastic grains. Recovery occurred and was 
characterized by an extremely high initial negative strain rate. After 
= 3h, the recovery rate slowed and after = 24 h approached the 
experimental limit of strain rate resolution of 10°® s~*. Generally, the 
total recovered strain approached 0.1% absolute strain or roughly 5 
to 10% of the previous creep strain. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 33284, 33509, 33847, 33852, 
33853, 33858, 33867, 33869, 33870, 33871, 33891, 33892, 34270 


34276 (AD-A—056822) Dielectric and optical properties of thin 
films. Final report 15 Jul Te Jul 1978, Aldrich, R.E.; Moreno, 
ye (Itek Co Lexin A (USA). Optical Systems Div.). 


rp., Lexington, 
— 1978. Contract DAAGIS-TI-CD02T 36p. NTIS PC A03/MF 


For several years, Itek Corporation has been developing an 
electro-optic imaging device, the Itek PROM (Pockels Readout 
Optical Modulator). The device required an insulating layer, which 
acts with an electro-optic photoconductor to provide a voltage 
division that is detectable through the Pockels effect. The original 
insulating layer was Parylene C, a vapor-deposited linear polymer. 
The purpose of this paper is to identify other insulating or blocking 
layers that possess higher dielectric constants and greater breakdown 
fields, are more durable, and are capable of being vacuum evaporat- 
oo materials investigated were Si02, Al203, Ta205, ZrO2 and 

102. 


34277 (CONF-790111—2) Re-determination and re-assessment 
of the thermodynamics of sublimation of uranium dioxide. Acker- 
mann, R.J.; Rauh, E.G. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 28p. Dep. NTIS, PC A03/MF AOI1. 

From International symposium on thermodynamics of nuclear 
materials; Julich, F.R. Germany (29 Jan 1979). 

The reliability of the thermod ic data for the vaporiza- 
tion of UO. was improved by presenting precise mass spectrometric 
measurements of the enthalpy of sublimation ever a wide tempera- 
ture range; calculation of t Rie vane functions for UO. from 
the critical assessment of available data, and analyzing the departure 
from molecular flow and the failure of the Knudsen effusion method 
at vapor pressures of UOz in excess of 10~‘ atm. 


34278 (GA-A—15133) Sliding wear studies of sprayed chromium 
carbide-nichrome coatings for gas-cooled reactor applications. Li, 
C.C.; Lai, G.Y. (General Atomic Co., San Diego, CA (USA)). Sep 
1978. Contract EY-76-C-03-0167-065. 13p. (CONF-790414—1). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on wear of materials; Dear- 
born, MI, USA (16 Apr 1979). 

Chromium carbide-nichrome coatings _— considered for 
wear protection of some critical components in high-temperature 
gas-cooled reactors (HTGR’s) were investigated. The coatings were 
deposited either by the detonation gun or the plasma-arc process. 
Sliding wear tests were conducted on specimens in a button-on-plate 

arrangement with sliding velocities of 7.1 x 10~° and 7.9 mm/s at 
816% in a helium environment simulates HTGR primary coolant 
chemistry. The coatings containing 75 or 80 wt % chromium carbide 
exhibited excellent wear resistance. As the chromium carbide con- 
tent decreased from either 80 or 75 to 55 wt %, with a concurrent 
decrease in coating hardness, wear-resistance deteriorated. The fric- 
tion and wear behavior of the soft coating was similar to that of the 
bare metal—showing severe galling and significant amounts of wear 
debris. The friction characteristics of the hard coating exhibited a 
strong velocity dependence with “— friction coefficients in low 
sliding velocity tests ad vice versa. Both the soft coating and bare 
metal showed no dependence on sliding velocity. The wear behavior 
observed in this study is of adhesive type, and the wear damage is 
believed to be controlled primarily by the delamination process. 


34279 (IS-M—185) Photoelectron spectroscopy of metal dihy- 
drides. Weaver, J.H.; Peterson, D.T. (Wisconsin Univ., Stoughton 
(USA). Synchrotron Radiation Center; Ames Lab., IA (USA)). 1979. 
Contract W-7405-ENG-82. 7p. (CONF-790301—4). Dep. NTIS, PC 
A02/MF AO1. 

From Hydrogen in metals international meeting; Munster, 
F.R. Germany (6 Mar 1979). 

Synchrotron radiation was used for photoelectron a 
copy studies of the trivalent and tetravalent dihydrides of Sc, Y, Lu, 
Er, and Zr. The results presented here emphasize YHo. Comparisons 
are made between experiment and the theoretical results. It is shown 
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that there is generally excellent overall agreement between theory 
and experiment. 


34280 Ionic conductivity of Li,O-based mixed oxides and the 
effects of moisture and LiOH on their electrical and structural proper- 
ties. Biefeld, R.M.; Johnson, R.T. Jr. (Sandia Labs., Albuquerque, 
NM). J. Electrochem. Soc.; 126: No. 1, 1-6(Jan 1979). 

Thermal, structural, and electrical measurements on polycrys- 
talline LizO and certain LigO-based mixed oxides[LisMO.(M = Al, 
Fe, and Ga),LiO + ZnO, LiYO2, and LigO + Y2O;3 mixtures] 
indicate that LiOH is produced within these materials on exposure to 
a moist environment. The presence of LiOH produces an endother- 
mic reaction at ~ 400°C and a large increase in ionic conductivity 
above ~ 400°C [o approx. = to 0.1 (Q-cm)~! at 500°C]. These 
features are absent under dry conditions (no LiOH). In the dry state, 
the ionic conductivity varies nearly exponentially with temperature 
(activation energies of ~ 0.5-1.0 eV) and has values ran; a from 
10-* to 10~* (Q-cm)~! at 500°C. All of these materials, except 
possibly for the Y-containing compounds, appear to have common 
ionic conductivity characteristics. The electrical and structural prop- 
erties of the LisMo, compounds are reproducible on cycling be- 
tween wet (containing LiOH) and dry (no LiOH) conditions. This 
does not appear to be the case for the other materials. There is a 
significant (1-50%) electronic contribution to the conductivity in 
these materials. 


34281 Ionic conductivity in low carnegieite compositions based 
on NaAlSiQ,. Shannon, R.D.; Berzins, T. (E. I. du Pont de Nemours 
and Co., Wilmington, DE). Mater. Res. Bull.; 14: No. 3, 361-367(Mar 
1979). 

Carnegieite Tes of the type Na/sub 1+x/Al/sub 
1+x/Si/sub 1-x/O, with x = 0 to ~ 0.7 were prepared. Na ion 
conductivities, measured with Na and Au electrodes at ~ 10° Hz, 
range from 4 x 1075 (Q-cm)"! for NaAISiO, to 5 x 107° (Q-cm)~! at 
300 C for Na: 7Sio sO4. Substitutions of Li, K, Ca, or Sr raised o 
whereas substitution of Ti for Si raised o. Na aluminium silicates 
with the nepheline structure had lower o than carnegieite composi- 
tions. 


34282 Analytical expressions for the heat capacities of alkali 
silicate liquids. Eliezer, I.; Howald, R.A.; Viswanadham, P. (Mon- 
tana State Univ., Bozeman). J. Am. Ceram. Soc.; 62: No. 3-4, 134- 
135(Mar 1979). 

The available thermochemical data for silicate liquids and 
glasses indicate that the customary assumption of heat-capacity 
additivity is not valid, icularly for liquid silicates near 1000 K. 
Estimates are obtained for the heat capacities of KOp s-SiO2, NaOo s- 
SiO., and CaO-SiO:2 liquids. The excess heat capacity of mixing of 
alkali silicates at 1000 K is: C/sub p//sup e/ = 8.0X/sub KO0.5/X/ 
sub SiO2/ + 6.8X/sub NaO0.5/X/sub SiO2/ in units of cal mol™? 
K~* Analytical expressions are given for C/sub p//sup e/ for KOo 
s-NaQp s-SiO2 and NaQOp 5-CaO-SiO2 liquids at 900 to 1800 K. 


34283 Influence of magnetic ordering on the microwave conduc- 
tivity of EuO. Solin, N.I.; Samokhvalov, A.A.; Gizhevskii, B.A.; 
Magat, O.L. (Institute of Metal Physics, Ural Scientific Center of the 
Academy of Sciences of the USSR, Sverdlovsk). Sov. Phys. - Solid 
State (Engl. Transl.); 20: No. 10, 1673-1676(Oct 1978). 

The ac conductivity o@ (w) of EuO-based magnetic semicon- 
ductors was measured in a wide range of frequencies (10*—10*° Hz) 
and temperatures (4.2—300°K). A strong reduction in the micro- 
wave conductivity (by a factor of ~10*) on transition to the 
paramagnetic phase was attributed to the localization of impurity 
electrons (responsible for the high conductivity of the ferromagnetic 
phase) in magnetic-impurity states. In the paramagnetic phase the 
conductivity o (@) was entirely due to the jumps of electrons with 
energies close to the Fermi level. 


34284 Specific heat of a quasidegenerate magnetic semiconductor. 
Borukhovich, A.S.; Marunya, S.; Bamburov, V.G.; Ignat’eva, 
N.L; Solin, N.I. (Institute of Chemistry, Ural Scientific Center of the 
Academy of Sciences of the USSR, Sverdlovsk). Sov. Phys. - Solid 
State (Engl. Transl.); 20: No. 10, 1791-1792(Oct 1978). 

An investigation was made of Eu/sub 1-x/Gd/sub x/O solid 
solutions exhibiting quasimetallic conduction. The temperature de- 
pendences of the specific heat and magnetocaloric effect were deter- 
mined for two samples with x=0.01 and 0.035. Two Curie points 
were observed for the latter sample. Possible reasons for this behav- 
ior were considered. 


34285 Superconductivity of lutetium sesquicarbide. Vereshcha- 
ae L.F.; Novokshonov, V.I.; Evdokimova, V.V. (Institute of High- 
essure ‘Physics, Academy of Sciences of the USSR, Akademgoro- 
dok, Podolsk District, Moscow Province). Sov. Phys. - Solid State 
(Engl. Transl.); 20: No. 10, 1792-1794(Oct 1978). 
Lutetium sesquicarbide was prepared by a high-pressure high- 
temperature treatment. Superconductivity did not appear unless 40 
kbar was applied during synthesis. Measurements were made of the 
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transition temperature and the second critical 
transition temperature decreased on increase in the 
and its highest value was about 15°K. 


34286 Thermodynamic assessment of the eS ee 
U-C-O, Ugajin, ae bey. K. ~ Atomic Ener; 
Tokai, Ibaraki. Tokai Research Establishment). J. Jt ie Mater.; ae. 
No. 2, 354-357un 1978). 

Carbon monoxide pressures and uranium segregation at 2000 
K have been calculated for the three-phase — [(ThU)O2 + 
(ThU)C, + C] in the Th-U-C-O system. This study is concerned 
with the thermochemical behavior of (Th, U)O2 le fuel for the 
high-temperature gas-cooled reactor (HTGR). The anne two 
points are considered: (1) Reduction of the in-particle CO 
of (Th, U)O2 kernels by doping (Th, U)C: to make it an A 

etter. (2) Prediction of ¢ segregation between (Th, U)O2 

the, d doped in the kernel. 


field. The 
parameter 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 32009, 33848, 33854, 33867, 
33868, 33869, 33872, 33873, 33891, 33892, 33950 


34287 Oxidation of sintered cobalt oxide. Ott, W.R. (Rutgers 
Univ., New Brunswick, NJ); Rankin, D.T. J. Am. Ceram. Soc.; 62: 
No. 3-4, 203-205(Mar 1979). 
The kinetics and mechanism of the oxidation of sintered 
liets of CoO and Coo sMgp sO in air at high temperatures were 
investigated to find stable heat sources containing Co. The initial 
stages of oxidation of both materials were nuclei-growth-controlled, 
ie. In [1/(1-x)]= poe m/. The reaction rate constant for CoO 
decreased at 800° to 960°C, the temperature where the cobalt oxide 
p eget decomposed. The reaction-rate constant for decomposition of 
mixed oxide was maximum at 700°C and decreased at 
temperatures. This decrease confirmed the validity of the nuclei- 
growth solid-state reaction-rate equations. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 33294, 33333 
34288 Response of a Bi;2SiO2 Pockels readout Pr anor 


to x rays. Berzins, G.J.; Graser, M. Jr. 
Laboratory 


modulator 
Alamos Scientific 
, Los Alamos, New Mexico 87545). Appl. Phys. Lett.; 34: 
No. 8, 500-502(15 Apr 1979). 

Response of a Pockels readout optical modulator to x rays has 
been measured. Sensitivity data and results of cursory imaging 
experiments suggest novel applications such as on-line radiography. 


COMPOSITE MATERIALS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 33094 


34289 (UCRL—81583) Structure-property relations of 

matrices. Morgan, R.J. (California Univ., Livermore (USA). Law- 

rence Livermore Lab.). 6 1978. Contract W-7405-ENG-48. 5p. 

(CONF-790415—7). Dep. S, PC A02/MF AO1. 

1979). From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
Structure-property studies of epoxies that are commneely i “ily 

lized as composite matrices are reviewed. The two systems primaril 

studies were: (1) diethylene triamine (Eastman) - cured oa ae 

diglycidyl ether (Dow, DER 332) Nowe (DOEDRA: ‘A); 

(2) diaminodi-phenyl sulfone (Ciba-Geigy, Eporal)-cured sama 

dyl 4,4’ diaminodiphenyl methane (Ciba-Geigy, MY 20. epoxy 

(TGDDM-DDS). 


PHYSICAL PROPERTIES 


34290 (AD-A—058808) Electromagnetic shielding by advanced 
composite materials. Final report. Casey, K.F. (Kansas State Univ., 
Manhattan (USA)). Jan 1978. 152p. NTIS PC A08/MF AO1. 

The transmission of electromagnetic waves through planar 
sheets and cylindrical shells of advanced composite laminates is 
considered in both the frequency and time domains. Attention is 
concentrated on the frequency range characteristic of the nuclear 
electromagnetic pulse. The composite laminates are modeled for the 
purposes of this study by isotropic dielectric or conducting materi- 
als. A new ‘boundary connection operator’ is developed to describe 
the connection between the tangential electric and magnetic 
on either side of a general multilayer shield. An equivalent sheet 
impedance operator is developed to describe the bonded wire-mesh 
screen which is often incorporated in boron-epoxy composite lami- 





3550 ENERGY RESEARCH ABSTRACTS 


nates to improve their shielding effectiveness. These analyses are 
used to study the transmission of EMP signals through planar 
composite sheets and into cylindrical composite shells in the frequen- 
cy and time domains. Both graphite-epoxy and ‘screened’ boron- 
— laminates are considered. Numerical results are presented to 
illustrate the analytical formulas which are derived. It is found that 
the shielding effect of a screened boron-epoxy composite laminate is 
essentially that of the screen itself. The laminate only has an effect 
on the equivalent sheet impedance of the screen for el-polar- 
ized fields, and this effect is relatively minor over the EMP frequen- 
cy spectrum. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 32009, 33094 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 34243 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 


34291 Society of Plastics Engineers 33rd annual technical confer- 
ence. Greenwich, CT; Society of Plastics Engineers (1975). 751p. 
(CONF-7505152—). 

From 33. annual technical conference of the SPE; Atlanta, 
GA, USA (5 May 1975). 

Portions of document are illegible. 

Data are presented concerning plastics including forming, 
analysis, recycling, applications, properties, hazards, and economics. 

S) 


STRUCTURE AND PHASE STUDIES 


34292 Amorphous contribution to the modulus of a semi-crystal- 
line polymer. Lohse, D.J.; Gaylord, R.J. (Univ. of Illinois, Urbana). 
Polym. Eng. Sci.; 18: No. 6, 512-517(May 1978). 

The amorphous contribution to the Young’s modulus of a 
semi-crystalline polymer is calculated for two morphologies: the 
spherulite and the stacked lamellae structure. Four types of amor- 
phous chains are considered: —_ (or tie molecules); cilia; loops; 
and floating, unattached chains. The statistics of a polymer chain 
between two, infinite, impenetrable, parallel walls are used in the 
modulus calculation. It is found that for each type of amorphous 
chain, the Young’s modulus is greater in the stacked lamellae struc- 
ture than in the spherulite. The Young’s modulus of a cilium, loo 
and floating chain all increase with increasing chain contour length 
while the Young's modulus of a bridge passes through a minimum 
value. The behavior of the Young’s modulus as a function of 
temperature is analogous. These results are discussed in terms of the 
relative importance of crystalline lamellar impenetrability and the 
inherent elastic nature of the amorphous chains, in the Young’s 
modulus behavior. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 34291 


34293 (UCRL-—81582) Evaluation of stiffness properties for dif- 
ferent morphologies in polymer blends and composites. Christensen, 
R.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 12 Oct 1978. Contract W-7405-ENG-48. 6p. (CONF-790415— 
6). Dep. NTIS, PC A03/MF AO1. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 


A review is made of the relative stiffening effects given by 
different morphological forms in two-phase material combinations. 
Specifically, we consider three geometric forms for one phase em- 
bedded in another continuous matrix phase: iculate, fibrous, and 
interpenetrating network. The effective stiffness properties for the 
particulate and fibrous cases are well known. The inte: etrating 
mee case is treated by taking a distribution of randomly oriented 

ella or platelets. The platelets are taken to have a very large 
diameter to-thickness ratio so that edge effects can be neglected. The 
resulting stiffness properties are expressed in terms of the volume 
fraction of each phase and their bulk and shear moduli. The resulting 
effective stiffness formulas are unchanged under conditions of a 
phase inversion. This behavior is required for a material of interpene- 
trating networks in which there is no geometric feature of the 
interface that can be used to distinguish which material is on which 
side of the interface. The fibrous inclusion poser is well known 
to give a P ayes stiffening effect than the particulate inclusion 
geometry. The platelet or interpenetrating network form for a phase 
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provides about three times the stiffening effect as given by the same 
phase in fibrous form. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 34291 


RADIATION EFFECTS 


34294 Plastics in nuclear energy engineering. Domininghaus, H. 
Gummi, Asbest, Kunstst.; 31: No. 8, 589-592(Aug 1978). (In German). 

This paper reviews engineering parts made of plastics which 
are used in nuclear reactors and related equipment. In this regard 
particular attention is given to the resistance of plastics used against 
nuclear radiations (gamma rays, electron beams, etc.), as well as 
against chemical attacks. Polyethylene has been shown to be suitable 
material for protection against high-energy radiation. 3 refs. 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 32509, 32870, 32877, 32878, 
32879, 32883, 32890, 32891, 32892, 34299 


(UCRL-Trans—11454) Method of removing titanium and 
silicon oxide layers from optically-treated substrates. Horky, M.; 
Reznicek, M.; Micoch, P. Feb 1979. Translated from . Czech Patent 
Application 147,278. 4p. Dep. NTIS, PC A02/MF A011. 

A method is described for removing titanium and silicon 
oxide layers from optically treated substrates, for example from 
silicon glass. It differs from prior art in that the substrates and 
damaged surface are placed in a solution containing 0.5 to 70% (by 
weight) ammonium sulfate (or sulfates of alkali metals or alkaline- 
earth metals, or sulfates of transitional metals, e.g., manganese, iron, 
cobalt, nickel, zinc, copper, cadmium) and 30 to 99.5% (by weight) 
sulfuric acid, wherein this solution and substrate are heated and 
maintained at 200 to 350°C for 5 to 40 minutes until the surface has 
been cleaned. 


34296 Method of making a cellulose acetate low density microcel- 
lular foam. Rinde, J.A. (to Department of Energy). US Patent 
4,118,449. 3 Oct 1978. Filed date 9 Dec 1976. 6p. 

PAT-APPL-749,205. 

Los-density microcellular foam having a cell size of not 

eater than 2 pm and a method is described for making by dissolv- 

ing cellulose acetate in an acetone-based solvent, gelling the solution 
in a water bath maintained at 0 to 10°C for a selected period of time 
to allow impurities to diffuse out, freezing the gel, and then freeze- 
drying wherein water and solvents sublime and the gel structure 
solidifies into low-density microcellular foam. The foam has a densi- 
ty of 0.065 to 0.6 x 10*kg/m® and cell size of about 0.3 to 2 um. The 
small cell size foam is particularly adaptable for encapsulation laser 
targets. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 34269 


34297 (CONF-780932—7) Dopant profile changes induced by 
pulsed laser annealing. White, C.W.; Christie, W.H.; Pronko, P.P.; 
Appleton, B.R.; Wilson, S.R.; Young, R.T.; Wang, J.C.; Wood, R.F.; 
Narayan, J.; Magee, C.W. (Oak Ridge National Lab., TN (USA)). 
Aug 1978. Contract W-7405-ENG-26. llp. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on ion beam modification of materials; 
Budapest, Hungary (4 Sep 1978). 

Secondary ion mass spectrometry (SIMS) and Rutherford ion 
backscattering was used to investigate the effects of pulsed laser 
annealing (Q switched ruby laser, 50 x 10~* sec. pulse duration time) 
on silicon crystals implanted by B, P, As, Sb, Cu, and Fe. The results 
show that B, P, As, and Sb undergo substantial redistribution in the 
absence of significant surface segregation during the laser annealing 
process. Calculations strongly suggest that the crystal can be melted 
to 1 depth of ~ 1p and the implanted region remains in the melted 
state for several hundred nanoseconds. Profiles calculated for liquid 
phase diffusion of the dopant are shown to be in excellent agreement 
with the experimental results. Arsenic — after laser annealing 
are shown to be very sensitive to the laser photon energy density. 
Profiles for implanted Cu and Fe show si: iffcant segregation to the 
surface after pulsed laser annealing and this may be related to their 
very low segregation coefficient from the liquid. 


34298 (UCRL—52610) Equations of state of SiO. and H.O 
mixtures. Ree, F.H. (California Univ., Livermore (USA). Lawrence 
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Livermore Lab.). 1 Dec 1978. Contract W-7405-ENG-48. 37p. Dep. 
NTIS, PC A03/MF AO1. 

Equations of state (EOS) of silicon dioxide—water mixutes 
were developed to allow realistic computer simulations of surface 
and underground nuclear explosions of different yields to be con- 
ducted. Beacuse the amount of water contained in silicate rocks 
affects the size of craters and cavities formed by nuclear explosions, 
this factor must therefore be included in calculations of the EOS 
data of silicon cioxide—water mixtures. EOS were tabulated for 
mixtures containing three different concentrations of water at densi- 
ties between 10-° and 140 Mg/m* and temperatures between 0.025 
and 25,000 eV. The calculations were performed by using an im- 
proved mixture model based on earlier EOS data of silicon dioxide 
and water. The improved model makes allowances for a nonequili- 
brium dynamic effect that occurs more slowly than does the poly- 
morphic phase change of silicate rocks. These data were used in an 
attempt to simulate the behavior of water-containing rocks during 
nuclear explosions. 17 figures, and 7 tables. 


PROPERTIES 


REFER ALSO TO CITATION(S) 33577, 33881, 33882, 33883, 
33929, 33930, 34169, 34298, 34334 


34299 (AD-A—058772) Analysis of semiconductor structures by 
nuclear and electrical techniques. Final technical report. Nicolet, 
Marc-A.; Mayer, J.W. (California Inst. of Tech., Pasadena (USA). 
Dept. of Electrical Engineering). Jun 1978. Contract F19628-75-C- 
0008. 25p. NTIS PC A02/MF AO1. 

This report summarizes the results obtained under a contract 
from 1974 to 1977, focusing on silicide formation of thin metal films 
on a Si substrate. The main thrust of the effort was directed at: (1) 
Development of the data base on thin-film silicide formation, and the 
investigation of the influence of the Si substrate on the silicide 
formation. When taken in context with results of other studies, the 
data obtained exhibit a clear pattern of behavior among the various 
metal films, but the detailed picture appears to be complex; (2) 
Development of marker experiments by ion-implanted Ar or Xe 
markers; (3) Clarification of the role played by oxygen contamina- 
tion in silicide formation; (4) Stability of silicide layers; (5) Reaction 
of metal layers with SiO;; (6) Electrical characteristics of PdeSi; and 
(7) A computer Fae aon was written to synthesize backscattering 
spectra for thin-film samples composed of successive layers of uni- 
form thickness and composition. 


34300 Ge : Ga photoconductors in low infrared backgrounds. 
Haller, E.E.; Hueschen, M.R.; Richards, P.L. (Department of Instru- 
ment Techniques, Lawrence Berkeley Laboratory, Berkeley, Cali- 
fornia 94720). Appl. Phys. Lett.; 34: No. 8, 495-497(15 Apr 1979). 

We report the development of infrared photoconductive de- 
tectors which are background fluctuation noise limited at photon 
fluxes < or =10°s~*. The detectors were fabricated from germani- 
um doped with 2 x 10" cm= 3 gallium. Detectors operated in the 
conventional manner at T=3 K showed significant photoconductive 
response for wavelengths out to 120 um with a minimum NEP of 2.4 
x 10°’? W Hz/sup -1/2/ at 94 pm. Detectors operated at T=2 K 
with a uniaxial stress of 60 kgf mm~* applied along a [100] direction 
showed significant response to 205 4m and gave a minimum NEP of 
5.7 x 1077 W Hz/sup -1/2/ at =150 pm. The stressed detectors are 
four orders of magnitude more sensitive than any previous photo- 
conductor beyond 120 um. 


34301 (GA-A—15116) Properties of unirradiated production 
grade H-451; lot 478. Beavan, L.A. (General Atomic Co., San Diego, 
CA (USA)). Jan 1979. Contract EY-76-C-03-0167-065. 144p. Dep. 
NTIS, PC A07/MF AO1. 

Three logs of H-451 graphite were characterized for density, 
mechanical properties under tensile, compressive, and flexural loads, 
thermal expansivity, thermal conductivity, and chemical impurity 
content. Bulk density, thermal conductivity, and mechanical proper- 
ty values observed were equal to or slightly (up to 5%) higher than 
comparable property values measured in preproduction grade H-451. 
Thermal expansivity of the production H-451 was as much as 10% 
lower than in preproduction material. Although chemical impurity 
content of the production grade logs was noticeably higher, the 
impurity levels remain within specified limits. The weakest portion 
of the graphite log under axial stress was found to be the end center 
rather than the midlength center. 


34302 (LBL—8335) Acoustic emission sources in brittle solids. 
Evans, A.G. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1978. Contract W-7405-ENG-48. 22p. (CONF-781186—2). 
Dep. NTIS, PC A02/MF AO1. 
From 96. meeting of the Acoustical Society of America; 
Honolulu, HI, USA (27 Nov 1978). 
The sources of acoustic emission that are prevalent in brittle 
solids are examined, especially microcrack sources and sources that 
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accompany macrocrack extension. The emission amplitude distribu- 
tions are derived using crack opening displacement solutions perti- 

nent to each source type, and assuming an extreme value size 
distribution of precursors consistent both with the functional form of 
typical emission amplitude distributions and with defect size observa- 
tions. Acoustic emission event rates are derived from the stress and 
time dependence of crack growth. Stress history effects are afforded 
particular emphasis. Finally, some applications of acoustic emission 
that emerge from the analysis of the source characteristics are briefly 
evaluated. 


34303 (NTIS/PS—78/1052) Carbon and graphite. Part 3. 
Graphite - physical, mechanical, and structural studies (a 


with abstracts). Report for 1964—August 1978. Smith, M.F. (National 
Technical Information Service, Springfield, VA (USA)). Oct 1978. 
300p. 


Research on the physical, mechanical, and structural proper- 
ties of graphite are presented. Studies of graphite composites and 
fibers are excluded along with graphite chemistry. The majority of 
these studies deal with the use of graphite as a reactor material. (This 
updated bibliography contains 294 abstracts, 30 of which are new 
entries to the previous edition.) 


34304 Spatial-diffusion measurements in impurity-doped solids by 
degenerate four-wave mixing. Hamilton, D.S.; Heiman, D.; Feinberg, 
J.; Hellwarth, R.W. (Electronic Sciences Laboratory, University of 
Southern California, Los Angeles, California 90007). Opt. Lett.; 4: 
No. 4, 124-125(Apr 1979). 

A method is introduced that measures the spatial-migration 
rate of electronic excitation in condensed media over distances of the 
order of 0.1 ym. Two volume holographic gratings of widely 
differing modulation periods are simultaneously produced, using a 
phase-congugate wave geometry of degenerate nate mixing. 
Spatial migration results in a reduced scattering efficiency of one 
grating and is observed as a polarization rotation of the backward- 
going output wave. Upper limits are placed on the diffusion con- 
stants in pink ruby and Nd* -doped silicate glass. 


34305 Onsets of electron-hole—droplet luminescence in Si. Ham- 
mond, R.B.; Silver, R.N. (Electronics and Theoretical Division, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 97545). 
Phys. Rev. Lett.; 42: No. 8, 523-526(19 Feb 1979). 

We report measurements of the laser excitation thresholds for 
the onset of electron-hole-droplet luminescence in Si in the tempera- 
ture range 2.5-19.3 K. The results are consistent with finite-lifetime 
nucleation theory. Fits to the data determine a surface tension < or 
= 1.1 x 10°? erg/cm? and a sticking fraction < or = 5%. 


34306 Reliability of pseudopotential charge densities. Schlueter, 
M.; Zunger, A.; Kerker, G.; Ho, K.M.; Cohen, M.L. (Bell Laborato- 
ries, Murray Hill, New Jersey 07974). Phys. Rev. Lett.; 42: No. 8, 
540-543(19 Feb 1979). 

An analysis of the charge-density and energy-level separa- 
tions for the Sie molecule is made using local semiempirical and 
nonlocal first-principles pseudopotentials. The results are compared 
with Hartree-Fock-Slater all-electron calculations. It is demonstrat- 
ed that pseudopotential calculations for molecules are reliable, and 
that recent objections based on charge-density topology are unwar- 
ranted. 


34307 Spin fluctuations in a random one-dimensional Heisenberg 
antiferromagnet: (CDs)sNMn/sub c/Cu/sub 1-c/Cls. Endoh, Y.; Shir- 
ane, G.; Birgeneau, R.J.; Ajiro, Y. (Brookhaven National Labora- 
tory, Upton, New York 11973). Phys. Rev., Sect. B. Condens. Matter; 
19: No. 3, 1476-1483(1 Feb 1979). 

In this paper we report a detailed neutron scatteri —_ of 
the spin fluctuations in the random one-dimensional Heisen 
antiferromagnet (CDs)4NMn/sub c/Cu/sub 1-c/Cls with c = ory, 
and c = 0.85. In this material the Mn-Cu exchange is only about 4% 
of the Mn-Mn exchange so that this system corresponds to a "weak- 
link” impure chain. For temperatures such that k/sub B/T > J/sub 
MnhyphenCu/ percolationlike behavior is observed, while for k/sub 
B/T < J/sub MnhyphenCu/ "weak-link” behavior obtains. The 
instantaneous magnetic correlations are found to be in good quantita- 
tive accord with the exact results for the random classical Heisen- 
berg model. We also discuss briefly the spin-wave excitations at 
large q's and the spin dynamics for q ~ k, the inverse correlation 
length. 


34308 Pb/PbF:2/BiF;/Bi thin solid film reversible galvanic cell. 
Danto, Y.; Poujade, G.; Pistre, J.D.; Lucat, C.; Salardenne, J. (Univ. 
de Bordeaux I, Talence, France). Thin Solid Films; 55: No. 3, 347- 
354(15 Dec 1978). 

Thin film solid state galvanic cells were made using lead as 
the anode, PbF2 as the electrolyte and BiF;/Bi as the cathode. The 
cells were obtained by charging a simple Bi/PbF2/Bi structure. Such 
elements develop open-circuit voltages of 353 mV, in good agree- 
ment with the theoretical value. The discharge characteristics show 





3552 ENERGY RESEARCH ABSTRACTS 


a plateau region of several hours. At room temperature current 
densities of 40 uA cm™? were measured with voltages of about 200 
mV. Short-circuit currents larger than 1 mA cm™* were obtained. 
The cells are entirely reversible, and many complete charge-dis- 
charge cycles were performed. The evolution of the d.c. internal 
resistance as a function of discharge is discussed. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 33880, 33929, 34230 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 34229, 34243, 34633 


34309 (AD-A—058677) Radiation induced dielectric relaxation 
in rare-earth doped calcium fluoride. Final report 1977—1978. Kolod- 
ziej G.C. (Naval Academy, Annapolis, MD). 25 May 1978. 68p. 
S PC A04/MF AOl1. 

Low frequency dielectric properties of rare-earth doped cal- 
cium fluoride crystals were studied over a temperature range of 5.5 
K to 380 K. Low flux neutron radiation was found to have no effect. 
Gamma rays, on the other hand, were found to significantly effect 
these properties. The results oe the hypothesis that R sub 1 is 
from isolated dipoles, R sub 2 is from simple clusters, and R sub 3, R 
sub 4 and R sub 5 are from more complex clusters. The possible use 
of dielectrics in dosimetry also is discussed. (Author) 


34310 (NTIS/PS—78/1031) Ion implantation (a bibliography 
with abstracts). Report for 1964—August 1978. Reimherr, G.W. 
(National Technical Information Service, Springfield, VA (USA)). 
Sep 1978. 299p. 

The cited reports discuss research concerning ion implanta- 

tion, particularly as applied to the microelectronics field. Specific 
topics include equipment, techniques, semiconductor doping, and 
radiation effects on material properties. (This updated bibliography 
contains 295 abstracts, 42 of which are new entries to the previous 
edition.) 
34311 Radiative recombination involving silane molecules in sili- 
con, Safronov, L.N.; Smirnov, L.S. (Institute of Semiconductor 
Physics, Siberian Branch of the Academy of Sciences of the USSR, 
Novosibirsk). Sov. Phys. - Semicond. (Engl. Transl.); 12: No. 11, 1298- 
1300(Nov 1978). 

An investigation was made of the low-temperature photolu- 
minescence near the fundamental absorption edge of silicon irradiat- 
ed with hydrogen ions at elevated temperatures (200—550°C). It 
was found that a 1.12 eV line and a wide 1.03—1.12 eV band were 
due to radiative recombination involving the electronic terms of 
silane molecules and radicals formed in silicon single crystals as a 
result of irradiation. An analysis of the fine structure of the 1.03— 
1.12 eV band was made assuming participation of donor—acceptor 
pairs in the recombination process and this made it possible to 
suggest the polysilane molecule configuration in the silicon lattice. 


34312 Self-healing of radiation damage in CdS single crystals at 
high doses of fast reactor neutrons. Galushka, A.P.; Davidyuk, G.E.; 
Manzhara, V.S. (Lesia Ukrainka State Pedogogical Institute, Lutsk). 
wo - Semicond. (Engl. Transl.); 12: No. 11, 1356-1357(Nov 

Irradiation of CdS single crystals with fast reactor neutrons in 
doses of 2 x 10'* cm~? or higher demonstrated saturation of changes 
in the exciton reflection spectra, fundamental absorption edge, 
mobility of electrons, dark current, Fe gene photoconduc- 
tivity spectrum, and luminescence. This was attributed to self-heal- 
ing effects at high doses which resulted from local heating to 
temperatures in excess of 1000°C. (AIP) 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 


REFER ALSO TO CITATION(S) 32018, 32067, 32073, 32660, 34770 


34313 (PNL—2850(Pt.1), pp 3.109-3.111) Determination of 
opt 2 urine by paper chromatography. Smith, V.H.; Gelman, R.A. 
In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 
_ _A paper chromatographic assay has been developed for meas- 
uring DTPA in urine to within 10% at concentrations greater than 
10-°M. This rapid method is subject to few interferences, needs only 
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10 to 20 yl of urine, and requires minimal handling of radioactive 
urine. The method has been tested on in vitro and in vivo DTPA- 
spiked urine samples. 

34314 Chemical and reference materials in the nuclear 
fuel cycle. O'Hare, P.A.G. (International Atomic Energy Agency, 
Vienna (Austria). Dept. of Research and Isotopes). Proc. Anal. Div. 
Chem. Soc.; 15: No. 8, 244-247(Aug 1978). 

A meeting to discuss the above subject was held by an 
Advisory Group at IAEA Headquarters, Vienna, from November 8- 
10, 1977. The main topics were: what is the present status of 
reference materials for nuclear material analysis and safeguards 

; what new reference materials are required, and can the 
Agency expedite the provision of such materials; to what extent 
should the = soap bps involved in this area; should a compilation be 
published listing available reference materials, their cost and the 
mechanism for their procurement. The discussions are summarised, 
together with recommendations to the Agency and to Member 
States. It is stated that the measurement of plutonium and uranium 
and the determination of isotopic content were the main subjects 
discussed: there was insufficient time to consider other topics such as 
cladding, structural materials, moderators. A list of reference materi- 
als to satisfy present and anticipated future needs was compiled and 
is presented. 


34315 Evapographic laboratory analyzer for petroleum products. 
Farzane, N.G.; Ilyasov, L.V. (M. Azizbekov Azerb Inst of Pet and 
Chem, Az SSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
14: No. 3-4, 221-226(1978). 

In this article the authors describe an automatic evaporogra- 
phic laboratory analyzer for petroleum products. In the isothermal 
evaporographic method of analysis, the temperature of the container 
is held constant; the sample of liquid material taken for analysis is 
always the same volume. Vapors in the stream of carrier gas are 
detected by means of a diffusion detector with constant sensitivity. 
The vaporization curves (evaporograms) are shown (as plotted on 
the recorder) for multicomponent materials, in icular petroleum 
products and pure compounds. A detailed description of the appara- 
tus and its tion techniques is followed by presentation of how 
the results should be interpreted with help of mathematical equa- 
tions. Results are presented from measurements of the average space 
velocity of vaporization, the molecular weight, and saturated vapor 

ure for oleum fuels and pure hydrocarbons, as performed 
y means of the evaporographic analyzer. 10 refs. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


34316 282Cf based nondestructive assay system for fissile materi- 
al. Menlove, H.O.; Crane, T.W. (Los Alamos Scientific Lab., 
wr (USA)). Nucl. Instrum. Methods; 152: No. 2, . 549-557(15 Jun 
1 ‘ 


A modulated *°*Cf source assay system ‘Shuffler’ based on 
fast-or-thermal-neutron interrogation combined with delayed-neu- 
tron counting has been developed for the assay of fissile material. 
The *°*Cf neutron source is repetitively transferred from the interro- 
gation position to a shielded position while the delayed neutrons are 
counted in a high efficiency “He neutron well-counter. For samples 
containing plutonium, this well-counter is also used in the passive 
coincidence mode to assay the effective *“°Pu content. The design of 
an optimized neutron tailoring assembly for fast-neutron interroga- 
tion using a Monte Carlo Neutron Computer Code is described. The 
Shuffler system has been applied to the assay of fuel pellets, inven- 
tory samples, irradiated fuel and plutonium mixed-oxide fuel. The 
system can assay samples with fissile contents from a few milligrams 
up to several kilograms using thermal-neutron interrogation for the 
low mass samples and fast-neutron interrogation for the high mass 
samples. Samples containing **U-7°*U, or 7°°U-Th, or UOQ:-PuO, 
fuel mixtures have been assayed with the Shuffler system. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 32068, 32341, 32363, 32510, 32913 


34317 (IS-T—845) New techniques for analysis of organic pollut- 
ants in water. Kissinger, L.D. (Iowa Univ., Iowa City 
(USA). t. of Chemistry). Jan 1979. Contract W-7405-ENG-82. 
16p. Dep. S, PC A08/MF A0O1. 

Thesis. 

An abstractor packing prepared by coating Chromosorb G 
AW/DMCS with copper(II) chloride was effective for removal of 
amines from gas-chromatographic streams, but it did not affect the 
chromatographic behavior of nonamine compounds. By using pre- 
columns packed with the abstractor packing, solventless chromato- 
grams were obtained for samples in pyridine. A method was devel- 
oped for determining haloforms in drinking water by sorption of the 
haloforms on columns packed with acetylated XAD-2. A pre- 
column of the abstractor packing was used to remove the pyridine 
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solvent from the samples containing the haloforms concentrated 
from waters. Detection limits for the four chloro-, bromo- haloforms 
in a 100-ml water sample using an electron capture detector were 
below 1 ppB. Addition of ascorbic acid to chlorinated waters was 
effective for stopping the production of haloforms. Design of the 
inlet allowed samples to be introduced to the capillary column in a 
Tracor model 550 gas chromatograph with or without splitting of 
the carrier-gas stream. An exit splitter was implemented that carried 
the effluent from the capillary column to two detectors. The capil- 
lary-column system was applied to the analysis of trace components 
in complex mixtures. Small columns packed with Florisil were used 
to fractionate mixtures of organic compounds by gravity-flow liquid 
chromatography. Three fractions of organic compounds were col- 
lected from the Florisil columns. The recovery and elution behavior 
of many organic compounds was investigated. Organic compounds 
from fifteen waters were fractionated on Florisil. 


34318 Metal-ion chelation chromatography on silica-immobilized 
8-hydroxyquinoline. Jezorek, J.R.; Freiser, H. (Univ. of Arizona, 
Tucson). Anal. Chem.; 51: No. 3, 366-373(Mar 1979). 

A chromatographically useful packing is prepared by immobi- 
lizing 8-hydoxyquinoline on Porasil. This material, whose capacity is 
about 50 pequiv/g, behaves with an efficiency of about 0.2 to 0.5 
mm/theoretical plate but is capable of separating such similar metal 
ions as Co-Ni, Cd-Pb-Zn, and La-Gd-Yb at trace levels employing 
both isocratic and continuous gradient elution. On a fundamental 
level, the relationship between solution chelate stability and chroma- 
tographic behavior is described. 9 figures, 2 tables. 


34319 Modified procedure to determine acid-insoluble lignin in 
wood and pulp. Effland, M.J. (Forest Service, Madison, WI). Tappi; 
60: No. 10, 143-144(Oct 1977). 

If wood is treated with strong acid, carbohydrates are hydro- 
lyzed and solubilized. The insoluble residue is by definition lignin 
and can be measured gravimetrically. The standard method of 
analysis requires samples of 1 or 2 g of wood or pulp. In research at 
this laboratory these amounts of sample are often not available for 
analytical determinations. Thus we developed a modification of the 
standard procedure suitable for much smaller sample amounts. The 
modification is based on the procedure of Saeman. Wood samples 
require extraction prior to lignin analysis to remove acid-insoluble 
extractives that will be measured as lignin. Usually this involves only 
a standard extraction with ethanol—benzene. However, woods high 
in tannin must also be subjected to extraction with alcohol. Pulps 
seldom require extraction. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 32063 


34320 (PNL—2850(Pt.1), pp 3.65-3.66) Uranium-233 analysis of 
biological samples. Gies, R.A.; Ballou, J.E.; Case, A.C. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Two liquid scintillation techniques were compared for **U 
analysis: a two-phase extraction system (D2EHPA) developed by 
Keough and Powers, 1970, for Pu analysis; and a single-phase 
emulsion system (TT21) that holds the total sample in suspension 
with the scintillator. The first system (D2EHPA) was superior in 
reducing background (two- to threefold) and in accommodating a 
larger sample volume (fivefold). Samples containing > 50 mg/ml of 
slats were not extracted quantitatively by D2EHPA. 


34321 Quantitative analysis by X-ray fluorescence using first 
principles for matrix correction. Hulett, L.D.; Dunn, H.W. (Oak 
Ridge National Lab., Tenn. (USA)); Tarter, J.G. (Angelo State 
Univ., San Angelo, Tex. (USA)). J. Radioanal. Chem.; 43: No. 2, 
541-557(1978). 

The quantitative interpretation of X-ray fluorescence (XRF) 
data is often difficult because of matrix effects. The intensity of 
fluorescence measured for a given element is not only dependent on 
the element's concentration, but also on the mass absorption coeffi- 
cients of the sample for the excitation and fluorescence radiation. 
Also, there are interelement effects in which high-energy fluores- 
cence from heavier elements is absorbed by lighter elements with a 
resulting enhancement of their fluorescence. Recent theoretical 
treatments of this problem have shown that X-ray fluorescence data 
can be corrected for these matrix effects by calculations based on 
first principles. Fundamental constants, available in atomic physics 
data tables, are the only parameters needed. It is not necessary to 
make empirical calibrations. The application of this correctional 
procedure to alloys and alumina-supported catalysts is described. A 
description is given of a low-background spectrometer which uses 
monochromatic Ag Ksub(a) radiation for excitation. Matrix correc- 
tions by first principles can be easily applied to data from instru- 
ments of this type because fluorescence excitation cross-sections and 
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mass absorption coefficients can be accurately defined for monoch- 
romatic radiation. 


34322 Fluorescent excitation analysis in medicine. Kaufman, L.; 
Price, D.C.; Holliday, M.A.; Payne, B. (California Univ., San Fran- 
cisco (USA)); Camp, D.C. (Lawrence Livermore Lab., Livermore, 
Calif. (USA)); Nelson, J.A. (Utah Univ., Salt Lake City (USA)); 
Deconninck, F. (Vrije Universiteit, Brussels (Belgium)). J. Ra- 
dioanal. Chem.; 43: No. 2, 321-346(1978). 

The fluorescent excitation analysis (FEA) equipment and 
techniques developed at the University of California, San Francisco, 
are reviewed and the recent advances and their impact on extending 
the applicability are discussed. After a brief survey on eee principles 
of the FEA (limitations due to background, count rate limits, detec- 
tors), the in-vitro analysis is treated (system performance, applica- 
tions, and trends in development). In the next part, in-vivo FEA is 
discussed with the following applications: absolute iodine quantita- 
tion, clearance of heavy metals from the lungs, cardiac output 
determinations, blood flow measurements. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 32365, 32387, 34339, 34352, 
34381, 34694, 34903 


34323 (EML—352) Trace element anal of metabolic samples. 
Klusek, C.S. ent of Energy, New Yi York (USA). Environ- 
mental Measurements Lab.). Feb 1979. 33p. Dep. NTIS, PC A03/ 
MF AOl1. 

The metabolic balances of six trace elements (Cd, Cu, Mn, Ni, 
Pb, and Zn) were determined for adult male subjects under con- 
trolled dietary conditions. The dietary intake and the urine and fecal 
excretion for five 6-day periods were analyzed by three laboratories 
by atomic absorption spectrometry (AAS). The accuracy and preci- 
sion of each laboratory varied with element and matrix. None of the 
laboratories provided satisfactory analysis for Pb in stool samples or 
for any of the elements in urine samples. The results of the urine 
analyses reflect the difficulties encountered in AAS at the 1 to 50 
ppb level. Laboratories with acceptable precision and recovery do 
not necessarily show a correspondingly low level of variability in 
the average concentration for the five periods. In stool samples, 
where the variability in the mean concentration is 5 to 15% greater 
than the level of precision, part of this increase in variability can be 
attributed to individual differences. The increase in variability seen 
to a lesser degree in diet samples is due to sample to sample variation 
and contamination. These data are representative of the current state 
of trace metal analysis of metabolic samples. Calculated balances and 
retention levels based on these analyses can lead to erroneous 
conclusions. The coefficient of variation associated with the mean 
balance varies from 60% for Zn to 70 to 240% for Cd. 


34324 (S-T—834) Inductively coupled plasma—atomic emission 
nitrogen—argon admixtures 


discharge a ¥ 
(USA). Jan 1979, Contract W-7405-ENG-82. 67p. Dep. NTIS, PC 
A04/MF AO1. 

Thesis. 

The effects of the use of nitrogen in either the plasma coolant 
or aerosol carrier gas flows on the physical and spectrochemical 
properties of the inductively coupled plasma (ICP) were examined. 
While the plasma operated with nitrogen in the coolant flow exhibit- 
ed a stability comparable to that of the argon plasma, the use of 
nitrogen in the aerosol carrier gas flow resulted in a plasma that was 
less stable. The detection limits obtained for the three plasmas 
exhibited a similar trend. In addition, the use of nitrogen—argon 
admixtures in the plasma coolant gas flow yielded an increase in both 
the net analyte and the background emission intensities when the 
corresponding argon and nitrogen—argon plasmas were operated 
under various conditions. Furthermore, the effect of aluminum on 
the Ca II (393.4 nm) spectral line was reported for the 1000/1 Al/Ca 
molar ratio. At an observation height of 15 mm, the signal depres- 
sions were 4 and 14% for the nitrogen—argon and the argon 
plasmas, respectively. The above experimental evidence suggested 
that the operation of the ICP with an Ar—Nz2 coolant gas might be 
hotter than the argon plasma currently in use in this laboratory. The 
demountable plasma torch designed in collaboration with K. Olson 
yielded detection limits for 15 elements and 19 spectral lines that 
were approximately within a factor of two of those obtained with 
the torch of fused quartz design. The design also appeared to offer a 
more readily initiated plasma discharge. The experimental evidence 
presented supports the utilization of nitrogen—argon admixtures in 
the plasma coolant gas flow as alternate discharge atmospheres for 
inductively coupled plasma—atomic emission spectroscopy. In con- 
trast, the experimental evidence shows that there is a deterioration in 
both physical and spectrochemical properties of plasmas operated 
with a nitrogen aerosol carrier gas. 
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34325 High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid chromatograph 
and a Zeeman atomic absorption spectrometer. Koizumi, H.; 
McLaughlin, R.D.; Hadeishi, T. (Univ. of California, Berkeley). 
Anal. Chem.; 51: No. 3, 387-392(Mar 1979). 

A new furnace has been constructed that allows atomic 
absorption detection of volatile organometallic compounds. The 
operation of this furnace is demonstrated by analyzing the eluent of a 
high pressure liquid chromatograph utilizing Zeeman atomic absorp- 
tion spectrometry. The centent of tetraethyllead in National Bureau 
of Standards gasoline standards was determined. Data are presented 
on the ability of this furnace to suppress interference with cadmium 
and lead determinations by MgCl, CuCl, and CaCl. It was found 
that two orders of magnitude more interferent can be tolerated. The 
determination of lead in automotive exhaust is also described. 7 
figures, 4 tables. 


34326 Fluorescence indicator for the analysis of hydrocarbon 
mixtures. Klink, R. (to Merck Patent G.m.b.H., Darmstadt (Ger- 
many, F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,421,793/B/. 28 Apr 1977. 2p. (In German). 

A fluorescence indicator to determine hydrocarbon mixtures 
according to the FIA method (Fluorescence Indicator Adsorption 
Analysis) is described. The fluorescence indicator is characterized by 
a content of at least one alkyl pyrene-(1), where the alkyl group may 
have up to 12 C atoms as blue fluorescent components. It has the 
advantage of being unmistakeably recognized even by unexperienced 
observer. No type of benzene is known where the blue fluorescent 
zone cannot be perfectly recognized by the addition of alkyl pyr- 
enes. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 32298, 32313, 35011 


34327 (MHSMP—79-13) High speed gel permeation chromato- 
graphy. IV. Preliminary results on silicone resins. Kohn, E.; Ashcraft, 
R.W. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX 
(USA)). Feb 1979. Contract EY-76-C-04-0487. 21p. Dep. NTIS, PC 
A02/MF AO1. 

A feasibility study was conducted to determine the applicabil- 
ity of high speed gel permeation chromatography (HSGPC) to the 
analysis of silicones. It was found that the method yields significantly 
higher resolution compared with conventional GPC. A number of 
Dow-Corning silicone resins were analyzed by the HSGPC method 
and all samples exhibited complex distributions of either two partial- 
ly resolved peaks or of a peak and a shoulder. A computer method 
was developed to deconvolute the chromatographic curves into 
their component peaks, which were Gaussian. The deconvolution 
technique permitted the determination of the molecular weight pa- 
rameters of the individual peaks or shoulders, including number-, 
weight-, viscosity-, and z-averages, as well as relative amounts of the 
components represented by the peaks or shoulders. Exploratory 
results also indicated that it is feasible to determine functional 
groups, such as silicon hydride and vinyl-silicon for the individual 
components of the mixture, represented by a peak or a shoulder. 
Qualitative results were obtained by application of an infrared detec- 
tor and use of tetrachloroethylene solvent. Results also indicated 
that further development is likely to yield a quantitative method of 
analysis for these functional groups. 


34328 Determination of polycyclic aromatic hydrocarbons in dust 
deposits by high-performance liquid chromatography using multi-wave- 
length ion. Pt. 1. Qualitative results. Fechner, D.; Seifert, B. 


A Atpat 





(Bundesg: it, Berlin (Germany, F.R.). Inst. fuer Wasser-, 
Boden- und Lufthygiene). Z. Anal. Chem.; 292: No. 3, 193-198(1978). 
(In German). 

A method is described for the rapid qualitative analysis of 
phenanthrene, fluoranthene, pyrene, benzo(b)fluorene, 
benzo(a)anthracene, bezo(e)pyrene, benzo(b)fluoranthene, perylene, 
benzo(k)fluoranthene, benzo(a)pyrene, benzo(ghi)perylene, anth- 
anthrene and coronene in dust deposites. After extraction of the 
sample with cyclohexane, a clean-up of the extract is performed on a 
deactivated silica gel column. The compounds are separated by high- 
performance liquid chromatography on reversed-phase material with 
acetonitrile/water (80:20) as mobile phase. The use of a dual-wave- 
length UV-detector and an additional fluorescence detector in a 
single run provides three chromatograms which permit the identifi- 
cation of the individual polycyclic aromatics by aid of test chroma- 
tograms. The time needed for one analysis including sample prepara- 
tion is not more than 2.5 h. By suitable combination of the different 
analytical steps, about ten analyses can be carried out in a normal 
working day. 


34329 Equipment for separating gas mixtures. Shropshire, J.A. 
(to Exxon Research and Engineering Co., Linden, N.J. (USA); 


ERA VOL. 4, NO. 12 


Deutsches Patentamt, Muenchen (Germany, F.R.)). German(FRG) 
Patent 1,719,477/B/. 2 Jun 1977. 4p. (In German). 

The invention describes — to separate gas mixtures 
by diffusion through a porous wall. The equipment consists of a gas- 
tight container which is subdivided into two chambers by a porous, 
hydrophilic material-containing wall. The one chamber has an inlet 
and outlet for the gas mixture to be separated and the other an outlet 
for the diffused gas share. The porous wall consists of a mixture of 
hydrophobic polymers present as small particles and the hydrophilic 
material; the chamber containing the chamber absorbing the diffused 
gas contains an aqueous liquid covering the porous wall. 


34330 (RFP-Trans—266) Technological properties of ion-ex- 
change membranes. Maurel, A.; Pierrard, P. Translated from RGE, 
Vol. 86, No. 5, pp. 396-398 (1977) Rev. Gen. Electr.; 86: No. 5, 396- 
398(1977). 1lp. . NTIS, PC A02/MF AO1. 

The authors first review the essential properties of an ion- 
exchange membrane—selectivity and specific resistance—and then 
emphasize the importance to be attributed to uniformity of these 
properties and to the absence of continuous solutions. When installed 
in a more or less complex structure, the membrane undergoes 
mechanical, chemical and thermal stresses. Nevertheless, it must 
exhibit dimensional stability and constancy of its properties as a 
function of time. However, these properties are merely a more or 
less satisfactory compromise, since the reliability and economy ob- 
tained today depend more on process design than on membrane 
quality. 


INORGANIC AND PHYSICAL CHEMISTRY 
REFER ALSO TO CITATION(S) 35182 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 32741, 32755, 33886, 34359, 
34366, 34369, 34371, 34394 


34331 (CONF-7810125—1) Synchrotron radiation and atom pair 
correlation functions in electrolyte solutions. Triolo, R.; D’Aprano, 
A. (Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 12p. Dep. NTIS, PC A02/MF AO1. 

From 13. meeting of A.I.C.F.; Catania, Italy (10 Oct 1978). 

Despite the enormous effort invested in experimental determi- 
nations of the properties of water and aqueous solutions, understand- 
ing is still rudimentary. Many of the problems are consequences of a 
nonrigorous definition of interparticle interactions. It is now clear 
that after properly ion—water interactions in terms of probability 
functions of position and orientation it is possible to probe these 
interactions at molecular levels using diffraction experiments. The 
role of synchrotron x-ray radiation in this context is being examined. 
Emphasis is given to the possibility of performing different experi- 
ments analogous to those done using the isotopic substitution method 
in neutron diffraction. 


34332 (IS-T—848) New series of chelated organochromium(II]) 
complexes. Samuels, G.J. (Ames Lab., IA (USA)). Jan 1979. Con- 
tract W-7405-ENG-82. 198p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

A kinetic and mechanistic study of the preparation of a new 
family of chelated organochromium(III) complexes was completed. 
These species were formed from organic halides and (1,4,8,12 
tetraazacyclopentadecane) chromium(II) by a mechanism which in- 
volves initial halogen atom abstraction followed by subsequent radi- 
cal capture by another Cr(II) complex. The rates of reaction follow 
the pattern expected for a S/sub H/2 process, 3° > 2°> 1° and I > 
Br > Cl. These organochromium(III) chelate complexes have the 
trans configuration. Electrophilic cleavage reactions by mercuric 
and methylmercuric ions were studied. These reactions proceed by a 
S/sub E/2 (open) mechanism with the reaction rates being ~ 100 
times slower for the chelated species. The activation parameters 
were determined for five reactions. The crystal structure of [trans- 
chloroaquo(1,4,8,12- 
tetraazacyclopentadecane)chromium(III)]diiodide-dihydrate is also 
reported. The macrocycle assumes the lowest energy conformation 
as predicted by strain energy calculations. 


34333 (IS-T—854) Interaction of carbon monoxide and hydrogen 
with the (1010) face of ruthenium. Tomcsik, T.L. (Ames Lab., IA 
(USA)). Jan 1979. Contract W-7405-ENG-48. 127p. Dep. NTIS, PC 
A07/MF AO1. 

Thesis. 

The interaction was studied at 23.5, 200, and -135°C with low 
energy electron diffraction (LEED) and Auger electron spectros- 
copy. (AES). Carbon monoxide adsorbs associatively at 23.5°C, but 
is apparently dissociated by the LEED beam and hydrogen adsorbed 
from the ambient after a few minutes for less than 10 Langmuirs of 
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carbon monoxide. For large doses of carbon monoxide at 23.5°C, 10 

uirs or more, the LEED beam does not disociate carbon 
monoxide, but carbon monoxide and hydrogen adsorbed from the 
ambient do appear to be removed from the surface by the LEED 
beam. Carbon monoxide and hydrogen on the surface together will 
react and form surface complexes with distinctive LEED patterns at 
23.5°C though some of the interactions appear to be LEED beam 
induced. If sufficient hydrogen is present, some of these complexes 
are lost from the surface probably as methane and water. Carbon 
monoxide will react with itself and hydrogen at 23.5°C with carbon 
being lost from the surface probably as carbon dioxide. At 200°C, 
neither carbon monoxide nor hydrogen will absorb on Ru (1010) in 
significant amounts at the low dose pressures used. However, if the 
Ru(1010) crystal is allowed to cool below 70°C, ambient carbon 
monoxide and hydrogen will adsorb on Ru (1010) and form LEED 
patterns like those formed at 23.5°C. At -135°C, carbon monoxide 
will react with itself and hydrogen readily most of the time produc- 
ing surface complexes with distinctive LEED paterns. If a moderate 
amount of hydrogen is present, some of these complexes are lost 
from the surface, sda as methane. If a large amount of hydro- 
gen is present, some of these complexes are lost from the surface 
probably as carbon dioxdie. 17 figures, 8 tables. 


34334 (NTIS/PS—78/1053) Carbon and graphite. Part 4. 
Graphite - chemical properties (a bibliography with abstracts). Report 
for 1964—September 1978. Smith, M.F. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Oct 1978. 233p. 

Research citations cover the chemistry of graphite. Studies 
are included on vaporization, thermodynamics, surface chemistry, 
intercalation compounds, chemisorption, and oxidation. (This updat- 
ed bibliography contains 227 abstracts, 27 of which are new entries 
to the previous edition.) 


34335 (PNL-TR—351) Contribution to the study of the decom- 
position of sulfur hexafluoride in electrical arcs and sparks. Becher, 
W.; Massonne, J. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 21 Dec 1978. Contract EY-76-C-06-1830. 24p. Dep. NTIS, 
PC A02/MF AOl1. 

The importance of sulfur hexafluoride as insulating gas and 
arc quenching agent in high-voltage engineering has increased sharp- 
ly in recent years. Knowledge of the decomposition products that 
occur during electrical loading is of practical interest because of 
their various properties, especially their corrosiveness and toxicity. 
After surveying a few important publication on this subject, we 
report on our own investigations of SFs decomposition in the 220 V 
ac arc and in the 12 kV spark, and on the products that are observed 
under those conditions. Decomposition mechanisms are discussed 
and then information is presented about the toxicity and corrosive- 
ness of the SF decomposition products. 


34336 (WAPD-TM—1302) pH and conductivity of sodium phos- 
phate solutions. Wright, J.M.; VonNieda, G.E. (Bettis Atomic Power 
Lab., West Mifflin, PA (USA)). Mar 1979. Contract EY-76-C-11- 
0014. 46p. Dep. NTIS, PC A03/MF AO1. 

This paper describes a computer program for the calculation 
of the pH and conductivity of sodium phosphate solutions over the 
phosphate concentratio.: range of 1 to 10000 ppM and sodium to 
phosphate molar ratios of approximately 2 to 3. pH can be calculated 
over the temperature range of 0 to 300°C; conductivities can be 
calculated over the temperature range of 0 to 50°C. Calculated 
values of pH and conductivity are compred to measured values and 
found to be in excellent agreement. Several practical uses for the 
computer program are discussed. 


34337 Proton dynamics and surface heterogeneity of silica gel 
with adsorbed benzene below one monolayer coverage. Peterson, E.M.; 
O'Reilly, D.E.; Tsangb), T. (Argonne National Laboratory, Ar- 
form” Illinois 60439). J. Chem. Phys.; 70: No. 7, 3409-3416(1 Apr 

Proton and deuteron NMR relaxation times of CsHs, CeDe, 
and mixtures of these molecules have been measured on a superpure 
silica gel (SPSG) and a sample of a Matheson silica gel (MSG) both 
dehydrated at 600° C and rotational (intramolecular) and transla- 
tional (intermolecular) correlation times have been computed from 
the relaxation time data at a statistical coverage 8=0.6. Three kinds 
of adsorption sites have been observed: (1) A sites, which are 
probably oxygen vacancies on the surface, (2) B sites which are 
assigned to paired hydroxyl groups on the surface, and finally (3) C 
sites which comprise 80% of the occupied surface and are primarily 
isolated hydroxyl groups. Rotational and translational motions are 
highly correlated for the A and B site molecules. The mean number 
of molecules clustered at the A and B sites are inferred from the 
intermolecular second moments associated with each of these sites. 
The surface density of the A sites is 1.1 x 10’? cm~? for SPSG and 
3.1 x 10?2cm~? for MSG. 


34338 Growth and decay properties of trapped H and D atoms 
produced by the photolysis of HI, DI, and HBr in 3MP-d,, glass. 
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Evidence for tunneling abstraction of D from C-D bonds by H'. 
Aditya, S.; Wilkey, D.D.; Wang, H.Y.; Willard, J.E. (Univ. of 
Wisconsin, Madison). J. Phys. Chem.; 83: No. 5, 599-605(8 Mar 1979). 
Earlier results on the production of trapped hydrogen atoms 
(H/sub tr/) by the 254-nm photolysis of HI in 3-methylpentane-dis 
(3MP-d«) glass at < 50 K, and on their decay, have been extended 
and elucidated. The profiles of growth of H/sub tr/ and trapped 
radicals have been explained and the mechanism for the concurrent 
production of D/sub tr/ has been assigned. The 254-nm photolysis of 
DI and the 185-nm photolysis of HBr in 3MP-di4 at < 50 K produce 
trapped D and H atoms with yields and decay properties similar to 
H/sub tr/ produced from HI. The composite first-order decay of Su 
sub tr/ which is observable from 4 to 50 K on the seconds time scale 
for which the fractional decay rates are independent of the initial 
concectrations of H, I, HI, and radicals, has an activation energy of 
< 50 cal mol~*. The evidence strongly indicates that the rate- 
determining step in decay is tunneling abstraction of D from C-D 
bonds by H/sub tr/. 5 figures. 


34339 Stabilities of isomeric halonium ions C,H,X* (X = Cl, Br) 
by photoionization mass spectrometry resonance 
spectroscopy. General considerations of the relative stabilities of cyclic 
and acyclic isomeric onium ions, Berman, D.W.; Anicich, V.; Beau- 
champ, J.L. (California Inst. of Tech., Pasadena). J. Am. Chem. Soc.; 
101: No. 5, 1239-1248(28 Feb 1979). 

At least two noninterconverting structural isomers of the 
halonium ions C,H,X* (X = Cl, Br) are shown to exist in the gas 
o- Threshold measurements of their formation throug — 
oss in the photoionization and fragmentation of co: 
loethanes yield enthalpies of formation for these species. For x. = 
Cl, the cyclic halonium ion is 5.6 kcal/mol less stable than the 
acyclic species CHsCHCI*. These stabilities are reversed for X = 
Br, with the cyclic isomer being more stable by 1.4 kcal/mol. In 
addition, relative stabilities of a larger class of onium ions are 
inferred from ion cyclotron resonance studies of exchange reactions 
between C.H,X* and HY to give C_H,Y* and HX (X,Y = Cl, Br, 
OH, SH, NHe, PH). From the preferred direction of these process- 
es, stability is inferred to increase in the order X = OH < < Br 
< SH, PH2 < NHp for the cyclic onium ions and X = Cl < Br < 
SH, PH2 < OH < NH for their acyclic isomers. 


34340 Excited-state in the _ tris(2,2’- 
bipyridine)ruthenium(D—sulfite system. Creutz, C.; Sutin, N.; 
Brunschwig, B.S. (Brookhaven National Lab., Upton, NY). J. Am. 
Chem. Soc.; 101: No. 5, 1297-1298(28 Feb 1979). 

When solutions containing Ru(b opys” GC (5 x 10-* M) and a 
reductant such as aqueous europium sodium ascorbate are 
subjected to laser flash photolysis the sola Ru(bpy)s* (monitored 
at 500 nm) forms in the second stage of the reaction after the laser 

pulse. By contrast, when solutions containing Ru(bpy)s** and sodium 
sulfite (-1-1.0M) are flash photolyzed at moderate to high light 
intensities (10-10? einstein cm™* s~, Ru(bpy)s* is wees in both of 
the first two stages of the reaction, both d —— pod 
pulse. The relative amount formed d De: Ny laser p' 
steeply with laser intensity. Formation of of Ru(bpy)s* in a phe 
slow stage is observed at all intensities and its rate of formation is 
essentially the same as that for Ru(bpy)s** disappearance. Rate 
constants have been calculated. 1 figure. 


34341 Electron transfer reactions in frozen media, Webman, I.; 
Kestner, N.R. (Louisiana State Univ., Baton Rouge). J. Phys. Chem.; 
83: No. 4, 451-456(22 Feb 1979). 

Using multiphonon transition theory for — transfer in 
frozen colle we find that, because of the role of high frequency 
molecular modes, exoenergetic transfer mouiar be weakly 
temperature dependent, regardless of whether or not low 
modes participate. This theory also explains the long time vior 
of electron decay as well as the variations with different scavengers. 
a results are in accord with recent experimental data in glasses. 5 
igures. 


34342 Structures of (sulfur 
dioxide)tris(triphenylphosphine)nickel(0), Ni(SO.)(PPhs)s, and 
bis(sulfur dioxide)bis(tripheny] )nickel(0), Ni(SO:)(PPhs). 
Moody, D.C.; Ryan, R.R. (Los Alamos Scientific Lab., NM). Inorg. 
Chem.; 18: No. 2, 223-227(Feb 1979). 

The structures of Ni(SO2)(PPhs)s(I) and et ata 
have been determined by three-dimensional X-ray diffraction tech. 
niques. Complex I crystallized in the space group P2,/n with lattice 
constants of a = 11.39(2)A, b = 31.01(3)A, c = 13.11(2)A, and B = 
95.34(9)° and was refined to an unweighted R value of 0.080 for 3635 
reflections for which I = 2o(1). Complex II crystallized in the space 
group P2:/c with lattice constants of a = 19.427(6)A, b = 
10.370(6)A, c = 17.702(6)A, B = 112.62(2)°% and Z = 4MoKa, 
radiation, \0.7093A) and was refined to an unweighted R value of 
0.078 for 1483 reflections for which I 2 3e/(I). sulfur dioxide 
groups are S bonded in both complexes and are coplanar with their 
respective Ni-S bonds. For complex II, the two SO. groups are 
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nearly coplanar with each other, the dihedral angle between them 
being 23.5°. The angles about the nickel atoms are nearly tetrahedral 
in both complexes with NiS distances of 2.06(1) and 2.08(1)A for II 
and 2.038(4)A for I. Complex I exhibits an average S-O distance of 
1.448(5)A and an O-S-O angle of 113.4(4)° while the values for II are 
1.39(1) and 115.5(1)° The significance of these structures relative to 
the isoelectronic complexes Pt(SO2)(PPhs)s and Pt(SO2)(PPhs), 
which exhibit pyramidal geometry at the sulfur atom, is discussed. 4 
figures, 6 tables. 


34343 nitrosyl(sulfur 
ssoxidslblstirishenylybeaphina)cobelt.” eens D.C.; Ryan, R.R.; 

Larson, A.C. (Los Alamos Scientific Lab., NM). Inorg. Chem.; 18: 
No. 2, 227-229(Feb 1979). 

The structure of nitrosyl(sulfur 
dioxide)bis(triphenylphosphine)cobalt has been determined by 
single-crystal X-ray techniques. The coordination about the cobalt 
atom is approximately tetrahedral, with coplanar, sulfur-bound M- 
SO, geometry and a linear nitrosyl group. In contrast, the isoelec- 
tronic complex Rh(NO)(SO2)(PPhs)2 exhibits a bent nitrosyl group 
and an eta?-SO, coordination in which the sulfur and one oxygen are 
approximately equidistant from the rhodium atom. The difference 
between these two complexes may be attributed to differences in 
metal basicity. The title complex crystallizes in the space group P2:/ 
c with lattice parameters of a = 20.494(13)A, b = 10.046(6)A, c = 
17.693(11)A, and B = 119.78(4)° with Z = 4. The Co-S distance is 
2.021(8)A while the Co-N distance is 1.68(1)A. The M-N-O angle is 
169(2)°. The dihedral angle between the plane difined by the Ni, S, 
and N atoms and that defined by the SO: is 20.1% 1 figure, 3 tables. 


34344 Interaction of hydrogen and hydrocarbons with transition 
metals. Neutron diffraction study of di--hydrido- 
decacarbonyltriosmium, (j:-H)2,Oss(CO);0, containing a four-center, 
four-electron H2Os, bond. Broach, R.W.; Williams, J.M. (Argonne 
National Lab., IL). Inorg. Chem.; 18: No. 2, 314-319(Feb 1979). 

The low-temperature crystal and molecular structure of (p- 
H)2Os3(CO):o has been determined by neutron diffraction tech- 
niques. Lattice parameters at 110°K for the centrosymmetric tri- 
clinic space group Pl are a = 8.499(4)A, b = 9.029(4)A, c = 
11.714(5)A, a = 91.59(1)°, B = 98.98(2)°, y = 117.33(2)% and V = 
783.7A*% The triosmium fragment may be viewed as forming an 
isosceles triangle with one short and two long metal—metal dis- 
tances. The short osmium—osmium bond, which is symmetrically 
bridged by the two hydrogen atoms, has a length of 2.683(1)A, while 
the two long nonbridged bonds have equal lengths of 2.814(1) and 
2.815(1)A. The mean osmium—hydrogen bond distance is 1.845(3)A. 
A bonding scheme is presented which supports the formulation of 
the metal—hydrogen interaction as a four-center, four-electron 
bond. 4 figures, 5 tables. 


Interaction of hydrogen and hydrocarbons with transition 
metals. Neutron diffraction study of the crystal and molecular struc- 
ture of (14-H)2Oss(CO);0(u-CH2). Schultz, A.J.; Williams, J.M.; Cal- 
vert, R.B.; Shapley, J.R.; Stucky, G.D. (Argonne National Lab., IL). 
Inorg. Chem.; 18: No. 2, 319-323(Feb 1979). 

The crystal and molecular structure of (y-H)2Oss(CO):o(p- 
CHz) has been determined by using single-crystal neutron diffrac- 
tion. The complex crystallizes in the orthorhombic space group 
Pn2;a with lattice parameters at 110 K of a = 18.502(9), b = 
10.096(5), and c = 8.763(4)A. The molecule consists of a triangular 
array of Os atoms with one nonbridged edge (Os-Os = 2,855(3)A), 
one edge bridged by a single hydride (Os-Os = 3.053(3)A), and a 
third edge doubly bridged by a hydride atom and a methylene ligand 
(Os-Os = 2,824(3)A). The complex contains no terminal hydride 
ligands. The methylene carbon atom has a distorted tetrahedral 
geometry with an Os-C-Os angle of 82.1(1)° and a H-C-H angle of 
106.0(8)°. 


34346 Hydrolysis of octahydrotriborate in cold acidic methanol— 
water solutions. Preparation of B; H;OH2 and B3;H;OH™. Jolly, W.L.; 
Reed, J.W.; Wang, F.T. (Univ. of California, Berkeley). Inorg. 
Chem.; 18: No. 2, 377-380(Feb 1979). 

In methanol—water solutions of HCI at -78°, the octahydro- 
triborate ion reacts to form 1 mol of hydrogen and a solution of 
BsHz:, which we formulate as Bs H;OHz2. The rate of this reaction, for 
[H*] = 1.25M, is given by the expression -d[Bs;Hs~]/dt = 
ki [BsHs~ }[H* ], where ki = 2.9 x 10-7M~!min=*+.When a solution of 
BsH;OH:z is warmed to -45°C, complete hydrolysis to boric acid and 
hydrogen occurs. The rate of the latter reaction, for [H*] = 1.5M, is 
given by the expression -d[BsH;OH2]/dt = ke[BsH7OHz2], where ke 
= 3.0 x 10°*min™*. The hydroxyheptahydrotriborate ion, BsH;OH™, 
is formed by the addition of hydroxide to a Bs3H;OHz2 solution at - 
78°C. The anion undergoes a quantitative base-catalyzed dispropor- 
tionation to borate and borohydride at a temperature above -65°C: 
— + 20H” + H2.O — 2BH, + B(OH). 5 figures, 2 

es. 
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34347 Vapor complexes of samarium(III) and samarium(ID) chlor- 
ides with aluminium(III) chloride. Papatheodorou, G.N.; Kucera, 
G.H. (Argonne National Lab., IL). Inorg. Chem.; 18: No. 2, 385- 
389(Feb 1979). 

The electron absorption spectra of vanee-ghews compounds 
formed by reacting SmCls(s) and SmCl.(s) with gaseous AleCle have 
been measured at temperatures up to 800°K and total pressures up to 
13 atm. The spectra of the pale yellow Sm/sup III/-Al-Cl gaseous 
complex(es) were characteristic of the f — f electronic transitions of 
Sm(III). The spectra of the red-brown Sm/sup II/-Al-Cl gaseous 
complex(es) showed high-intensity, broad bands which are attributed 

to 4f — 5d transitions of Sm(II). Spectrophotometric measurements 
ee been used to investigate the partial pressures of the vapor 
complexes at different AlCle Gis is the Thermodynamic consider- 
ations suggest that the SmAlsChi2 is the predominant va ow species 
formed by the trivalent samarium. For the reaction SmCls(s) + 3/ 
2AlCle(g) + SmAIsChia(g) the values of AH = 6.7 k/cal and As = - 
1.0 eu have been derived. At 650°K the volatility enhancement of 
Sm(II) has been estimated to be ~ 10'°. Rare earth oxides have been 
hol and vapor transported using AleCle or AloBre. 5 figures, 
5 tables. 


Hydrogenation of carbon monoxide over alkali metal- 
an intercalates. Reaction selectivity and catalyst deactivation 
characteristics. Rosynek, M.P.; Winder, J.B. (Texas A and M Univ., 
College Station). J. Catal.; 56: No. 2, 258-267(Feb 1979). 

Alkali metal-graphite intercalates, NaCeg, and KCs, and an 
iron-containing potassium-graphite (4.5 wt % Fe) large ad- 
sorption capacities for carbon monoxide and exhibit high initial 
activities for CO hydrogenation at 300°C and 1 atm pressure. 
Primary hydrocarbon products obtained over sodium-graphite in- 
clude both paraffins and olefins, while the product distributions over 
both potassium-based intercalates are limited to saturated hydrocar- 
bons, primarily C:—Cs, due to the olefin hydrogenation capabilities 
of these materials. Carbon dioxide generation by a shift reaction is 
prevented in all cases by the immediate and continuous removal of 
by-product water via interaction with intercalated alkali metal spe- 
cies. The latter process causes a complete and irreversible loss of 
catalytic activity after a cumulative conversion that, for KCs, is 
equivalent to one CO molecule per three interlamellar potassium 
atoms/ions, suggesting a lack of interlayer penetration by CO rec- 
tant. In the case of iron-containing potassium-graphite, no residual 
hydrogenation activity ascribable to the transition metal component 
remained following total destruction of intercalated potassium. Ad- 
sorption and subsequent reaction of carbon monoxide over all of 
these materials apparently occurs on sites associated with intercalat- 
ed alkali metal species located ww along the exposed edges of 
graphitic planes. 6 figures, 1 tab! 


34349 (UCRL-Trans—11463) Polymorphism of beryllium flu- 
oride. Kirkina, D.F.; Novoselova, A.V.; Simanov, Y.P. Translated 
from Dokl. Akad. Nauk SSSR; 107: No. 6, 837-838(Feb 1979). 6p. 
Dep. NTIS, PC A02/MF AO1. 

A thermographic and x-ray diffraction study was made of 
tetragonal BeF2 which has the structure of cristobalite. Endothermic 
effects were observed at 130 and 545°, with another effect around 
400°. Tetragonal BeF, is transformed into the cubic form at 130° At 
545°, . of the BeF2 melts; a second melting occurs around 740° 
(DLC 


34350 Coordination chemistry study of a nickel surface. The 
chemistry of Ni(111) with triply bonded molecules. Hemminger, J.C.,; 
Muetterties, E.L.; Somorjai, G.A. (Univ. of California, Berkeley). J. 
Am. Chem. Soc.; 101: No. 1, 62-67(3 Jan 1979). 

The chemistry of the (111) surface of nickel has been investi- 
gated for a series of molecules with unsaturated bonds: acetonitrile, 
methyl isocyanide, cyanogen, acetylene, 2-butyne, carbon monoxide, 
and ethylene. Acetonitrile, as in coordination chemistry, was weakly 
bound to the nickel surface and was readily and completely dis- 
placed by carbon monoxide at 300°K. This nitrile formed a simple 
ordered surface structure at 300°K; the observed (2 x 2) unit cell 
would accommodate acetonitrile molecules, normal to the surface, 
on every other nickel atom. The isomeric methyl isocyanide mole- 
cule was strongly bound to the surface, was not reversibly desorbed 
on temperature increase, and was not displaced by carbon monoxide. 
Dehydrogenation of the isocyanide occurred at ~ 380°K and above 
800°K N2 evolved to leave only carbon on the nickel crystal surface. 
Cyanogen was also strongly chemisorbed: thermal desorption gave 
Nz at ~ 800°K in contrast to platinum surfaces which reversibly 
desorb cyanogen. Cyanogen on the Ni(111) surface formed an ex- 
tremely stable, ordered (6 x 6) structure at ~ 400°K. Acetylene, 2- 
butyne, and ethylene were irreversibly chemisorbed on the nickel 
surface. 


34351 Structure of the iron-containing core in ferritin by the 
extended x-ray absorption fine structure technique. Heald, S.M.; 
Stern, E.A.; Bunker, B.; Holt, E.M.; Holt, S.L. (Univ. of Washing- 
ton, Seattle). J. Am. Chem. "Soc.; 101: No. 1, 67-73(3 Jan 1979). 
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Extended X-ray absorption fine structure (EXAFS) measure- 
ments are used to determine the structure of the iron-containing core 
of ferritin. By comparing the EXAFS from ferritin with that from an 
Fe-glycine model compound, it is found that at room temperature 
the irons are surrounded by 6.4 +- 0.6 oxygens at 1.95 +- 0.02 A 
which are likely in a distorted octahedral arrangement. Each iron 
also has 7 +- 1 iron neighbors at an average distance of 3.29 +- 0.05 
A. Considerable structural disorder was found which increased 
when the ferritin solution was frozen, indicating a possible phase 
transition occurring at lower temperatures. Combining these results 
with the known stoichiometry and density it is shown that the 
structure for the iron core is a layered arrangement with the iron in 
the interstices between two nearly close-packed layers of oxygens 
with approximate sixfold rotational symmetry, and that these com- 
pact O—Fe—O layers are only weakly bound to adjacent layers. 
The known phosphorus component is accounted for by terminating 
the layer into a strip whose width naturally explains the size of the 
core. The ferritin core consists, in this picture, of a strip folded back 
and forth upon itself in the form of a pleat. Measurements are also 
presented for two forms of the polymer of Spiro and Saltman, and it 
is found that only one form is possibly similar to ferritin. 


34352 Proton chemical shift in polycrystalline H2Oss(CO)1o, 
H,Ru,(CO):2, and H,Os,(CO;2). Nicol, A.T.; Vaughn, R.W. (Califor- 
nia Inst. of Technology, Pasadena). J. Am. Chem. Soc.; 101: No. 3, 
583-585(Jan 1979). 

Multiple-pulse NMR techniques have been used to obtain 
estimates of the proton chemical shift tensors for protons directly 
bound to heavy metal atoms in H2Oss(CO)io, HiOs«(CO):2, and 
H,Ru,(CO):2. The chemical shift anisotropy for these bridging pro- 
tons was found to be less than 30 ppM, and the temperature- 
dependent spectra for H,Rus(CO):2 indicated the presence of aniso- 
tropic proton motion at room temperature. 4 figures. 


34353 Improved method for estimating the standard free energies 
of formation (AG/sub f,298.15/°) of smectites. Mattigod, S.V.; Spo- 
sito, G. (Univ. of California, Riverside). Geochim. Cosmochim. Acta; 
42: No. 12, 1753-1762(Dec 1978). 

Two alternative empirical methods were developed for esti- 
mating the standard free energies of formation of layer silicate 
minerals with cation exchange capacity due to isomorphous substitu- 
tions. These methods involve the summation of either hydroxide or 
oxide components to form the desired smectite mineral similarly to a 
method developed by Nriagu, but differ in that (1) no ad hoc 
calibrations are necessary for the AG/sub f,298.15/° values of alkali 
hydroxides and (2) a three-parameter equation is used for the correc- 
tion factor, with the charge on the mineral due to isomorphous 
substitutions and the ionic radius and charge on the exchangeable 
cation taken as independent variables. A comparison between experi- 
mental and estimated AG/sub f,298.15/° values indicated that one of 
the methods (that involving the summation of hydroxide compo- 
nents) was significantly better than all other methods in predicting 
AG/sub f,298.15/° values of smectites while at the same time requir- 
ing no ad hoc thermochemical assumptions. 50 refrences, 1 figure, 7 
tables. 


34354 (ANL-Trans—1159) Electroregeneration of chromic acid 
on a lead dioxide anode. Czhafarov, E.A.; Bairamov, F.G. (Inst. of 
— ic and Physical Chemistry, Baku, USSR). (AN Azerbajdz- 

hanskoj SSR, Baku. Inst. Neorganicheskoj i Fizicheskoj Khimii). 
Dec 1978. Translated from Issledovaniya v Oblasti Neorganicheskoi 
i Fizicheskoi Khimii, pp 375-384, 1970. 12p. Dep. NTIS, PC A02/ 
MF AOl. 

Chromic acid is used as an oxidant in industrial organic 
synthesis and then regenerated electrochemically, using lead anode 
and steel cathode. This paper is an investigation of the electrooxida- 
tion of chromic sulfate to chromic acid on a PbO. anode produced 
by electroprecipitation onto a graphite base from a nitrate electro- 
lyte. Optimum conditions were determined to be: Cro(SOx.)s, 5H2O, 
300 g/l; H2SOQ,., 50 to 100 g/l; anode current density, 10 to 20 A/ 
dm% and temperature 50 to 60°C. Current efficiency is ~ 90%. The 
mechanism is direct electrooxidation of Cr** ions to chromate ions. 


(DLC) 


34355 Refinement of the crystal structure of orthorhombic zinc 
chloride. Yakel, H.L.; Brynestad, J. (Oak Ridge National Lab., TN). 
Inorg. Chem.; 17: No. 11, 3294-3296(Nov 1978). 

The crystal structure approximates and hexagonal sequence 
of close-packed chloride ion layers lying normal to c in which zinc 
ions occupy certain tetrahedral holes. Atom positions in the refined 
structure differ from those of the approximate model by at most 0.1 
A. Important interatomic distances and angles computed from the 
coordinates are listed. Positional and thermal parameters with esti- 
mated standard deviations are tabulated. 1 figure, 2 tables. 


34356 Nitrogen-15 chemical shifts for imidazole in aqueous Cd** 
solutions, Alei, M. Jr. (Los Alamos Scientific Lab., NM); Wageman, 
W.E.; Morgan, L.O. Inorg. Chem.; 17: No. 11, 3314-3315(Nov 1978). 


CHEMISTRY 3557 


Paper reports results of an investigation of the complexation 
of doubly labeled (with **N) imidazole by Cd®* in aqueous solution. 
Analysis of experimental data, using literature values for 
formation constants, gives an average shift value, 5, for each coordi- 
nated imidazole, and a corresponding value of anti v, the average 
number of imidazoles bound by a given Cd*™* ion. Conclusions from 
the data are summarized: (1) coordination to Cd** produces an 
observed 8 to 12 ppM diamagnetic shift in the '*N resonance of 
imidazole relative . neutral aqueous imidazole; (2) shift data for 
Cd* -imidazole solutions show no evidence for coordination of 
more than 4 imidazole groups within the range of compositions used; 
(3) calculated values for decrease with increasing number of 
ligand species, following the reported decrease in overall formation 
constants. Data seem to follow the pattern of earlier experimentation 
with the zinc—imidazole system, a a general correlation 
between magnitude of NMR shift and the free energy replacement of 
water by imidazole in the first sphere of diamagnetic cations. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 34338 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 32735, 34231, 34356 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 33655 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 32264, 32755, 34339, 34340, 
34350, 34352, 34376 


(COO—4446-2) Solid phase catalysts and reagents. Prog- 
ress report, July 1, 1978—June 30, 1979. Regen, S.L. 
Univ., itiwaiien, WI (USA)). Feb 1979. Contract EG-77-S-02- 
A446. 8p. Dep. NTIS, PC A02/MF AO1. 

Research supported under this contract has involved 
three areas relating to the development of triphase catalysis; ® 
mechanistic studies aimed at identifying the rate-limiting i 
simple nucleophilic displacement and unders of 
stirring and factors seapontibts for catalyst efficiency, (2) ans of 
—— functioning as cosolvents and (3) examination of selectivity 

eatures of polystyrene-based catalysts. 


34358 (ORNL/TM—6736) Synthesis of aliphatic nitrate esters 
by reaction of metal nitrates with esters. Baldwin, W.H.; 
Clark, W.E.; Howerton, W.B. (Oak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 1lp. Dep. NTIS, PC 


A02/MF AOl1. 

A safe and simple method of synthesizing short-chain alkyl 
nitrates is described. method, which should be of utility, 
was found to be useful in preparing compounds for studies to 
determine the fate of organic materials in nuclear fuel reprocessing 
operations. Nitrate esters of short-chain alkyl alcohols can be conve- 
niently obtained by distilling mixtures of the appropriate trialkyl 
phosphate with metallic nitrate salts. Runaway reactions are avoided 
by using only those metal nitrates that initially undergo an endother- 
mic reaction with trialkyl phosphate. The nitrates of lithium, 
iron(II), and uranium among others, meet this B geese lithium 
nitrate was found to be the most convenient. urity of the 
product is more dependent on the temperature used ied the purity of 
the nitrate salt than on the specific metal present in the salt. Details 
of the synthesis of n-butyl nitrate are given as an example of the 
method. 


34359 (UCRL—81306) Determining the copper-complexing ca- 
pacity of known organic compounds and soluble organic matter tn 
natural waters by differential pulse anodic stripping voltammetry peak- 
potential shift. Katekaru, J.Y.; Pullen, P.E.; Harrison, F.L. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1978. 
Contract W-7405-ENG-48. 17p. (CONF-780902—17). Dep. NTIS, 
PC A02/MF AOl. 

From American Chemical Society meeting; Miami, FL, USA 
(10 Sep 1978). 

A new method for determining the copper-complexing capac- 
ity of known organic compounds * distill led water and soluble 
organic matter in natural aquatic systems is reported. This method is 
based on the differential pulse anodic stripping peak potential shift. 
The complexing capacity in natural waters thus determined is a 
measure of copper complexation upon the addition of the metal; it 
does not include copper already complexed. We found com ail 
capacities for glycine at pH 6.8 and nitrilotriacetic acid (NT. ‘Ay 
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6.8 in distilled water to be 4.31 x 10-* mol Cu/mol glycine and 1.01 
mol Cu/mol NTA, respectively. Complexing capacity results from 
natural freshwater at pH 4.5, 2.00 x 10-® M Cu, and from natural 
seawater at pH 7.6, 295 x 107 °M Cu, as well as theoretical consider- 
ations and methodology are discussed. 


34360 Equilibrium geometries and relative energies of the lowest 
singlet and triplet states of o-, m-, and p-benzyne. Noell, J.O.; 
Newton, M.D. (Brookhaven National Lab., Upton, NY). J. Am. 
Chem. Soc.; 101: No. 1, 51-57(3 Jan 1979). 

The lowest lying singlet and triplet states of each of the three 
isomers of benzyne have been examined at an ab initio level, using an 
extended basis (4-31G) of atomic orbitals. Singlet states were treated 
within the single-pair GVB formalism, which allowed correlation 
between the symmetric and antisymmetric combinations of the radi- 
cal orbitals resulting from dehydrogenation of benzene. Limited 
geometry optimizations were performed for singlet and triplet states 
of the meta and para isomers. h of the three Gomer was found to 
have a singlet ground state, though for the para isomer this result is 
not conclusive. The total energy of the isomers was found to 
increase in the order ortho < meta < para. The equilibrium struc- 
tures of the singlet meta and para isomers reflect appreciable diradi- 
cal character, in sharp contrast to the aryne nature of the ortho 
isomer. Single-determinant RHF theory was found inadequate for 
the proper description of the benzynes, resulting in artificially en- 
hanced stabilization of bicyclic structures. Results for the para 
isomer at the GVB level suggest that the bicyclic structure may 
correspond to a local minimum, but with energy far above that of 
the open equilibrium structure. Calculations were also performed for 
each of the isomers using for the carbon framework the equilibrium 
structure of the phenyl cation, from which they might be formed by 
appropriate base-induced deprotonation. The same energy ordering 
(ortho < meta < para) was found here, though the ortho—meta 
splitting was considerably reduced. 


34361 ESR and ring inversion of tetralin-1-yl and ESR of related 
benzyl radicals. Conradi, M.S.; Zeldes, H.; Livingston, R. (Oak 
Ridge National Lab., TN). J. Phys. Chem.; 83: No. 5, 633-637(8 Mar 
1979). 

The tetralin-1-yl radical 1 was generated in solution by hydro- 
gen abstraction from tetralin by photoexcited benzophenone. The 
proton hyperfine splittings and the g value are reported from -69 to 
146°C. An alternating line width effect occurs and is ascribed to ring 
inversion in the saturated portion of the radical. Line widths and 
amplitudes were analyzed at low and high inversion rates (near -50 
and 130°C, respectively) to yield values of the ring inversion rate. 
Arhenius parameters for the inversion are E = 30 kJ/mol +- 12% 
and log k = 13.1 +- 0.7. Two azimuthal angles which indicate the 
extent of ring puckering are determined from the proton splittings at 
-69°C. The room temperature hyperfine constants and g values of m- 
and o-xylyl and a-methylbenzyl are reported and support the assign- 
ment of proton splittings in tetralin-1-yl. The methyl group splittings 
in m- and o-xylol are smaller than expected from comparison with 
related radicals. 3 figures, 3 tables. 


34362 Acid-catalyzed cyclization of cembrene and isocembrol. 
Dauben, W.G.; Hubbell, J.P.; Oberhansli, P.; Thiessen, W.E. (Univ 
of California, Berkeley). & Org. Chem.; 44: No. 5, 669- 673(2 Mar 
1979). 


The acid-catalyzed ring closure of cembrene, a 14-membered 
ring diterpene, and its derivatives have been studied. The predomi- 
nant reaction pathway yields a hydrophenanthrene ring system. 
Under mild conditions isomeric tricyclic compounds are formed, but 
under more forcing conditions aromatization of a ring occurs. The 
detailed mechanisms of these reaction processes have been evaluat- 
ed. 1 figure, 3 tables. 


34363 Synthesis of anatoxin a via intramolecular cyclization of 
iminium salts. Bates, H.A.; Rapoport, H. (Univ. of California, Berke- 
ley). J. Am. Chem. Soc.; 101: No. 5, 1259-1265(28 Feb 1979). 

Anatoxin a (1) has been synthesized by exploiting intramole- 
cular cyclization between an iminium salt and a nucleophilic carbon 
to construct the 9-azabicyclo[4.2.1Jnonane ring system. Cyclization 
of malonate iminiumsalt 16 at alkaline pH afforded a low yield of 
bicyclic malonate 18 owing to an unfavorable equilibrium constant 
and lability of the iminium salt in base. In contrast, cyclization of 
ketoiminium salt 31 afforded a good yield of bicyclic ketone 34 in 
acidic methanol. Dihydropyrrolium salts 16 and 31 were generated 
quantitatively by decarbonylation of substituted N-methylprolines 15 
and 30b, obtained by reduction of the corresponding pyrroles. 


34364 Hydrogenation of small molecules by transition metal clus- 
ter hydrides. Reaction of H2Os;(CO),o with carbon disulfide. Adams, 
R.D.; Golembeski, N.M. (Yale Univ., New Haven, CT). J. Am. 
Chem. Soc.; 101: No. 5, 1306-1307(28 Feb 1979). 

H2zOss(CO):0 was refluxed with carbon disulfide for 34 hr. 
The reaction product was analyzed as H2CS:[HOss(CO):o}2 by IR, 
*H NMR, and x-ray crystallography. The molecular structure is 
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illustrated. The nature of the cluster bonding is discussed. Carbon— 
sulfur bond distances are listed. The cluster reduction has produced 
a CH2S2* unit which might be a precursor to dithioacetal. 1 figure. 


34365 Reversible reaction of excess electrons with p-difluoroben- 
zene in n-hexane and cyclohexane. Holroyd, R.A. (Brookhaven Na- 
tional Lab., Upton, NY); McCreary, R.D.; Bakale, G. J. Phys. 
Chem.; 83: No. 4, 435-439(22 Feb 1979). 

The equilibrium reaction e/sub s/~ + p-CsHsF. = p- 
CeH,F2~ was studied as a function of temperature in n-hexane and 
cyclohexane solvents. The conductivity technique employed al- 
lowed measurement of both the attachment and detachment rates. 
The attachment rates are diffusion limited in both solvents. The 
detachment rates are characterized by very high preexponential 
factors and large activation = The reaction is exothermic in 
solution and proceeds with a _— decrease in entropy. The latter 
can only partially be accounted for by polarization by the product 
anion, but in addition indicates a positive entropy of solution of the 
electron. A linear correlation of AG/sub reac/ with electron affinity 
is presented. The results are consistent with an electron affinity of p- 
difluorobenzene equal to approximately -0.35 eV. 4 figures. 


34366 Polymer-anchored cobalt tetraarylporphyrin catalysts for 
the conversion of quadricyclane to norbornadiene. King, R.B.; Sweet, 
E.M. (Univ. of Georgia, Athens). J. Org. Chem.; 44: No. 3, 385- 391(2 
Feb 1979). 

Methods are described for the preparation of carboxamide- 
and sulfonamide-linked polystyrene-anchored cobalt (II) tetraaryl- 
porphyrins containing 0.28 to 0.44% cobalt, which are highly active 
catalysts for the conversion of quadricyclane to norbornadiene. 
These cobalt catalysts gradually lose some of their activity upon 
repeated recycling. This loss in catalytic activity apparently arises 
from oxidation, since the loss of catalytic activity can be 

y restored by treatment with a strong reducing agent such as 
titanium(III). The peas activities of these catalysts are increased 
if the catalyst is finely powdered, thereby suggesting diffusion limita- 
tion of the catalytic activity. Applications are discussed of these 
catalysts in a proposed solar energy storage system based on the 
reversible valence isomerization of norbornadiene to quadricyclane. 
1 figure, 5 tables. 


34367 Dynamic and static aspects of solubilization of neutral 
arenes in ionic micellar solutions. Almgren, M. (Chalmers Univ. of 


Tech., SER Sweden); Grieser, F.; Thomas, J.K. J. Am. Chem. 
7 


Soc.; 101: No. 2, 279- 91? Jan 1979). 

The kinetics of solubilization and the solubilities of neutral 
arenes in ionic micellar systems have been measured using phospho- 
rescence, fluorescence, and steady-state absorption techniques. The 
exit rates for the arenes naphthalene, biphenyl, and 1-methylnaphtha- 
lene were measured using their phosphorescence as a monitor, and 
found to be > 5 x 10‘s~1. The exit rate of l-bromonaphthalene, from 
NaLS micelles, was determined as 2.5 x 10‘s~*. For this molecule 
the entrance rate was measured as 5-8 x 10°M~'s~', which can be 
considered a representative value for other arenes. Distribution 
constants between arenes and micelles have been measured both at 
low and saturation probe to micelle ratios. The distribution constants 
obtained at the different probe to micelle ratios are in approximate 
agreement, indicating that the arenes are dispersed among the mi- 
celles consistent with a Poisson distribution. An empirical model for 
the solubilization process is presented which incorporates the site of 
solubilization of the arene and the factors which govern the exit and 
entrance rates from the micelle. 15 figures, 4 tables. 


34368 Solid-phase cosolvents. Triphase catalytic hydrolysis of 1- 
bromoadamantane. Regen, S.L.; Besse, J.J.; McLick, J. (Marquette 
Univ., Milwaukee, WI). J. Am. Chem. Soc.; 101: No. 1, 116-120(3 Jan 
1979). 


The triphase catalytic hydrolysis of 1-bromoadamantane in a 
toluene—water system using 14 closely related insoluble graft copo- 
lymers has been studied. The enthalpies of activation computed from 
kinetic analysis of the first-order rate constants showed considerable 
variation accompanied by a compensating fluctuation in the entropy 
values. In addition, the free energy of activation for all systems 
investigated was energetically more favorable than that of the unca- 
talyzed biphase system. These results provide strong evidence for 
cosolvent behavior by the resins. 


34369 Rhenium formy! and carboxyl complexes derived from the 
(CsHs)Re(CO).(NO)* cation: models for the Fischer—Tropsch and 
water gas shift reactions. Casey, C.P.; Andrews, M.A.; Rinz, J.E. 
(Univ. of Wisconsin, Madison). J. Am. Chem. Soc.; 101: No. 3, 741- 
743(Jan 1979). 

The synthesis and characterization of a neutral metal formyl 
complex (1) CsHs)Re(CO)NO)(CHO) is reported, together with its 
subsequent reduction with borane to give (C;sHs)Re(CO)(NO)(CHs) 
poe with lithium triethylborohydride to give the first diformy] metal 

mplex (CsHs)Re(NO)(CHO).~. In addition, the chemistry of (4) 
)Re(CO):.(NO)* has been reinvestigated, and the new carboxy 
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metal complex (CsHs)Re(CO(NO)(CO2H) has been prepared. This 
complex is an intermediate in the reaction of (4) with water to 
produce (Cs;Hs)Re(CO)(NO)(H). The addition of a solution of 
triisoproxyborohydride in tetrahydrofuran to a stirred suspension of 
(4) at -78°C results in a clear orange solution. The NMR and ir 
spectra indicate the formation of the neutral metal formyl complex. 


(1). 


34370 Picosecond studies of excited-state protonation and depro- 
tonation kinetics. The laser pH jump. Clark, J.H.; Shapiro, S.L.; 
Campillo, Winn, K.R. (Los Alamos Scientific Lab., New Mexico). J. 
Am. Chem. Soc.; 101: No. 3, 746-748(Jan 1979). 

By measuring the time history of both anionic and acidic 
species under a variety of experimental conditions and using a kinetic 
scheme which includes terms for the fluorescence lifetimes and 
quenching the complete kinetics of excited state protonation and 
deprotonation have been obtained for 2-naphthol-6-sulfonate, k/sub 

= (1.02 +- .2) x 10° s~! and k/sub b/ = (9.0 +- 3) x 10°L 
mol~'s~*. From the reaction, it is seen that one hydronium ion is 
produced for each proton transfer. Since the excited-state lifetime of 
2-naphtholate-6-sulfonate is ~ 10 ns, while the proton transfer time is 
<1 ns, excited-state acid-base equilibrium is achieved. Knowing the 
2-naphthol-6-sulfonate absorption coefficient is 255 nm, its excited- 
state pK/sub a/ value, the UV pulse energy, and the excitation 
geometry, it is calculated that the HsO* concentration was increased 
by 10-*M. The solution had a pH of 7 before excitation, and was 
rapidly modulated to pH = 4 on a time scale given by the subns 
proton-transfer rate. The pH will return to its previous value on a 
time scale greater than or equal to the excited state lifetime (tau ~ 
10 ns), since it is the protonation rate of ground state anions which 
determines how rapidly the ground-state acid-base equilibrium is 
reestablished. 2 figures. 


34371 Bridging ligands in organometallic chemistry. II. Synthesis 
and reactivity of the green dimer of molybdenocene containing a 
bridging fulvalene ligand. Smart, J.C.; Curtis, C.J. (Univ. of Califor- 
nia, Berkeley). Inorg. Chem.; 17: No. 11, 3290-3292(Nov 1978). 

Synthesis, precipitation, and isolation of 
dicyclopentadienyl(fulvalene)dihydridomolybdenum are described. 
The compound was used in reaction studies involving the addition of 
carbon monoxide and deprotonation with n-butyllithium. Data for 
elemental analysis, ir spectral and NMR(in toluene-d) spectral analy- 
sis are reported for the title compound and its reaction products. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 34364, 34381 


34372 Kinetic isotope effects in mechanisms of thermal allylic 
rearrangements. Kwart, H.; Benko, D.A. (Univ. of Delaware, 
Newark). J. Am. Chem. Soc.; 101: No. 5, 1277- 1279(28 Feb 1979). 

Heavy-atom (sulfur) isotope effects accompanying the ther- 
mal sulfoxyallylic rearrangement (1,3 migration of a phenylfulfinyl 
group across an allylic framework) support a dissociative transition 
state. This thiaallylic migration mechanism was verified by previous- 
ly reported secondary deuterium isotope effect studies. The implica- 
tion of these results for the automerization of the sulfoxide of 
perfluorotetramethyl (Dewar thiophene) is briefly considered. (JSR) 


PHOTOCHEMISTRY 


REFER ALSO TO CITATION(S) 32733, 34338, 34340, 34361, 
34370, 34905 


34373 (AD-A—057195) Photodissociation cross sections for Ar 
/sub 2+/, Kr /sub 2+/, and Se /sub 2+/ at 3.0 and 3.5 ev. 
Memorandum report. Vanderhoff, J.A. (Army Armament Research 
and Development Command, Aberdeen Proving Ground, MD 
(USA). Ballistics Research Lab.). Jun 1978. 12p. NTIS PC A02/MF 
AOl. 

Absolute photodissociation cross sections have been experi- 
mentally determined for the rare gas dimer ions of Ar, Kr, and Xe at 
photon energies of 3.0 and 3.5 eV. These measurements were con- 
ducted at room temperature (300 K) and experimental checks were 
made which indicate that the dimer ions were thermalized. 


34374 (AD-A—058523) Photochemistry of alkenes. Final report, 
1 April 1975—30 June 1978. Kropp, P.J. (North Carolina Univ., 
Chapel Hill = Dept. of Chemistry). Aug 1978. 16p. NTIS PC 
A02/MF A 

nt insight into the number and electronic nature of the 
excited states of alkenes and the effect of structure on their relative 
energies has been gained which both confirms and extends earlier 
conclusions from theoretical and spectroscopic studies. The photo- 


CHEMISTRY 3559 


chemistry of alkenes will be covered extensively in two review 
articles. The salient features are outlined in this report. 


34375 (AD-A—058571) Effect of vibrational excitation in reac- 
tions of OH with H2. 
(Aerospace Corp., 

15 Aug 1978. Contract 
AOl. 


Interim report. Light, G.C.; Saeetnien. J.H. 
do, CA (USA). Ivan A. Gettin Labs.). 
701-77-C-0078. 14p. NTIS PC A02/MF 


Recently, a measurement of the rate of the reaction between 
O(3P) and H2(v = 1) has appeared in the literature, and an upper 
limit to the rate of OH(v = 1) + H2 (v = O) has been given. 


34376 (AD-A—058678) Synthesis and of model com- 
pounds for mechanistic studies of 1,3,5-trinitro-1,3,5-triazacyclohexane 
(RDX) decomposition. Final 1977—1978. Stafford, S.L. (Naval 
Academy, Annapolis, MD). 1 Jun 1978. 34p. NTIS PC A03/MF 
AOl. 

This work has studied the photochemistry of nitramines. 
Initially, the synthesis of three nitramines which have similar proper- 
ties to 1-3-5-trinitro-1-3-5-triazacyclohexane (RDX) was lormed. 
The three compounds were: N-nitropiperidine, N-N-dinitro-pipera- 
zine, and 1-3-dinitro-1-3-diazacyclohexane. They were characterized 
by their infrared and NMR spectra, and by comparison of their 
physical properties with literature values. The photochemistry of N- 
nitropiperidine and N-N-dinitropiperazine was conducted in a quartz 
cell using a Hanovia medium pressure, mercury-arc, immersion lamp 
(200W). The functionality of the decomposition products led to the 
proposal of a mechanism which describes the photochemical decom- 
position of cyclic nitramines. 


34377 (CALT—767P4-179) Studies in chemical dynamics. Kup- 
permann, A. (California Inst. of Tech., Pasadena e-g 22 Nov 
1978. Contract EY-76-S-03-0767. 2lp. Dep. NTIS, PC A02/MF 
A0l. 

Progress made in the following studies is reported: low- 
energy electron scattering; variable-angle photoelectron spectros- 
copy; laser photochemistry and spectroscopy; and collisions in 
crossed molecular beams. 


34378 Infrared laser single photon absorption reaction chemistry 
in the solid state. I. The system SiH,—UF, a). Catalano, E.; Barlet- 
tab), R.E.; Pearson, R.K. (Lawrence Livermore Laboratory, Univer- 
sity of California, Livermore, California 94550). J. Chem. Phys.; 70: 
No. 7, 3291-3299(1 Apr 1979). 

The reaction between SiH, and UFe under thermal ae 
and photon initiated conditions in cryogenic matrices been 
investigated. The gas phase thermal reaction begins at 130—140° C 
producing HF, SiHsF, and a solid uranium fluoride product. When 
the UF is matrix isolated within SiH, at 12 K and exposed to low 
power infrared radiation of 25 mW cm™® using laser emissions 
resonant with the vs band of UFe, a reaction also occurs. This 
reaction produces SiHsF, UFs, and UF, as products. The same 
reaction is also catalyzed using a broad band incoherent source with 
a photon flux density of 10 1W cm™~?. The activation energy for the 
photoreaction (1.8 kcal mol™ 1) is considerably lower than the ther- 
mal activation barrier for the gas phase reaction. These experiments 
are part of the bases for uncovering a process of photochemistry Shemistry of 
reactants in fixed relative configurations—single photon absorption 
reaction chemistry in the solid state (SPARCSS) This process is a 
manifestation of a previously unrecognized, general matrix phenom- 
enon in which spatial configurations dramatically affect potential 
energy surfaces for reaction. 


34379 147-nm_ photolysis of monosilane. Perkins, G.G.A.; 

Austin, E.R.; Lampe, F.W. (Pennsylvania Stafe Univ. University 

Park, PA). J. Am. Chem. Soc.; 101: No. 5, 1109-1115(28 Feb 1979). 
The 147-nm photolysis of SiH, results in the formation of — 

SieHs, SisHs, and a solid hydridic silicon film. Two primary 

es are involved, namely, (a) SiH, + hv — SiH2 + 2H and ) SiH SiH, 

+ hv — SiHs + H, with phi/sub a/ = 0.83 and phi/sub b/ = 0.17. 

The quantum yields depend on the pressure of SiH, but at 2 Torr are 

PHI(-SiH,) = 4.4 +- 0.6, PHI(SisH.) = 1.29 +- 0.08, PHI(SisHs) = 

0.46 +- 0.01, and PHI(Si/sub ee 0.5; the quantum yield for Ha 

formation were not measured. A mechanism is 

incorporates the known reactions of SiH2 and Sie 

shown to be in accord with the experimental facts. 


34380 Infrared laser induced organic reactions, 2. Laser vs. ther- 
mal inducment of unimolecular and hydrogen bromide catalyzed bimo- 
lecular dehydration of alcohols. Danen, W.C. (Los Alamos Scientific 
Labs., NM). J. Am. Chem. Soc.; 101: No. 5, 1187-1190(28 Feb 1979). 
It has been demonstrated that a mixture of reactant molecules 
can be induced by pulsed infrared laser radiation to react via a route 
which is totally different from the pathway ee Bee from 
the mixture at 300°C. The high-energy unimolecular elimination o' 
H2O from ethanol in the presence of 2-propanol and HBr can be 
selectively induced with a pulsed CO, laser in preference to either a 
lower energy bimolecular HBr-catalyzed dehydration or the more 
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facile pp nang of 2-propanol. Heating the mixture resulted in the 
almost exclusive reaction of 2-propanol to produce propylene. It was 
demonstrated that the bimolecular ethanol + HBr reaction cannot 
be effectively induced by the infrared laser radiation as evidenced by 
the detrimental effect on the yield of ethylene as the HBr pressure 
was increased. The selective, nonthermal inducement of H2O elimi- 
nation from vibrationally excited ethanol in the presence of 2- 
propanol required relatively low reactant pressures. At higher pres- 
sures intermolecular V—V energy transfer allowed the thermally 
more facile dehydration from 2-propanol to become the predominant 
reaction channel. 


34381 Infrared photochemistry of halogenated ethylenes. Reiser, 
C.; Lussier, F.M.; Jensen, C.C.; Steinfeld, J.1. husetts Inst. of 
Tech., Cambridge). J. Am. Chem. Soc.; 101: No. 2, 350-357(17 Jan 
1979). 

The ir laser induced multiphoton reactions of mono-, di, and 
trichloror-substituted ethylenes have been investigated. In all cases, 
the dominant mode of reaction is elimination of HCl. Free rotation 
around the double bond precedes elimination, leading to observable 
isomerization in 1,2-dichloroethylene and §-d;-vinyl chloride. The 


experimental results can be represented in terms of a kinetic model 
with rates calculated from RRKM theory, which presupposes unhin- 
dered redistribution of vibrational energy within the molecule prior 


to reaction. Comparison of HCI/DCI elimination ratios between 
CHD=CHCI and CHz=CDC! shows that the preferred mode of 
elimination is a to the chlorine atom. The F nwsoyy: dependence of 
this product ratio is not the same for different CO. laser lines; 
however, this ability to influence the outcome of the reaction by 
changing the laser line is a consequence of differences in energy 
deposition between one line and another, and not of any mode- 
selective process. The preference for a-elimination suggests that the 
reaction may proceed by formation of vinylidenecarbene, followed 
by rearrangement to form acetylene. 4 figures, 1 table. 


High-pressure study of the effect of viscosity on fluores- 

photoisomerization of trans-stilbene. Brey, L.A.; Schuster, 
G.B.; Drickamer, H.G. (Univ. of Illinois, Urbana). J. Am. Chem. 
Soc.; 101: No. 1, 129-134(3 Jan 1979). 

The fluorescence quantum yield phi/sub f/ and the initial 
photoisomerization rates for trans-stilbene in several deoxygenated 
solvents were obtained as a function of solvent viscosity at room 
temperature by using pressures to 11 kbar to alter solvent viscosity. 
It was observed that in solvents of the same viscosity, phi/sub f/ is 
generally larger in hydrocarbons than in hydroxylic solvents. Flu- 
orescence lifetimes at 1 atm were measured with a picosecond laser 
and streak camera allowing calculation of the radiative deactivation 
rate of the excited singlet state in several solvents. At high viscosities 
in paraffin oil and glycerol phi/sub f/ approaches a limiting value 
associated with the complete inhibition of molecular twist. Analysis 
of the data gives the rates of intersystem crossing (isc) and of 
viscosity-dependent deactivation via twist of the planar excited 
singlet. These parameters indicate that in nonviscous solvents such as 
n-hexane at room temperature, only about 2% of the planar excited 
singlet states undergo isc. The isc yield in glycerol at room tempera- 
ture is calculated to be 21% implying significant isomerization via 
the triplet state in viscous solvents. 4 figures, 2 tables. 


34383 Photochemical redox reactivity of dimeric and monomeric 
copper(II) and cobalt(II) sulfophthalocyanines. Ferraudi, G.; Srisan- 
kar, E.V. (Notre Dame Univ., IN). Inorg. Chem.; 17: No. 11, 3164- 
3168(Nov 1978). 

The dimeric copper(II) and cobalt(II) sulfophthalocyanines 
are dissociated into oxidized and reduced metastable species by 
ultraviolet photolyses. The intermediates, studied by flash photolysis, 
were characterized as copper(II)-ligand radical species and sul- 
fophthalocyanines containing Co(I) and Co(III) metal centers. Stable 
— were not formed in the absence of appropriate scavengers. 

otochemical redox tendencies were observed also in photolyses of 
monomeric species in the presence of alcohols. Quantum yields 
demonstrate that this reactivity arises from the population of an 
upper excited state. The possible nature of such a state is discussed. 9 
figures, 1 table. 


34384 Effect of the laser radiation intensity on the kinetics of the 
heterogeneous photochemical reaction between single-crystal germani- 
um and bromine gas. Beterov, I.M.; Chebotaev, V.P.; Yurshina, N.I.; 
Yurshin, B.Y. (Institute of Semiconductor Physics, Siberian Branch, 
Academy of Sciences of the USSR, Novosibirsk). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 11, 1310-1312(Nov 1978). 

Results are presented of an investigation of the heterogeneous 
photochemical reaction between Ge and Bra, the Br2 molecule being 
excited by A=514.5 nm high-power argon laser radiation in the 

iation range. The dependence of the reaction rate on the 
irradiation intensity has a well-defined nonlinear character. The 
explanation of this effect is found by analyzing the chemical kinetics 
of this reaction. The possibility of utilizing the heterogeneous photo- 
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chemical reaction between Ge and Br: for laser separation of bro- 
mine isotopes is discussed. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 32360, 32637, 32727, 34365, 34375 


34385 Kinetics of the interaction of HO. and O2~ radicals with 
hydrogen peroxide. The Haber—Weiss reaction. Weinstein, J.; Bielski, 
H.J. ea tineves National Lab., Upton, NY). J. Am. Chem. Soc.; 
101: No. 1, 58-62(3 Jan 1979). 

‘The rates of reaction of HO, and O.~ with hydrogen perox- 
ide, known as the Haber—Weiss reactions, were studied by ®Co vy 
radiolysis as a function of pH at 23.5°C. The numerical values for 
the two rate constants, k/sub HO: +H202/ = ove .50 +- 0.09) M~*s7? 
and k/sub O2-+H202/ = (0.13 +- 0.07) s~, were computed 
from molecular oxygen yields au 2 ae from the radiation- 
induced chain decomposition of aqueous hydrogen peroxide solu- 
tions. The experimental results are consistent with a chain mecha- 
nism which takes into account the dissociation of HO2 in equilibrium 
O.- + H* (pK = 4.7) and the competition between the Haber— 
Weiss reactions (HO2 + H2O, and O.~ + H2Oz2) and the recombina- 
tion reactions of the superoxide and perhydroxyl radicals (HO. + 
HO, and HO; + O27). 


34386 analysis of the LET dependence of transient 
yields observed in pulse radiolysis with ion beams. Naleway, C.A.; 
Sauer, M.C. Jr.; Jonah, C.D.; Schmidt, K.H. (Argonne National 
Lab., IL). Radiat. Res.; 77: No. 1, 47-61(Jan 1979). 

A theoretical analysis of the LET dependence of transient 
yields 10~* sec after energy deposition by *H* and *He”* is present- 
ed. The model used takes into account the separation of the track 
core and the 6-ray tracks. Diffusion-kinetics methods are used to 
calculate the time ences of transient concentrations in the 
track core and in the 5-ray tracks. Since the model also specifies the 
relative energetic importances of the different energy-deposition 
modes, composite G values can be calculated for comparison with 
experiment, and the agreement is found to be satisfactory. 


34387 ESR study of light- and t induced free radical 
conversions in Fy > crystals of dihydrouracil. E vedt, I., Sagstuen, 
E.; Henriksen, T. (Univ. of Oslo, Norway). Radiat. Res.; 77: No. 1, 
62-68(Jan 1979). 


In dihydrouracil a reversible free radical conversion between 

the two hydrogen-abstraction radicals 5-yl and 6-yl has been found. 
Thus, the 6-yl to 5-yl transformation takes place if an irradiated 
sample is cooled below 220 K and exposed to light with wavelengths 
below 450 nm. The reverse process is initiated by a subsequent 
heating of the sample. The kinetics for both the light- and tempera- 
ture-induced processes have been studied. The results indicate that 
an intramolecular hydrogen transfer process is more probable than a 
corresponding intermolecular one. Y Com parison is made with other 
unsaturated and saturated pyrimidine eden. 
34388 Pulse radiolysis of monopheny! phosphate in aqueous solu- 
tion. Grabner, G.; Sacher, M.; Getoff, N. (Institut fuer Theoretische 
Chemie und Strahlenchemie, Vienna, Austria). Radiat. Res.; 77: No. 
1, 69-84(Jan 1979). 

Pulse radiolysis of aqueous monophenyl phosphate was car- 
ried out at pH values between 0.3 and 13.5. The rate constants with 
the primary products of water radiolysis were measured, and kinetic 
absorption spectroscopy was used to investigate the spectra and 
reactions of the transients. The primary reactions and the spectrosco- 
pic characteristics of the radicals produced by the attack of H and 
OH are mainly determined by the aromatic moiety of the phenyl 
pa molecule. The subsequent reactions, however, are mar- 

edly influenced by the phosphate group. The rate of bimolecular 
decay of OH- and H-adducts is exceptionally low at pH = 6; in 
neutral and alkaline solutions, no unimolecular elimination of either 
H2O or inorganic phosphate from adducts occurs on the time scale 
of pulse radiolysis measurements. Rapid elimination peooesees are 
only possible from OH-adducts in acid medium (pH = 3). Under 
these conditions, phenoxy] radicals and a previously unreported 
transient absorption with A/sub max/ = nm and first-order 
decay are observed. The latter is hg tb to the phenyl 
phosphate radical formed from OH-adducts by H2O elimination. 


34389 Redox reactions of free radicals with Ni(II) complexes. A 
pulse radiolytic study. Maruthamuthu, P.; Patterson, L.K.; Ferraudi, 
G. (Notre Dame Univ., IN). Inorg. Chem.; 17: No. 11, 3157- 
3163(Nov 1978). 
Oxidation of Ni[Mee[14]-4,11-dieneN.]**, Ni[Mes[14]aneN,] 
ye and aay 1,4,8,11-tetraeneN,]** by radiolytically generated 
OH,Ch.~,Bra~, CS). has been studied by spectral and chemi- 
cal methods. In : aaa case, oxidation produces intermediates charac- 
terized as Ni(III) complexes. Transient spectra of the intermediates 
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formed by anion radical reaction strongly resemble spectra of Ni(III) 
analogues produced in nonpolar solvents with absorption bands in 
the region 300 to 400 nm. The decay rates of such intermediates 
depend on the anion radical used and may vary by 3 orders of 
magnitude (k = 1-(3 x 10*)s~*), indicating involvement of the 
— anion in the intermediate oxidation product. Hydroxyl 

reactions with Ni[Mee[14]-4,1l-dieneN,]** and 
Ni Mex[14JaneNa}™ generate intermediates with absorption peaks in 
the region 535 to 550 (« ~ 10°M~'cm™*). Decay of intermediates 
generated by anion radicals yields stable transients with spectra 
comparable to those produced directly via OH. These processes 
precede formation of final products. Mechanisms for product forma- 
tion from Ni(III) intermediates suggest the involvement of base- 
assisted hydrolysis. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


34390 Interaction of energetic tritium with silicon carbide. 
Boothe, T.E.; Ache, H.J. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). J. Phys. Chem.; 83: No. 4, 457-463(22 Feb 1979). 

In order to investigate the physical and chemical interactions 
of —— hydrogen isotope species with silicon carbide, recoil 
tritium from the *He(n,p)T reaction has been allowed to react with 
K-T silicon carbide and silicon carbide powder. The results show 
that if the silicon carbide has been degassed and annealed at 1400°C 
prior to tritium bombardment, a considerable fraction of the tritium 
(ca. 40%) is released as HTO from the SiC upon heating to 1350°C 
under vacuum conditions. Most of the remaining tritium is retained 
in SiC, e.g., the retention of the tritium in the K-T SiC was found to 
be 62 and 22% upon heating to 600 and 1350°C, respectively. This is 
in direct contrast to — samples in which the tritium is not 
released to any significant extent even when heated to 1350°C. 
Samples which were exposed to H2O and He prior to tritium 
bombardment were heated to 600°C after the irradiation. The results 
obtained indicate that a total of 38.7 and 2.49% of the tritium is 
released in the form of HT and CHsT in the case of He or H:O 
exposure, respectively. Treatment of degassed samples after tritium 
bombardment with H2O and He at temperatures up to 1000°C leads 
to the release of up to 44.9% of the tritium as HT and CHsT. 42 
references, 2 figures, 2 tables. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 32521, 34883, 34884 


34391 (CONF-780822—3) X-ray powder diffraction of einstein- 
ium compounds, Haire, R.G.; Peterson, J.R. (Oak Ridge National 
Lab., TN (USA); Tennessee Univ., Knoxville (USA). Dept. of 
Chemistry). 1978, Contract W-7405-ENG- 26;EY-76-S-05-4447. 7p. 
Dep. NTIS, PC A02/MF AO1. 

From 27. conference on applications of x-ray analysis; 
Denver, CO, USA (1 Aug 1978). 

X-ray powder diffraction (XRPD) analysis has proven to be 
extremely valuable in the study of the transplutonium elements. The 
high specific activity and the thermal energy associated with the 
radioactive decay of einsteinium isotopes make XRPD analysis of 
einsteinium samples very difficult. The major problems are destruc- 
tion of the samples crystallinity and alteration of their chemical 
composition. Blackening of the X-ray film also compromises the 
analyses. By applying certain guidelines given here, a limited amount 
of success has been achieved in obtaining diffraction data on einstein- 
ium and some of its compounds. 


34392 (CONF-790321—2) Efficient microscale preparation of 
tin-117m-tin tetrachloride-a pivotal intermediate for the synthesis of 
tin-117m-labeled radiopharmaceuticals. Woo, D.V.; Knapp, F.F. Jr.; 
Butler, T.A.; Callahan, A.P. (Oak Ridge National Lab., ™N (USA)). 
sy Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/MF 
AOl. 

From 2. international symposium on radiopharmaceuticals; 
Seattle, WA, USA (18 Mar 1979). 

A microscale technique has been developed for the prepara- 
tion of /sup 117m/SnCk. The radiolabeled tin tetrachloride is an 
important intermediate for the synthesis of /sup 117m/Sn-labeled 
organic radiopharmaceuticals. The flow-through system involves 
high temperature chlorination of metallic /sup 117m/Sn with subse- 
quent cryogenic collection of the /sup 117m/SnCl in a special 
reaction vessel. This vessel can then be used for the conversion of 
the tin tetrachloride to various useful intermediates. The reactions 
that have been studied include the formation of tetraalkyl and 
tetraaryltin compounds by reaction of SnCk with Grignard or alkyl 
and aryl lithium reagents (SnCl, — R,Sn or ArSn). In addition, by 
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stoichiometric control, the comproportionation of SnCl, with tetra- 
methyltin can yield any one of the mixed methylchlorotin interme- 
diates, MeSnCls, Me2zSnCle, or MesSnCl. These products are impor- 
tant intermediates for the preparation of /sup 117m/Sn-labeled ster- 
oids, fatty acids, amino acids, barbituates, and a variety of other 
potentially useful agents. 


34393 (CONF-790321—3) Tellurium-123m-labeled isosteres of 
palmitoleic and — acids show high myocardial RAS Inch KI F.F. 
Jr.; Ambrose, K.R.; Callahan, A.P.; Grigsby, R. 

(Oak Ridge National Lab., TN (USA); Texas ry a M Univ., 
College Station (USA). t. of Chemistry). 1979. Contract W- 
7405-ENG-26. 1lp. Dep. NTIS, PC A02/MF AOI. 

From 2. international symposium on radiopharmaceuticals; 
Seattle, WA, USA (18 Mar 1979). 

These studies were directed at determining if the telluro fatty 
acids prepared by the isosteric replacement of the A®-double bonds 
of oleic and palmitoleic acids with /sup 123m/Te would show heart 
uptake in rats. The isostere of palmitoleic acid, 9- 
tellurapentadecanoic acid(II), was pees by basic hydrolysis of 
the product formed by the coupling of /sup 123m/Te-sodium hexyl 
tellurol with methyl-8-bromooctadecanoate. Similarly, the isostere of 
oleic acid, 9-telluraheptadecanoic acid(IV), was prepared by the 
same route beginning with the reaction of /sup 123m/Te-sodium 
octyl tellurol with methyl-8-bromooctadecanoate. Both /sup 123m/ 
Te-(IT) and /sup 123m/Te-(IV) showed remarkably high heart 
uptake in rats (2 to 3% dose/gm) ten minutes after intravenous 
administration, and the heart/blood ratios were high (20-30/1). Fi- 
nally, the hearts of rats injected with /sup 123m/Te-(IV) have been 
clearly imaged with a rectilinear scanner. 


34394 Satellite structures in the ESCA 
(diphthalocyaninato)lanthanides(III) and -actinides(IV). Tatsumi, K.; 
Kasuga, K.; Tsutsui, M. (Texas A and M Univ., College wae. I 
Am. Chem. Soc.; 101: No. 2, 484-486(17 Jan 1979). 

Lanthanides studied include lanthanum, cerium, praseody- 
mium, neodymium, and gadolinium; actinides are thorium and urani- 
um. The results of their x-ray photoelectron spectroscopy and the 
satellites accompanying lanthanide 3d/sub 5/2/ and actinide 4d/sub 
5/2/ signals are reported. Interpretation is based on the h 
that half-occupied f orbitals play an important role in the 
change of the satellite intensity Pb ton the f transition 
series. The binding energies of the main 3d/sub 5/2/ and 4d/sub 5/ 
2/ peaks and their satellites are reported along with the intensity 
ratio of the satellie to the main line. 1 figure, 1 table. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 32125, 32187, 32738, 32760, 34468 


34395 Burning rates and temperatures of carbon particles in a 
shallow fluidized-bed combustor. Chakraborty, R.K.; Howard, J.R. 
(Univ. of Aston, Birmingham, England). J. Tost Fuel; LI: No. 409, 
220-224(Dec 1978). 

An experimental study of the mechanism of combustion of 
carbon in fluidized beds at temperatures 1073 K to 1173 K is 
described. The results show that carbon particle size, inert particle 
size, superficial fluidizing velocity and bed depth influence the 
burning rates and the carbon particle temperature significantly. Over 
the range of variables explored the combustion process was on 
to be controlled almost entirely by chemical kinetics rather than aay 
diffusion of — to the burning carbon surface upon w 
existing models of combustion of carbon in fluidized beds are based. 
The highest burning rates were found when the largest carbon and 
inert particles and superficial fluidizing velocity were used. Measure- 
ments of carbon particle temperature showed them to be 50 K to 215 
K above bed temperature, depending on operating conditions. 


34396 Simulation model for the generation of hot and reducing 
gases in a vibrating tube. Rolf, L. Glueckauf-Forschungsh.; 39: No. 5, 
198-206(Oct 1978). (In German). 

Systematic investigations on pulsating combustion processes 
in vibrating tubes have been carried out for a long time at the 
Institute for Chemical Engineering of the Technical University of 
Berlin. The kinetics of pulsating reactions favours the conversion of 
solid materials and makes large specific outputs possible. It is con- 
ceivable that this process principle will find a technical application in 
coal gasification because of its properties. The previously small 
industrial application of pulsating reactions in vibrating tubes can be 
traced apart from the great amount of noise developed, mainly to the 
difficulty of controlled reactor dimensioning and process work. In 
the context of preliminary experiments a reactor shape was therefore 
laid down initially, which guarantees a versatile process with gas- 
eous, liquid and solid fuels and also an optimum noise damping. In 
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ith experimental investigations of the output of various 
materials used, with the aim of the mathematical description of the 
quality and quantity of reactor products, a simulation model of the 
reaction was dev . The simulation model makes the mathemat- 
ical iption of time alterations of any magnitude possible in the 
reactor. results of simulation agree with the results of experi- 
ments within the limits of accuracy of measurement, where vibrating 
and i reactions as well as pulsating ones are described. 
After the icability of the simulation model developed for pulsat- 
ing combustion in a vibration tube is proved, the next problem will 
be to secure and extend the range of applications by a large spectrum 
of experiments. An experimental plant is being at pres- 
ent, which permits the use of oxygen as a means of gasification. 


34397 Gas-chromatographic analysis of the flame gases of a n- 
hexane pool flame. Broetz, W.; Schoenbucher, A.; Walcher, A. 
Stuttgart Univ. (TH) (Germany, F.R.). 1. Inst. fuer Technische 
). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 31: No. 8, 
347-353(Aug 1978). (In German). 
A low-temperature gaschromatographic system is used for 
the measurement of time-averaged concentrations of gaseous or 
us components of an n-hexane pool flame. All components at 
a point in the flame which have a time-averaged concentration 
> 0.05 vol-% can be recorded with one single measurement. Up to 
18 gaseous components with a total concentration of > 99.5 vol-% 
were determined on the flame axes. The axial concentration profiles 
are discussed in connection with a time exposures. The 
calculation of the axial concentrations by use of a statistical Gaus- 
sian’ dispersion model shows that a turbulent mass transport of all 
us COM ts and of soot occurs in the region above the 
neck. e are no chemical reactions with O2 which lead to 
the considerable, macroscopic changes in concentration. 


ENGINEERING 


34398 U viewing system. Technol. News; No. 63, 
vp(Mar 1979). 


A closed circuit TV camera and a 35mm still camera are 
lowered down a borehole, and remotely operated to permit visual 
inspection of underground cavities from the surface. 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 33272 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 33168, 33712, 34058 


34399 (AD-A—057196) Youngdahl stress functions and quasi- 
static nonaxisymmetric thermal stresses in a finite cylinder. Final 
report. Quigley, E.F. (Army Armament Research and Development 
Command, Aberdeen Proving Ground, MD (USA). Ballistics Re- 


search Lab.). Jun 1978. 41p. S PC A03/MF AOl1. 

The Youngdahl cylindrical stress functions were used to 
derive the analytical expressions for the quasi-static thermal stress 
fields in a isotropic, homogeneous, finite solid cylinder whose lateral 
surface was heated by a nuclear thermal environment. Because the 
derived axial stress equation did not satisfy the boundary conditions 
on the ends of the cylinder, the use of these functions in solving the 
Navier displacement — did not result in an exact solution for 
the thermal stresses. These functions did, however, provide a plane 
strain solution for regions away from the ends of the cylinder. 


34400 (AD-A—058587) Instructions for the irradiation of shear 
pins for the 76 mm . Final report. Murray, K.M. (Naval 
Research Lab., Washington, DC (USA)). Jun 1978. 19p. NTIS PC 
A02/MF AO1. 
A procedure is given for irradiating shear pins used in the 
for 76 mm ammunition to produce the required amount of 
Na activity in each pin. A method for monitoring the irradiation 
process is provided, together with procedures to provide an absolute 
measurement of the amount of 7*Na produced in each pin. 


34401 (BDX—613-2149) Brush deburring: still a driving force in 
deburring. Gillespie, L.K. (Bendix Corp., Kansas City, MO (USA)). 
boy Contract EY-76-C-04-0613. 34p. Dep. NTIS, PC A03/MF 


Portions of document are illegible. 
Power-driven are used in practically every major 
metal industry. They deburr, clean, descale, polish, edge blend, and 
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texturize parts. The advantages of brushing, size, types, and perform- 
ance of brushes used on various metals, the design of brush debur- 
ring equipment, and brush deburring costs are discussed. (LCL) 


34402 (CONF-7811108—1) Oxidant effects on complex mixtures 
of nonvolatile organics in polluted waters: examination by HPLC and 
bioscreening. Jolley, R.L.; Cumming, R.B. (Oak a National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, 
PC A02/MF AOl. 

From 2. ae application of ozone workshop; Orlando, FL, 
USA (1 Nov 1978). 

Chemical oxidants such as ozone and chlorine are used for 
antifoulant treatment of cooling waters and disinfection of polluted 
waters. The effects of these oxidants on the nonvolatile organic 
constituents in such waters are being examined using the comple- 
mentary techniques of high-pressure liquid chromatography (HPLC) 
and bioscreening. HPLC is used to separate the nonvolatile organic 
constituents present in complex mixtures in the waters of environ- 
mental concern, and the separated organics are detected by UV 
absorbance or cerate oxidimetry. Bioscreening tests are used to 
facilitate the examination of only those ted constituents with 
biological and possible health significance. The bioscreening method 

rincipally used is determination of bacterial mutagenic activity. 
Both ozone and chlorine destroy some nonvolatile organic constitu- 
ents and produce others. To date, no statistically significant muta- 
genic activity has been determined for constituents separated from 
ozonated effluents from wastewater treatment plants. 


34403 (COO—4319-4) Development of an aerosol size classifier: 
a two-dimensional self-similar virtual b report, Janu- 
ary 31, 1978—January 31, 1979. Forney, L.J.; Ravenhall, D.G. 
(Illinois Univ., Urbana (USA). Dept. of Civil Engineering; Illinois 
Univ., Urbana (USA). t. of Physics). Jan 1979. Contract EE-77- 
S-02-4319. 59p. Dep. NTIS, PC A04/MF AO1. 

The purpose of this research was to characterize the perform- 
ance of a rectangular slit self-similar virtual impactor. A mathemat- 
ical description of two-dimensional jets of ideal fluid impinging upon 
a void was developed with conformal mapping techniques. The 
analysis was extended to include converging throat geometries and 
variable secondary flows into the void space. Particle trajectories 
were simulated for a number of theoretically admissible instrument 

eometries. Visual observations of two-dimensional self-similar jets 
=e upon a void were conducted with a scaled-up water 
model. It was found that the limiting void width h/sub lim/w 
marking the onset of fluid instabilities increased for an ntermediate 
value of the fluid deflecting plate angle 8 for useful values of throat 
angle Bo and that h/sub lim/w increased with larger secondary flows 
into the void. Experiments were performed with 2.5 »m DOP 
droplets over a wide range of ey 4 eometries to measure the 
magnitude of internal losses and to fully characterize the instrument 
response. 


34404 (DOE/ASMP—3060-16) SHTP-E, a computer implemen- 
tation of the finite-difference em method of ablation analysis. 
Randall, J.D. (Johns Hopkins Univ., Laurel, MD (USA). Applied 
Physics Lab.). May 1978. Contract EX-76-A-16-3060. 93p. (APL/ 
JHU-CP—067). Dep. NTIS, PC A05/MF AO1. 

PL/I procedures have been developed that use finite-differ- 
ence techniques to analyze ablation problems by embedding them in 
inverse-heat-conduction problems with no moving boundaries. The 
procedures form a set of subroutines that can be called from a 
problem-oriented main program written by the user. The procedures 
include provisions for one-, two-, or three-dimensional conduction, 
parallel modes of heat transfer, thermal contact, choices of implicit 
and explicit difference techniques, temperature-dependent and direc- 
tional thermal properties, radiation relief, aerodynamic heating, 
chemical ablation, and material removal from combinations of flat, 
cylindrical, and spherical surfaces. This report is meant to serve as a 
source of underlying theory not covered elsewhere and as a user's 
manual for the PL/I procedures. Also included are useful debugging 
aids and external identifiers, a directory of Applied Physics Labora- 
tory computer libraries pertaining to the PL/I procedures, and an 
illustrative problem as an example. 


34405 (NP—23659) Propagation of turbomachinery noise into 
pipelines with discontinuities. Schiffer, H.P. (Technische Hochschule 
Aachen (Germany, F.R.). Fakultaet fuer Maschinenwesen). 27 Mar 
= 114p. (In German). Dep. NTIS (US Sales Only), PC A06/MF 

Thesis. 

In order to prevent noise production and propagation in 
pipelines of turbosets, the influencing factors of sound propagation 
into the flow channels must be examined. An attempt is made to 
determine the discontinuities in the pipes and their effects on noise 
propagation. 


34406 (NTIS/PS—78/1160) Shear flow. Part 1, liquids (a bib- 
liography with abstracts). Report for 1964—Sep 1978. Habercom, 
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G.E. Jr. (National Technical Information Service, Springfield, VA 
(USA)). Nov 1978. 209p. NTIS PC NO1/MF NOo1. 

Shear flow and stresses are studied for a number of liquid 
forms such as water, lubricants, polymers, liquified gases, and liquid 
metals. The studies relate to hydrodynamics, elastohydrodynamics, 
magnetohydrodynamics, fluerics, rheology, acoustics, and oceano- 
logy. Some of the subjects include cavitation, jets, mixing, stratifica- 
tion, ultrasonics, capillary flow, blood circulation, sedimentation, 
wake, injection, ueulians interactions, and pipe and channel flow. 
Other topics cover drops, surface flow, nonnewtonian fluids, liquid 
crystals, hydraulic fluids, and layers. Theoretical aspects, mathemat- 
ical models, equations of motion, computer programs, measurement 
technology, and empirical relationships are included. Materials on 
the atmosphere are wind shear, as well as drag reduction by poly- 
mers which is documented in a separate bibliography, are excluded. 
(This updated bibliography contains 202 abstracts, 10 of which are 
new entries to the previous edition.) 


34407 Determination of gamma-plant shielding thickness with flat 
cesium and cobalt irradiators with nomograms. Solov’ev, A.M.; 
Terent’ev, B.M. pp 3-10 4 Radiatsionnaya tekhnika. Moscow; Ato- 
mizdat (1976). (In Kaneva 

Eight nomograms . presented for calculating homogeneous 
side protections made of concrete, cast iron, lead and uranium for 
flat cobalt and cesium irradiators, depending on the source activity 
and distance to the shield. An example involving calculations for a 
lead side shield of the STAVRIDA unit incorporating a flat cesium 
irradiator is considered. The error involved in estimating shield 
thickness is also cited. 


34408 (SVF—65) Corrosion and corrosion protection in condens- 
ers. Dahl, L. (Stiftelsen foer Vaermeteknisk Forskning, Studsvik 
(Sweden)). Jul 1978. 50p. (In Swedish). Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

A detailed literature study and follow-up of existing knowl- 
edge concerning the corrosion and corrosion protection of condens- 
er tubes for use in sea water has been carried out. There are three 
main alternatives for the choice of condenser tube material for use in 
sea water: titanium, copper—nickel alloys, and aluminium brass, 
with or without ferrosulfat te treatment and some type of cathodic 
protection, such as anodes of soft iron. Corrosion protection by 
FeSO, treatment must be made such that protection layers produced 
are of optimum thickness and suitable structure. The deposition and 
protection mechanism of FeSO, treatment is discussed in detail. The 
amount of iron hydroxide formed on the tube surface is determined 
by several factors such as pH, temperature, Fe** concentration and 
the distance between the point of the addition of FeSO, and the 
condenser. The existance of acceptable corrosion protection can be 
verified by electrochemical measurements. In order to limit the 
thickness of the layers the Amertap system with the circulation of 
rubber balls is generally recommended, and thus good heat transfer 
can be maintained. Disturbance by slime and biological growth is 
avoided by chlorination and by the use of mussel filters. Besides 
cleaning during operation it is essential that a proper method of 
treatment is included for the stand still periods. A number of such 
methods are presented. 


34409 (UCRL—13953) Gasdynamic heater development. Final 
report. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Oct 1978. Contract W-7405-ENG-48. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

Under a previous contract, University of California P.O. No. 
6051403, a gasdynamic heater for providing a flow of helium at 
about 4000°K and 1-atm to 2-atm pressure was designed and fabri- 
cated. This device was installed in a test facility at Lawrence 
Livermore Laboratory for testing and performance evaluation. 
During the initial spin-up tests, seizure of the rotors occurred and 
caused extensive damage. Analysis of the available data suggested 
that the failure was due to the resonant excitation of a torsional 


vibration mode of the rotors. The necessary repairs were identified 
and implemented, and equipment for monitoring torsional displace- 
ment of the rotor was installed. Skake-down tests to 2700 rpm 
indicated no difficulties. The heater was re-installed in the test 
facility. During testin, iB a second seizure of rotors occurred at 2200 


rpm. Modifications of components which experienced dynamic un- 
balancing and resonant vibrations are in progress. (LCL) 


34410 (Y/EN—257) Automatic tension control for winding su- 
perconducting coils. Henderson, G.M.; Hung, J.C.; Googe, J.M. (Oak 
Ridge Y-12 Plant, TN (USA); Tennessee Univ., Knoxville (USA). 
Dept. of Electrical Engineering). 1979. Contract W-7405-ENG-26. 
8p. (CONF-790410—1). Dep. NTIS, PC A02/MF AO1. 

From Southeastcon 779 IEEE region 3 conference and exhib- 
it; Roanoke, VA, USA (1 Apr 1979). 

The result of an investigation of a commercial controller for 
stabilizing an automatic tensioning machine used in winding oper- 
ations for large superconducting coils is presented. Unsuccessful 
results with the commercial controller led to the design of a compen- 


sation network. Root locus techniques were utilized in arriving at a 
suitable compensation network to stabilize the tension machine con- 
trol system. Simulated tests of the system’s response to a — input 
and to a pulse disturbance were performed. A 

of the tension machine and the associated feedback control _——- is 
presented. A stability analysis of the system along with the — 
bility of a commercial controller for compensation requirements 
discussed. Simulated system responses to a step input and to a pubs 
disturbance are also discussed. 


(MLM—2601(TR)) Operating instructions, Spandau elec- 
trical submersible coolant pumps. (Mound Facility, Miamisburg, OH 
(USA)). 23 Mar 1979. Translation of German report. 12p. Dep. 
NTIS, PC A02/MF AOI. 

Instructions are presented for the installation, electrical 
nection, cleaning and maintenance, ————_ of ene ‘a 
disassembly and reassembly of electrical submersible coolant pumps 
manufactured by Maschinenfabrik Spandau KG. (LCL) 


34412 Method for producing improved heat transfer surface. 
Godsey, R.D.; Svacha, R.E.; Crawford, J.V.; Janowski, K.R. (to 
UOP Inc.). US Patent 4,136,428. 30 Jan 1979. Filed date 9 Jan 1978. 
6p. 

The invention relates to a method of improving the heat 
transfer properties in boiling liquids of tubes and other surfaces by 
applying a very porous reticulated organic foam layer which has 
been precoated with graphite in contact with the tube surface, and 
then plating a thin metal coating on the foam substrate. Preferably, 
the tube is copper and the plating consists of an electroplated layer 
of copper n tape which is applied over the conductive graphite 

coated foam. The foam is preferably in the form of a thin tape which 
spirally wound about the tube. Pyrolyzation of the foam after plating 
improves the heat transfer performance of the tube. A method for 
applying the graphite to the foam is also disclosed. 


34413 Method for producing improved heat transfer surface. 
Shum, M.S. (to UOP Inc.). US Patent 4,136,427. 30 Jan 1979. Filed 
date 9 Jan 1978. 6p. 

The invention relates to improving the heat transfer proper- 
ties in boiling liquids of tubes and other surfaces by applying a non- 
conductive very porous reticulated organic foam layer in contact 
with the tube surface, and then electroplating a metal coating on 
exposed portions of the tube to build up a matrix of metal through 
the porous portions of the foam layer. Preferably, the tube is ore 
and the plating consists of an electroplated layer of « . 
foam is preferably in the form of a thin tape which is ly wound 
about the tube. Pyrolyzation of the foam after plating Aeros a 
network of interconnected pores in the metal acon w improves 
the heat transfer performance of the tube. The plated tube may also 
be swaged. 


34414 Electrically heated liquid tank employing heat pipe heat 
transfer means. Shutt, J.R. (to Electro-Therm, Inc.). US Patent 
4,131,785. 26 Dec 1978. Filed date 18 Feb 1976. 8p. 

The heating apparatus for applying heat to the interior of a 
chamber includes a modular, removable, electrical, heat-producing 
unit and a heat pipe mountable in a wall of the chamber with one 
end of the pipe arranged to receive heat from the electrical heat 
producing unit exterior of the housing and with another end of the 
pipe constructed and mae to apply heat to the medium within 
the chamber. The heat pipe has high conductivity with a low 
temperature differential between the ends thereof and the heat 
producing unit includes an electric coil positioned about and remov- 
ably secured to the one end of the heat pipe. The electric coil is 
embedded in a high thermal conducitivity, low electrical conductiv- 
ity filler material which is surrounded by a low thermal conductivity 
insulating jacket and which is received around a metal core member 
which is removably secured to the one end of the heat pipe. 


34415 Turbine nozzle. Bobo, M.; Heyser, J.W.; Shotts, L.D.; 
Wisbey, R.W. (to General Electric Co.). Us’ Patent 4, 126,405. 21 
Nov 1978. Filed date 16 Dec 1976. 6p. 

A segment of a turbomachine nozzle is tangentially held in 
position by a pair of lugs extending radially from the outer and inner 
bands, respectively, at opposite ends of the segment, and resting 
against the adjacent support structure. In this way, the stress in the 
vanes and bands is maintained at a low level to thereby allow the use 
of high temperature, relatively low strength materials and reduced 
cooling measures. The lugs form integral end caps on the vane's one 
end and the cooling air enters the opposite end thereof. 


34416 Additional component tests methods to calculate compo- 
nents with time-dependent sirength Arbeitsschutz (Co- 
logne); be 11, 112-114QNov 1978). (In German). 

gs) gives hints for the calculation of life and fatigue on 
the basis of operational stresses. It will help to prove 
dimensions for the given operating conditions (design pe operating 
time, load variations). The calculation of life under creep load gives 
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the first indication of the calculated lifetime of components. It is 
based on operating pressures and temperatures and, if possible, on 
the minimum wall thickness measured which influences the dimen- 
sioning of the component, and indicates weak points. 


34417 Calibration of an Andersen stack ler by use of a 


samp’ 
Berglund-Liu-aerosol generator. Franzen, H. (Technische Hochs- 
chule Aachen (Germany, F.R.). Lehrstuhl fuer Technische Thermo- 
dynamik und Inst. fuer Thermodynamik); Fissan, H.J. (Gesamth- 
ochschule Duisburg (Germany, F.R.). Fachgebiet Aerosolmesstech- 
nik); Urban, U. Staub-Reinhalt. Luft; 38: No. 11, 436-439(Nov 1978). 
(In German). 


A six stage Andersen stack sampler designed for fractionating 
emission aerosols by using glass fiber plates has been calibrated. 
Monodisperse oil particles dotted with fluorescein have been pro- 
duced by a Berglund-Liu-aerosol generator. For mass analysis fluor- 
ometry has been used. The wall losses are about 80% for particles of 
about 20um, for particles below 5 ym the wall losses are less than 
5%. Because of blow-off and bounce-off effects the collection effi- 
ciency of the first stage is smaller than 100%. The collection 
efficiencies of stage 1 to 4 are broader in comparison with inpactor 
theory of single jets. The Stokes-numbers for 50% collection effi- 
ciency are about 0,28 for all stages, corresponding to the prediction 
by theory. 


34418 Motor protection equipment. Magajna, P.; Franzl, M.; 
Zidar, J. (Brown, Boveri and Co, Baden, Switz). Brown Boveri Rev.; 
65: No. 6, 404-412(Jun 1978). 

Risks of damage due to defects in electrical drive machinery 
lie not only in the destructive effect of the failure and the time 
consuming repair work but, more importantly, the resultant loss in 
production. The increased power output of today’s machines togeth- 
er with their greater use of materials has brought about an increased 
demand for fast motor protection equipment. In order to reduce the 
effects of failures to a minimum, it is clearly necessary to diagnose 
electrical defects and switching faults as quickly as possible. Any 
modern concept for protection must also be compatible with the 
prevailing factory environment in terms of space and surroundings. 
For these reasons, today’s motor-protection installations, especially 
those for heavy duty motors, are realized by electronic means. 
enables good matching to the machine characteristics as well as 
offering compact solutions to protection. 


34419 Device for transporting heat energy. Rohner, P. (to Kabel- 
und Metallwerke Gutehoffnungshuette A.G., Hannover (Germany, 
F.R.); Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,652,852/A/. 24 May 1978. lip. (In 
German). 

A suitable heat medium evaporates in a lower position at a 
higher temperature and condenses in a higher position at low tem- 
perature. Due to gravity the condensate flows back automatically to 
the position at higher temperature. According to the invention such 
a heat syphon can be made and installed at a reasonable cost, if the 
wall of the container is made in the shape of a corrugated metal tube. 


34420 Selection of optimal relations between dimensions of elec- 
trodes of sealed distribution devices. Aleksandrov, G.N. (Leningrad 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 21- 
27(May 1978). (In Russian). 

In designing sealed distribution devices, the selection of rela- 
tions between the dimensions of the outer and inner electrodes of the 
shell radius R and of the current conducting electrode ro is of 
considerable importance. Usually, this relation is taken to be close to 
the mathematical optimum of the relation R/ro for which the dis- 
charge voltage is maximal. However, if one allows a reduction of 
discharge voltages in relation to the maximal one by even 5-10%, it 
is possible to increase the relation R/ro by a factor of 1.5 or 2. Asa 
result, it becomes possible to increase substantially the insulation 
distance and to make the operation of solid insulation easier. 


34421 Investigation of disconnecting capacity of switches with 
disconnection power of up to 20 million kva. Akodis, M.M.; Konstan- 
tinov, A.G.; Korzun, P.A. (Ural Polytech Inst, USSR). Izv. Vyssh. 
_Uechebn. Zaved., Energ.; No. 5, 28-34(May 1978). (In Russian). 

Results of an investigation of the disconnectng capacity of the 
full poles of 110, 150, and 220 kV VVN-type switches with the rated 
disconnection current of 25-31.5 kA, as well as of a full double- 
breaking module of the VNV series designed fpr 330, 500, and 750 
kV with the rated current of disconnection of 40kA are presented. It 
is shown that test setups must ensure staging of tests of full roles of 
220 kV switches and of full modules of switches of higher voltage 
classes within standardized operating conditions. 


34422 Method of thermal calculation in designing recuperative 
heat exchangers with developed bubble boiling of the heated heat 
carrier. Grilikhes, V.A.; Grishutin, M.M. Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 5, 81-86(May 1978). (In Russian). 
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An analysis of —— existing methods used for thermal 
calculations in designing recuperative heat exchangers (RHE) with 
developed bubble toiling “of heated heat carrier and with heat 
transfer from the heat carrier enter convective heat transfer condi- 
tions is carried out. Some shortcomings of these methods both in the 
methodological sense and from the point of view of realization of 
calculation programs based on them are shown. As a result of taking 
into account the peculiar features of the heat transfer to the heated 
heat carrier under the conditions of developed bubble boiling, an 
analytical expression is obtained for the heat transfer coefficient of 
the RHE of the type considered. On its basis, a method of thermal 
design calculation is worked out. It is devoid of a number of 
shortcomings inherent in the methods used previously. 


34423 Internal thermal resistance of thermosiphons. Novokhats- 
kii, E.M.; Gorovoi, A.M. (Khar’kov Civ Eng Instu, Ukr SSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 5, 87-92(May 1978). (In Russian). 

A method of calculation of internal thermal resistances of a 
thermosiphon (coreless heat pipe) is presented. It is shown that the 
term “equivalent thermal conductivity” is incorrect. Conditions 
liable to cause breakdowns in the operation of this type of device are 
considered. 


34424 Heat exchangers. Stephan, K.; Mitrovic, J. Brennst.- 
Waerme-Kraft; 30: No. 4, 188-193(Apr 1978). (In German). 

The literature survey lists mainly those papers which give a 
contribution to the mechanical, thermic, and fluid-dynamic design of 
heat exchangers. The convective heat transfer without phase transi- 
tion is discussed in consideration of free and forced convection on 
bodies of different geometries. 


34425 Heat transfer characteristics of a gas-to-gas heat exchang- 
er using heat pipes. Wakiyama, Y.; Harada, K.; Inoue, S.; Fujita, J.; 
Suematsu, H. (Hitachi Shipbuild and Eng Co, Ltd, Osaka, Jpn). Heat 
Transfer - Jpn. Res.; 7: No. 1, 23-39(1978). 

The heat transfer characteristics of a gas-to-gas heat exchang- 
er employing heat pipes as the heat transfer elements were examined. 
Experimental data obtained on the heat exchanger containing 66 
finned heat pipes were compared with the values calculated by using 
various empirical and theoretical equations. A basic design proce- 
dure for gas-to-gas heat exchangers using heat pipes was then 
established. 7 refs. 


34426 Heat transfer characteristics of heat pipes. Suematsu, H.; 
Harada, K.; Inoue, S.; Fujita, J; Wakiyama, Y. (Hitachi Shipbuild). 
Heat Transfer - Jpn. Res.; 7: No. 1, 1-22(1978). 

A study was made about the feasibility of the heat pipe to 
waste heat recovery equipment (gas-to-gas heat exchangers). To 
obtain low-cost, yet high performance heat pipes for this purpose, 
experiments were carried out on several types of heat pipes. The 
results are tabulated and evaluated showing that heat pipes are more 
efficient in vertical position than horizontal. 5 refs. 


34427 Method for the manufacture of filler material for regenera- 
tor heat exchangers. Daniels, A. (to to Philips Corp.). German(FRG) 
Patent 2,151,635/B/. 18 May 1977. 3p. (In German). 

The method described is to manufacture a cheaper, at very 
low temperatures more effective filler. This is to be achieved by 
using hollow carbon spheres of diameter 5 to 150 micron and wall 
thickness 1 to 2 micron. The pre-heated, evacuated spheres with gas- 
—, walls are exposed to a helium atmosphere. Helium dif- 
uses, possibly under additional pressure, through the carbon walls 
and fills the spheres. The heat capacity of these bodies which are 
densely filled in great number into the regenerator casing is particu- 
larly high at low temperatures because the heat capacity of helium 
related to the volume unit strongly increases in the region of 40 to 0 
K, whereas for comparison with Pb, Au or Cu, it tends to 0 in the 
same region. 


34428 Limiting values of the efficiency of a cylindrical MHD 
pump in the electrodynamic approximation of a small nonmagnetic 
gap. Vilnitis, A.Ya.; Pukis, M.V. Magnetohydrodynamics (USSR) 
(Engl. Transl.); 13: No. 2, 201-207(1977). 

The aim of the present work is a consideration of one algo- 
rithm for evaluation of the values attained for the efficiency of 
cylindrical MHD pumps. To this end, a model problem of nonlinear 
programming is constructed as a function of two variable parameters 
without limitations (all the connections, in the form of equalities, are 
used to decrease the number of variable parameters), and numerical 
experiments are made for two characteristic liquid metals. 13 refs. 


34429 Evaluation of the maximal values of the efficiency for 
cylindrical one-sided induction-type pumps with an unsaturated mag- 
netic circuit. Vilnitis, A.Ya.; Pukis, M.V. Magnetohydrodynamics 
(USSR) (Engl. Transl.); 13: No. 2, 208- 212(1977). 

The aim of the present work is a generalization of the 
algorithm for evaluating the limitingly attainable values of the effi- 
ciency for a cylindrical induction-type MHD pump by the introduc- 
tion of limitations on the inductance in the magnetic circuit. A 
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consequence of this is a somewhat changed set of mutually inde- 

dent parameters and another division of the latter into subsets of 
Fixed and variable parameters. The algorithm of the evaluation is 
applied to a problem of nonlinear programming with five variables 
and with limitations, but retaining the previous simplicity of the 
mathematical expressions. 3 refs. 


34430 Experimental study of an MHD dc pump operating at a 
higher voltage. Golodnyak, V.A.; Zandart, Ya.Ya.; Klimenko, A.1; 
Leipin’sh, I.A.; Tolmach, I.M. Magnetohydrodynamics (USSR) (Engl. 
Transl.); 13: No. 2, 219-225(1977). 

The capability of an MHD dc pump to operate, in principle, 
at a higher voltage has been demonstrated in earlier studies. In this 
article authors present the results of an experimental study involving 
a pump under more severe conditions of operation than earlier 
studies (three times higher current and voltage levels, with 10 times 
higher hydraulic power), which had made it necessary to introduce a 
few design changes. The theoretical relations have also been refined, 
by more rigorously accounting for the effects of spatial factors and 
of the channel shell with soldered-on short-circuiting jumpers. The 
pump prototpye was built with the following structural characteris- 
tics. The rectilinear pump channel was a pipe of rectangular cross 
section 24.8-3.5 mm in size and 0.6 mm in wall thickness. The 
channel material was grade 1Kh18NI10T stainless steel. Copper 
jumpers were soldered to the channel over a length of 890 mm. The 
channel, together with a water-cooled rail above it for compensating 
the reaction to the longitudinal current, was placed in the gap of a 
C-shape magnet system. 5 refs. 


Designing a spatial model of an MHD conduction machine 
with frame-type electrodes. Gel'fgat, Yu.M.; Gorbunov, L.A. 
Magnetohydrodynamics (USSR) (Engl. Transl.); 13: No. 2, 226- 
231(1977). 

The now available data about MHD generators with frame- 
type segmental elkectrodes are based on results of solving two- 
dimensional problems. A method of designing a conduction pump 
with slanted mance segmental electrodes which accounts for the 
three-dimensionality of the current distribution in the channel is 
proposed. Calculations are made for a uniform velocity profile with 
the magnetic Reynolds number Re sub m < <1. 4 refs. 


a Evaluation of the pressure developed by a high-tempera- 

ture “loop” pump for transporting liquid metals with the driving forces 
of the magnetic field of current-carrying conductors. Zemlyankin, 
V.A.; Konin, M.K.; Shilov, G.V. Magnetohydrodynamics it USSR) 
(Engl. Transl.); 13: No. 2, 235-238(1977). 

A “loop” pump, apeing on the principle of the force effect 
due to interaction between two liquid conductors and a current, can 
be successfully used for high-temperature corrosion testing of struc- 
tural materials in a stream of liquid metal flowing through a closed 
system at a velocity within 0.1-1 m/sec range; it becomes unneces- 
sary to produce an oriented magnetic field which is required in 
conventional electromagnetic pumps. A system using such “loop” 
pump is discussed. It is concluded that the level of operating 
temperatures with such a pump used in the circulation loop for 
testing of materials depends only on the thermal stability and the 
— resistance of materials suitable for the loop structure. 2 
refs, 


34433 Local flow chracteristics in an induction-type mhd device 
at high electromagnetic interaction parameters. Valdmane, R.A.; 
Krishberg, R.R.; Lielpeter, Ya.Ya.; Mikryukov, Ch.K.; Ulmanis, 
L.Ya. Magnetohydrodynamics (USSR) (Engl. Transl.); 13: No. 3, 338- 
343(1977). 

This article contains the results of an investigation of local 
characteristics of a plane MHD inductive pump ENP-20 installed in 
a sodium loop DU-100. Experimental results are compared with 
calculated values, which were computed on the basis of a one- 
dimensional turbulent flow model. In the experiments the electro- 
magnetic interaction parameter reached values of about 4 to 4.5. 
Measurements of the magnetic induction distribution over the induc- 
tor width were carried out with a movable coil pickup within the 
gap between the inductor and the empty channel. Maximum induc- 
tion values are found at the inductor’s edges. 6 refs. 


34434 Cylindrical linear induction pump with coils inclined to its 
longitudinal _ I. ge of the electromagnetic field. Gel'fgat, 
Yu.M.; Krum Yu.K. Magnetohydrodynamics (USSR) (Engl. 
Transl); 13: No. 3, 346-351(1977). 

A main obstacle to the use of MHD pumps in the metal 
making and casting technology is the difficulty of producing special 
flowthrough channels resistant to the aggressive action of high- 
temperature molten metals. One possible way of solving this problem 
may be to destroy the cylindrical symmetry of the electromagnetic 
field within the pump channel, for the purpose of eliminating here 
the zones of zero longitudinal force component. This article de- 
scribes another solution to the problem, namely elimination of zones 
where the longitudinal component of the electromagnetic force is 


zero by inclining the inductor coils to the —— 

case the coils become elliptical in shape and i 
many turns of comparatively thin cond comune: Gh One may expect 

smaller loss on hydraulic friction in a pump proposed here. 4 


34435 Effect of channel geometry on the basic ee char- 
acteristics of a liquid-metal mhd with a closing busbar. Brainin, 

M.I1.; Chizhevskii, V.G. Mi solpvedbeamnler (USSR) (Engl. 
Transl.); 13: No. 3, 352-356(1977). 

The object of this study is to derive fundamental relations for 
calculating, approximately, the electromagnetic field and the basic 
per-unit performance characteristics (operating pressure head and 
internal efficiency) of a liquid-metal transformer-type with a 
closing busbar and with a variable-section channel. channel 
section can be varied either twise or widthwise over the length. 
The results of theoretical ysis and numerical calculations pre- 
sented here will confirm the hypothesis that the limits of those 
performance characteristics can, indeed, be raised. 2 refs. 


34436 Mhd conduction choke with an earn flowthrough 
channel. Gorbunov, L.A. M hydrod, (USSR) (Engl. 
Transl.); 13: No. 3, 365- -368(1977). 

In a study of an MHD pump with an axial current feed it has 
been found that circulatory flow of the liquid metal develops in the 
flowthrough channel of such a pump, as a result of a nonuniform 
density distribution of ——— forces in the plane of ——_ 
expansion. Interaction between these circulation streams 
ain owcem of Kaul sae Gee te Ge Se ee 
S$DELTASp$sub c$. In a flowthrough channel of a certain geometry 
this loss is comparable with the pressure loss due to the interaction 
between circulation currents induced in the stream and the external 
magnetic field. The addition of both effects in one set should 
improve the performance of chokes operating in the braking mode. 
This study deals with an MHD conduction pump comprised of a 
circular pipe with a series of straight annular expansions, in the gap 
between magnetic poles. Current is passed along the pipe axis. 7 refs. 


34437 New valve construction for energy installations. Smorodin, 
M.V.; Bereznitskaya, V.A.; Svistunov, Yu.N.; Podymskii, A.N. 
Chem. Pet. Eng. (USSR) (Engl. Transl); 13: No. 9-10, 173-775(1977). 

A brief account is given of the construction of a new valve 
intended for use in energy facilities. Tests performed on eight 
experimental specimens confirmed the accuracy of the structural 
solutions incorporated into the new valve design. The new valve 
includes two types of construction: straight-through body and angu- 
lar design. 





CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 33845, 33846, 33860, 33876, 
33962, 33963, 34243, 34410, 35278, 35279, 35430, 35435 


34438 (AD-A—058638) Josephson a/d converter development. 
Annual technical report, 1 May 1977—30 April 1978. Hamilton, C.A.; 
Harris, R.E.; Kautz, R.L.; Peterson, R.L.; Sullivan, D.B. (National 
Bureau of Standards, Boulder, CO (USA)). 1 Sep 1978. Contract 
N00014-77-F-0048. 7ip. NTIS PC A04/MF A0O1. 

This report describes the first year of an effort to demonstrate 
an ultra-high-speed analog- ital converter using superconduct- 
ing electronics. Fabrication capable of Festng te a com- 
plete eleven layer circuit have been developed. 
enable 70 ps risetime signals to be sent onto 7a of a chip. 
Satingsied and theoretical characterizations of supetonanestiig 
striplines are in good agreement. 


34439 (NTIS/PS—78/1047) Josephson junctions (citations from 
the NTIS data base). Report for 1964—August 1978, Reimherr, G.W. 
(National Technical Information Service, Springfield, VA (USA)). 
Oct 1978. 204p. 

The cited reports of Federally-funded research discuss the 
theory, design, fabrication, performance, and applications of Joseph- 
son junctions. References to such applications as far infrared radi- 
ation detectors, microwave detectors, vol standards, noise ther- 
mometry, and magnetometry are included. updated a 
phy contains 199 abstracts, 18 of which are new entries to the 
previous edition.) 


34440 (NTIS/PS—78/ 1048) —— junctions. Volume 2. 
from the Engineering Index data 


cal Information Service, Springfield, VA (USA)). Oct 1978. or 
The cited Ssmton, gulleeenun eee research 


theory, design, fabrication, and applications of J 

son junctions. References to such applications as logic circuits, 
registers, data storage devices , far infrared detectors, microwave 
detectors, voltage standards, noise thermometry, and magnetometry 
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are included. (This updated bibliography contains 232 abstracts, 86 
of which are new entries to the previous edition.) 


34441 (NTIS/PS—78/1063) Superconducting magnets. Volume 
2. September, 1976—August, 1978 (a bibliography with abstracts). 
Report for 1976—August 1978. Reimherr, G.W. (National Technical 
Information Service, Springfield, VA (USA)). Oct 1978. 276p. 

The cited reports discuss research on materials studies, 
theory, design, and applications of superconducting magnets. Exam- 
ples of applications include particle accelerators, MHD power gen- 
eration, superconducting generators, nuclear fusion research devices, 
energy storage systems, and magnetic levitation. (This updated bib- 
liography contains 271 abstracts, 149 of which are new entries to the 
previous edition.) 


34442 ’He—‘He dilution refrigerator. Staas, F.A.; Severijns, 
A.P. (to U.S. Philips Corp.). US Patent 4,136,531. 30 Jan 1979. 
Priority date 26 May 1976, Netherlands. 8p. 

A *He—‘He dilution refrigerator is provided with two inter- 
connected mixing chambers arranged at different levels. One end of 
a superleak opens into concentrated *He contained in the upper 
mixing chamber, while the other end opens into a portion of the 
apparatus containing dilute *He for the supply of superfluid *He, via 

¢ superleak, to the upper mixing chamber under the influence of 
the osmotic differential pressure prevailing across the superleak. 


34443 Possibility of low-loss transmitting of rf-power with super- 
conducting waveguide cables. Rohner, P.G. (Kabel- und Metallwerke 
Gutehoffnungshuette A.G., Hannover (Germany, F.R.)). Kerntech- 
nik; 20: No. 11, 489-493(Nov 1978). (In German, English). 

The possibilities of expanding the rf-applications of supercon- 
ductivity to waveguide cables are shown. This makes it possible to 
construct antennae supply lines which allow only minimum loss for 
different purposes. The advantages of such cables are ilLustrated as 
well as manufacturing and cryogenic aspects. 


34444 Effect of low-frequency electromagnetic fields on a 
SQUID. Tarasenko, G.I.; Chetaev, M.P.; Shnyrkov, V.I. (Physico- 
technical Institute of Low Temperatures, Academy of Sciences of 
the Ukrainian SSR, Khar’kov). Sov. Phys. - Tech. Phys. (Engl. 
Transl. ); 23: No. 9, 1124-1125(Sep 1978). 

An experimental study is reported of the effect of random 
electromagnetic fields of low frequency on quantization processes in 
a squid with rf bias. It is found that low-frequency noise is quantized; 
i.e., this noise is detected by the magnetometer. 


34445 SQUID with three-dimensiona! array of Josephson junc- 
tions. Chetaev, M.P.; Shnyrkov, V.I. (Physicotechnical Institute of 
Low Temperatures, Academy of Sciences of the Ukrainian SSR, 
Khar’kov). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 9, 1132- 
1133(Sep 1978). 

Differential resistance oscillations in a voltage-biased chain of 
Josephson junctions, as a result of microwave signals, indicate possi- 
ble use of such a chain as a radiation detector. The properties and 

ible use in a squid of a three-dimensional array of Josephson 
junctions, with suitable parameters, are studied in the present work. 


34446 Evaluation of the economic effect of application of super- 
conducting electric power lines with porous current conductors. Be- 
lyanchev, Yu.V.; Morgun, V.A. (Beloruss Polytech Inst, BSSR). Izv. 
ton Uchebn. Zaved., Energ.; No. 5, 109-113(May 1978). (In Rus- 
sian). 


A method of optimization of hydrodynamic characteristics of 
a refrigerant in a superconducting electric power transmission line 
with porous current conductors is proposed. An analysis of tech- 
nico-economic indices of such a line, obtained as a result of comput- 
er-aided calculations in accordance with a program compiled for this 
purpose, is carried out. It is shown that it is possible to lower the 
cost — of a superconducting line if porous current conductor 
are used. 


34447 Optimization of load distribution in closed electric net- 
works by the dynamic programming method. Fedin, V.T. (Beloruss 
Polytech Inst, B SSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 5, 114- 
118(May 1978). (In Russian). 

A method of economic distribution of loads in closed net- 
works comprising nonconventional electric lines (cryogenic, with 
forced circulation of a refrigerant, etc.) is proposed. In those lines, 
apart from the losses proper, there is power consumption for forced 
cooling, depending on the load transmitted by the line. 


34448 Investigation of multilayer insulation. Inai, N. (Toshiba 
Res and Dev Cent, Electr and Nucl Eng Lab, Jpn). Heat Transfer - 
Jpn. Res.; 7: No. 1, 61-73(1978). 

The heat transfer rate in multilayer insulation is analyzed 
through the use of the temperature-dependent total hemispherical 
emissivity of thin metallic radiation shields. The difference in heat 
transfer rates between liquid nitrogen temperature and liquid helium 
temperature as low temperature heat sinks is pointed out and a 
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comparison is made between the analysis and the experimental data 
both in the temperature distribution of the radiation shields and in 
the total heat transfer rate. The results may be used for design of 
various cryogenic equipment and other multilayer insulation with 
different radiation shield materials. 11 refs. 


34449 Investigation of the stressed state of a suspension made of 
fiber glass plastic. Burov, L.A.; Makushin, A.P.; Makarov, M.S.; 
Salazkin, K.A. Chem. Pet. Eng. (USSR) (Engl. Transl.); 13: No. 9-10, 
788-792(1977). 

One of the primary tasks of cryogenics technology is the 
Se of high-efficiency heat-insulation bridges, working 
under high operating loads. The most promising materials for the 
manufacture of such bridges are fiber glass plastics. Studies show 
that a suspension in the form a closed loop is a promising solution for 
the design of a heat-insulation bridge which utilizes the high me- 
chanical properties of unidirectional fiber glass plastics. This work 
considers the stressed state of a long, closed-loop suspension made of 
a cylindrically orthotropic fiber glass plastic subjected to an axial 
stretching load. The _— was to analyze load-carry capacity of 
the suspension as a function of its geometrical dimensions. 7 refs. 


34450 Development of cryogenic machine building in the USSR. 
Belyakov, V.P.; Shein, G.F. Chem. Pet. Eng. (USSR) (Engl. Transl.); 
13: No. 9-10, 905-912(1977). 

This brief review deals with the growth of the cryogenic 
machine construction industry in the U.S.S.R., with special emphasis 
on recent developments in cryogenic technology. Advances made in 
the design and manufacture of cryogenic equipment intended for air 
separation plants, equipment for storage, transport and gasification of 
cryogenic products, and cryogenic equipment for superconducting 
devices are highlighted. 

34451 Possibility of using superconducting magnets to control 
spacecraft. Kovalenko, A.P. Tr. NII Metrol. Vyssh. Uchebn. Zaved.; 
No. 13, 138-149(1977). (In Russian). 

A study was made of the peculiarities of superconducting 
magnetic actuating organs (SMAO). Specific examples are used of 
superconducting magnets to compare them with ordinary actuating 
organs in magnetic control systems (coils, electromagnets, perma- 
nent magnets, etc.). The basic characteristics of SMAO are estimated 
and conclusions drawn relative to the most desirable type of SMAO, 
the need to consider some of their specific properties, and possible 
areas of application. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


34452 (LA—7696-MS) Calibration of moisture monitors. Gutier- 
rez, R.L. (Los Alamos Scientific Lab., NM (USA)). Feb 1979. 
Contract W-7405-ENG-36. 10p. Dep. NTIS, PC A02/MF AOl. 

A method for calibrating an aluminum oxide hygrometer 
against an optical chilled mirror dew-point hygrometer has been 
established. A theoretical cross-point line of dew points from both 
hygrometers and a maximum moisture content of 10 ppM/sub v/ are 
used to define an area for calibrating the sensor probes of the 
aluminum oxide hygrometer. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 33470 


34453 (UCRL—82135) Enhanced safety in the storage of fissile 
materials. Williams, G.E.; Alvares, N.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Jan 1979. Contract W- 
} i alae 6p. (CONF-790602—8). Dep. NTIS, PC A02/MF 
AOl. 
From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
A "plastic-like” supporting material impregnated with a neu- 
tron-absorbing agent that is suitable for lining’ the inner surfaces of 
fissile-material storage containers was fabricated. The material con- 
sists, by weight, of 50% food-grade borax, 25% coal tar, and 25% 
epoxy resin. It costs much less than commercially available materi- 
s, can absorb enough neutrons to isolate units of fissile material, 
and possesses such structural qualities as flexibility and machinabil- 
ity. Properties and performance of the material are discussed. 


SHIPPING CONTAINERS 

REFER ALSO TO CITATION(S) 32542 
TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 32017 


34454 (ORNL/SUB—79/14274/1) Assessment of long-distance 
thermal-energy transport: a comparison between water, steam, and hot 
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oils. (Hydroscience, Inc., Knoxville, TN (USA)). Mar 1979. Con- 
tract W-7405-ENG-26. 96p. Dep. NTIS, PC A05/MF AO1. 

An assessment of the capital and o operating costs required to 
supply low-to-moderate temperature (120° to 250°) thermal energy 
via a long distance pipeline system is presented. Ten basic thermal 
energy systems are studied in this report; 6 systems subdivided into 
54 cases covering single-medium energy outputs, and 4 systems 
subdivided into 36 cases covering multimedium (2 or more different 
forms, such as steam and hot water) energy outputs. Preliminary 
sizing calculations were performed and basic design requirements 
were developed for each of 9 cases in each of the 10 systems. The 9 
cases in each system involved short (8 km), intermediate (24 km), 
and long (64 km) transport distances as well as low (273 GJ/hr), 
intermediate (1370 GJ/hr), and high (4100 GJ/hr) levels of heat 
input. Thermal-energy delivery costs are computed for each case to 
determine which systems are most economical to construct and 
operate. Three different types of energy output were selected for 
study. These outputs are: 1, hot water at 120°C; 2, saturated steam at 
177°C; and saturated steam at 249°C. These outputs were selected 
because hot water at 121°C can be used to supply building heat and 
to heat hot water for industrial or residential use; saturated steam at 
177°C is commonly used for industrial and commercial purposes as 
process heat as well as being used in to heat buildings and hot water; 
and saturated steam at 249°C is commonly used industrially for 
higher temperature process heat as well as being used in turbines and 
piston engines for mechanical drives. 


34455 (PB—285008) Maritime transport of dry bulk minerals. 
Open-file report. (Charles River Associates, Inc., Cambridge, MA 
(USA)). May 1978. Contract JO166111. 149p. 

The purpose of this project was to study the relationships 
between the dry bulk shipping industry and the U.S. mineral indus- 
tries. To this end a study was begun on past developments in and 
relationships between the shipping and mineral industries. Minerals 
which are not imported or exported in bulk are beyond the scope of 
this study. It was found that the coal industry and those industries 
processing ores of aluminum, chromium, manganese, iron, and phos- 
phorus are more dependent than others on shortrun and longrun 
developments in the shipping market. Forecasts were prepared for 
both the bulk shipping industry and potential problem areas were 
pinpointed, and possible policy actions by the Bureau of Mines were 
outlined. 


34456 Pipelaying under ice by bottom pull. McGovern, R. (to 
Montreal Engineering Co., Ltd.). US Patent v7 126,013. 21 Nov 1978. 
Filed date 8 Sep 1977. 4p. 

The invention discloses method of laying an underwater 
pipeline underneath an ice sheet by a bottom pull which includes 
making up a pipe string, on a first shore of a water crossing, 
providing a first cable connection along the upper surface of the ice 
sheet between a pulling location and an on-ice pull sled, attaching a 
second cable between the pull sled and the leading end of the pipe 
string, cutting a slot through the ice along the path which the pipe is 
to take, ahead of the pull sled, and pulling the pull sled over the 
upper ice surface so as to tow the pipe string along the water bottom 
by means of the second cable which is submerged through the slot. 


34457 Second-generation gas turbines and prospects for further 
developments in natural gas compressor stations. Decker, W. (Pipeline 
Engineering Gesellschaft fuer Planung, Bau- und Betriebsueberwa- 
chung von Fernleitungen m.b.H., Essen (Germany, F.R.)). Three R 
Int.; 17: No. 10, 615-621(Oct 1978). (In German). 

An outline of the design of first-generation gas turbines of 
low efficiency is presented and the status of high-performance 
second-generation gas turbines which are now beginning to find 
their place in natural gas pipelines is reviewed. The prospects for 
further developments are outlined. 


34458 Expansion joints and energy transport. Winzen, W. (Me- 
tallschlauch-Fabrik Pforzheim (Germany, F.R.)). Three R Int; 17: 
No. 10, 659-662(Oct 1978). (In German). 

The problems encountered where energy is transported 
through pipelines in the form of fluids and where as a result of 
tempererature differences, substantial forces are set up in the pipe 
which have to be equalized are discussed. In many cases the problem 
is best solved by using bellow-type expansion joints. A number of 
such joints are described. The difference between single and multi- 
layer bellows is emphasized. 


34459 Transferring liquefied gases under pressure. Wothe, K. 
(Messer Griesheim G.m.b.H., Duesseldorf (Germany, F.R.). Abt. 
Industriegase). Chem. Prod. (Munich); 7: No. 9, 24-32(Sep 1978). (In 
German). 

Transfer technology of cryogenic liquids has developed rap- 
idly in the last few decades, since the demand for these gases grew at 
an increasing rate. ee pumps play an important part in mdoern 
transfer technology of liquefied gases under pressure in optimising 
the logistic system (storage, transport, transfer, evaporation), as they 
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can be used in many locations and eliminate evaporation losses, and 
thus permit an economical transfer process without losses. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


REFER ALSO TO CITATION(S) 32117, 32120, 32145, 32156, 
32240, 34042 


34460 Protective coatings in the mining industry. Eccleston, 
L.D. (International Paints Ltd., Montreal, Quebec). CIM Bull.; 72: 
No. 803, 170-173(Mar 1979). 

Any man-made structure will eventually decay, but we are 
basically concerned with the prevention of corrosion within a fairly 
limited time span. How corrosion can be minimized by design, the 
removal of oxides, and a careful choice of paint systems is discussed, 
and mention is made of the electrical nature of most anticorrosive 
systems. Also discussed are the characteristics of certain paint bind- 
ers and how mechanical properties will differ for variors environ- 
ments. Corrosion of a substrate by acidic breakdown products of 
some paints is mentioned in conjunction with a discussion on con- 
venience versus ultimate performance. A brief mention is made of 
the three main components of a paint system. and the principal types 
of paint are placed in broad categories, with the main strength and 
weaknesses of each type listed. 


34461 Wearfacing and equipment maintenance. Davies, T.R. 
(Certanium Alloys and Research Co., Cleveland, OH). CIM Bull; 
72: No. 802, 122-125(Feb 1979). 

This paper primarily deals with the application of wearfacing 
materials and their role within a well-established preventive mainte- 
nance welding program. Some examples are shown, as well as a 
synopsis of possible benefits and a compendium of methods and 
materials. 


34462 Directional drilling marine structure. (to 
Texaco Development Corp.). US Patent 4, 136,996, 30 ea 1979. 
Filed date 23 May 1977. 6p. 

Marine structure is adapted to be fixed to the ocean floor for 
drilling wellbores into the latter. A drill conductor cage is remov- 
ably positioned within the marine structure at a submerged position. 
The cage holds one or more drill string guides in a manner that 
directionally oriented wells can be drilled without movement of the 
structure. The cage is readily disengaged from its under-water 
working position in order that it can be brought to the water's 
surface, or otherwise adjusted to facilitate the addition of further 
conductor guides. 


34463 Roller-type rock bit and bearing arrangement therefor. 
Dickerhoff, R.P. (to Timken Co.). US Patent 4,136,748. 30 Jan 1979. 
Filed date 7 Nov 1977. 10p. 

A roller-type rock bit is described that has a body which fits 
into a drill hole and is provided with inwardly directed spindles 
about which cone-shaped cutters revolve. Between each spindle and 
its cutter is a tapered roller bearing, a flat thrust bearing, and a 
sleeve-type radial bearing arranged in that order from the large end 
of the cutter. The raceways of the tapered roller bearing converge 
toward the small end of the cutter and that bearing is unitized by a 
thrust rib located on the spindle opposite the small ends of the rollers 
and a rib ring which fits into the cutter opposite the large diameter 
ends of the rollers. Thus, a major portion of the radial load encoun- 
tered in drilling is taken by the tapered roller bearing, as well as a 
significant portion of the thrust load, with both of those loads being 
transferred between the raceways generally transversely through the 
tapered rollers. Any thrust loading in the opposite direction is 
transferred between the rib ring and the thrust rib generally axially 
through the rollers. The rib ring further closes the end of the cutter 
and, together with a stream of air that flushes the interior of the 
cutter, prevents rock cuttings from entering the cutter and damaging 
the bearings. 


34464 Mobile paratus. Brown, C.C.; Brown, J.R. US 
Patent 4,126,193. 21 Nov 1978. Filed date 19 Mar 1976. 16p. 

The inventiond discloses a drilling apparatus mounted on a 
self-propelled base quipped with a joint to permit use on uneven 
terrain and drilling at various angles with respect to the terrain 
surface; embodiments of the invention feature suction apparatus for 
removing drill cuttings, and foldable masts. 


34465 Replaceable wear pad for a rock bit cutter yoke. Dixon, 
R.L.; Neilson, W.J. (to Smith International, Inc.). US Patent 
4,126,195. 21 Nov 1978. Filed date 17 Feb 1977. 8p. 

The cuter assembly for a rotary head of a drilling machine 
comprises a yoke having a base for attachment to the rotary head, a 
pair of legs depending from the base, and an asymmetrical mounting 
hole through each leg, the hole being aligned with each other. A 
load pin extends between the legs of the yoke with the load pin 
being disposed within the holes. To prevent wear of the yoke during 
drilling, a replaceable wear pad is provided for each end of the load 
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Each pad is disposed between the load pin and the portion of the 

peer of 8m of a er hole closest to the base. Thus, each wear 

loaded portion of the peri . of a 

mounting hoe, E kt daw nak sais eal ut 1/3 to 
about 1 the circumference of the load pin. 


34466 Rock bit with extended tube. Evans, R.F. (to 
Smith International, Inc.). US Patent 4,126,194. 21 Nov 1978. Filed 
date 11 Jul 1977. 10p. 

The three cone rock bit includes an improved circulation 
system for drilling fluid which increases the horizontal flow vector 
of the fluid adjacent the bottom surface of thr hole being drilled. A 
pair of nozzles, located near the hole and between adja- 
cent pairs of drilling cones, inject fluid at one side of the 
hole. An extended pickup tube terminating between the remaining 
pair of drilling cones and close to the bottom of the hole to the 
annulus between the hole and the drill string. 


34467 P evaluation of the H 70 hydropercussive drill. 


erformance 
Gnodtke, M. Glueckauf; 114: No. 21, 945-947(Nov 1978). (In 
German). 


Investigations into the H 70 hydropercussive drili have indi- 
cated that virtually identical drilling speeds can be obtained in all 
types of rock using the K 48 heads. In view of the dissimilar wear 
characteristics of rocks being drilled, the maintained speeds can 
only be explained by head geometry. 


34468 Assessment of pit fire technology based on mining equip- 
ment made of plastic materials, except conveyor belts. Grumbrecht, 
K. Bergbau; 29: No. 11, 532-536(Nov 1978). aaann. 

Test processes and their assessment regarding ingnitability 
and combustibility of individual operating material made of plastics 
are discussed. 


— 75 years of cable test facility Institute of Pye: and 

Material Science, and test facility for pit ventilation of the Westpha- 
lian Mining Company. Bergbau; 29: No. 11, 540-545(Nov 1978). (In 
German). 


On the occasion of the 75th anniversary of the two Institutes, 
a report on their historical development and a survey of their 
activities in mining are given. 
34470 Placement of casing centralizers in borehole sections with 
dog-leg-severity. Gutsche, W.; Marx, C. (Technische Univ. Clausthal, 
Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tiefbohrkunde und 
roel abr Deen K.K.; Weichold, D. (Weatherford Oil 
Tool G.m.b.H genhagen (Germany, F.R.)). Erdoel-Erdgas Z.; 
94: No. 5, 162- 166(May 1978). 
A new method to determine the optimum spacing of casing 
ee 5 peeee The method takes into account gravitation- 
forces, hole curvature and bending strength of the 
Fall size experiments with 7” casing were made to 
determine radial forces acting on centralizers for a wide range of 
axial loads and hole curvatures. Results of the experiments and the 
analytical model are presented and discussed in this paper. 


34471 ee Compas ts Ge ben oe witty eater. 
Kamra, M.R. (Natl Mines Dev Corp, Hyderabad, India). J. Mines, 
Met. Fuels; 26: No. 1, 43-46, 36(Jan 1 78). 

This article examines various activities of India’s iron ore 
mining sector with special emphasis on technological advances. The 
key subjects covered include "exploration/prospecting, drilling, use 
of compressors in blast hole drilling and shovels in excavation work, 
blasting practices, haulage, and iron ore processing. India’s annual 
output of iron ore in 1976-77 was 43.44 million tons, representing a 
spectacular gain over the 3.19 million tons produced in 1950-51. 


34472 Automating longwall processes. Sharkey, A. (US Bur of 
Mines, Washington, DC). pp 231-240 of Coal preparation. Washing- 
ton, “— rong ge Coal Association (Oct 1977). 
symposium on coal preparation; Louisville, KY, 
USA as Oct oth 
The author discusses that of the U.S. Bureau of Mines’ 
Advancing Coal Mining Technology (ACMT) Program which is 
devoted to the development of the means for achieving partial or 
total automation of the longwall mining system. The automation of 
a rocesses offers a number of operational advantages which 
© detailed here. The cost-effectiveness achieved with longwall 
cmenpalien is also discussed. 
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LASERS 
REFER ALSO TO CITATION(S) 33837, 34296, 35452 


34473 (AD-A—056834) Ultraviolet lasing transitions in diatomic 
molecules, Interim progress report. Tellinghuisen, J. (Vanderbilt 
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Univ., Nashville, TN Pee of Chemistry). Jul 1978. Con- 
tract N00014-76-C-0450,. 23p. S PC A02/MF AOl1. 

The work is primarily directed toward a better spectr ic 
understanding of UV laser transitions in selected diatomic molecules. 
Specifically the work emphasizes the analysis of spectroscopic data 
for discrete (bound-bound) and diffuse (bound-free) transitions in the 
rare gas monohalide (AX) molecules, and discrete transitions in the 
homonuclear halogens. The primary aims of the work are a specific, 
detailed identification of the laser transitions, including a description 
of the electronic, and (fore discrete systems) vibrational and rota- 
tional states involved in the transitions; determination of potential 
curves for relevant electronic states; calculation of intensity factors 
-- Franck-Condon factors and R-centroids for discrete systems, 
Franck-Condon densities and stimulated emission cross sections for 
diffuse systems; evaluation of vibrational relaxation rates in the 
excited states from the pressure dependence of the emission spec- 
trum; and in some cases (XeF, 12, Br2) a determination of the 
kinetics of production and removal of the lower or terminal state of 
the laser transition. These studies are of relevance to the better 
understanding of these new lasers and to the development of more 
complete and correct mathematical models for describing and pre- 
dicting their performance. 


34474 (AD-A—057248) Unstable resonator retrofitted handheld 
laser designator. Final technical report. Ewanizky, T.F. (Army Elec- 
tronics Research and Development Command, Fort Monmouth, NJ 
(USA). Night Vision and Electro-Optics Lab.). Jun 1978. Contract 
F04606-75-A-0030. 24p. NTIS PC A02/MF AO1. 

A confocal, unstable resonant cavity and hybrid system was 
retrofitted to an existing Handheld Laser Designator (HLD). Per- 
formance characteristics of the retrofitted laser with a conventional 
version are compared. Unique capabilities of the unstable resonator 
are described, and recommendations for future development based 
on test results and experimentation are included. 


34475 (AD-A—058389) Efficient model for HF lasers with rota- 
tional nonequilibrium. Interim report. Hough, J.J.T. (Aerospace 
Corp., El Segundo, CA (USA). Ivan A. Getting Labs.). 15 Aug 
1978. Contract F04701-77-C-0078. 18p. NTIS PC A02/MF AOl. 
A method for modeling rotational nonequilibrium in HF(DF) 
laser systems that significantly reduces the computation time re- 
quired for such calculations is described. With this formulation, an 
approximation can be obtained of the nonequilibrium optical gains of 
individual v, J transitions without computing the individual 
populations for each v, J state, which appreciably reduces the 
number of integration variables. The predictions of a pulsed HF, 
laser model utilizing this approach are very similar to the predictions 
of a more complex model. The computational economy gained 
makes feasible parametric studies to improve understanding of the 
importance of rotational relaxation in laser calculations. 


34476 (AD-A—058438) Uv gas laser investigations. Final techni- 

cal report, 15 April 1972—30 March 1977. Long, W.H. Jr; Bradford, 

R.S. Jr; West, J.B.; Bhaumik, M.L. (Northrop Research and Tech- 

nology Center, Hawthorne, CA (USA)). 30 Mar 1977. Contract 
14-72-C-0456,. 101lp. NTIS PC A06/MF AO1. 

An experimental and theoretical investigation of rare-gas 
halide lasers is described. Experiments were conducted in a coaxial, 
e-beam pumped device and in a transverse, e-beam sustained dis- 
charge. Highest laser energy extraction from KrF in the coaxial 
geometry was 33 J per liter at 12% efficiency. In the transverse 
device, 29 J per liter was obtained at 11% efficiency. Results are also 
reported for XeF, XeCl, and Ar-I2. Comprehensive theoretical 
modeling was performed, including electron and molecular kinetics 
and optical extraction. Considerations for scaling to higher powers 
are discussed 


34477 (AD-A—058450) Research in laser processes. Semiannual 
report, 1 August 1977—31 January 1978. Phelps, A.V.; Gallagher, 
A.C. (Joint Inst. for Lab. Astrophysics, Boulder, CO (USA)). 28 Apr 
1978. Contract N00014-76-C-0123,. 20p. NTIS PC A02/MF AOl. 

The optical properties of electrical discharges in high pres- 
sure Na-Xe mixtures which are being evaluated for laser applications 
have been modeled. These models lead to the proposal that suitabil- 
ity of electrical discharge excitation for a metal vapor based excimer 
laser depends critically on the dissociative recombination coefficient 
for electrons and the dominant positive ion. Such a model can 
account for the low excited atom densities found previously in our 
NaXe experiments. The theoretical predictions of low optical pump- 
ing efficiency at the center of the resonance lines have been verified 
for the D1 and D2 lines of Na vapor, i.e., the fluorescence efficiency 
decreases to about 7% at line center for a sodium density of 10 to the 
15th power atom cu.cm. Much improved measurements have been 
made of collisional relaxation rate coefficients for the v=0 anf v=1 
vibrational levels of the N2 A 3 Sigma(+) sub u state. 


34478 (AD-A—058524) Ultra low loss coatings of KCI laser 
windows. Final report, 1 June 1976—31 December 1977. Zuccaro, D. 
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ughes Research Labs., Malibu, CA (USA)). Mar 1978. Contract 
F33615-76-C-5319. 70p. NTIS PC A04/MF AO1. 

In the last few years, several low optical absorption 10.6 
micrometer AR coatings for KCl have been developed at Hughes 
Research Laboratories (HRL) and at other laboratories. The objec- 
tive of this program was the development of 9.27 micrometer AR 
coatings which have a film absorption loss of less than 0.01% and a 
reflection of less than 0.1% per surface. The achievement of the 
program objective will permit the development of a 9.27 micrometer 
AR coating for a 32.5 cm diameter polycrystalline KCl window. 
Because previous studies had shown that castings deposited under 
ultra-high vacuum (UHV) conditions had lower absorption losses 
than did coatings deposited in conventional vacuum systems, the 
present study was limited to UHV-deposited films. Mass spectrom- 
eter analysis had shown that impurities were evolved occasionally 
during the evaporation of film materials. As a consequence, residual 
gas analysis (RGA) was performed to ensure that impurities were 
not present in the system. Also if impurities were located in the film 
materials, either they were removed by reactive atmosphere process- 
ing (RAP) or techniques were developed to prepare clean material. 


34479 (COO—4223-6) Investigation of concept of efficient short 
wavelength laser. Quarterly progress report, 1 August 1978—31 Octo- 
ber 1978. Piper, L.G.; Krech, R.H.; Pugh, E.R.; Taylor, R.L. (Physi- 
cal Sciences, Inc., Woburn, MA (USA)). 1 Dec 1978. Contract ES- 
77-C-02-4223. 1lp. (PSI-TR—160). Dep. NTIS, PC A02/MF AO1. 
A concept for the development of an efficient short wave- 
length laser based on a class of endoergic molecules-azides is being 
studied. One of these two laser-device experiments involves generat- 
high concentrations of azide radicals in the thermal pyrolysis of 
ms ionic azides, with the subsequent excitation of the N2(B*pi/sub 
g/) state from azide-radical recombination. Laser action wal then 
take place upon the N2(B*pi/sub g/ - A*Sigma*/sub u/), first- 
postive transition. The second laser-demonstration experiment in- 
volves creating a high density of NCI(b*Sigma* ) state by uv photo- 
lysis of CINs. In this case laser emission is expected on the 
NCl(b'Sigma* — X*Sigma“ ) transition at 665 nm. 


34480 (NTIS/PS—78/1121) Metal vapor lasers (a bibliography 
with abstracts). Report for 1964—Oct 1978. Smith, M.F. (National 
Technical Information Service, Springfield, VA (USA)). Oct 1978. 
153p. NTIS PC NO1/MF Nol. 

The bibliography of Federally-funded research cites studies 
on metal atom, metal dimer, and metal ion lasing, as well as metal 
vapor generators for lasers. Studies on optical pumping, tuning 
devices, and excitation are included. Sodium, cesium, copper, and 
mercury vapor lasers are discussed, as well as their use in the visible 
and ultraviolet regions. (This updated bibliography contains 146 
abstracts, 31 of which are new entries to the previous edition.) 


34481 (SAND—78-2306, pp 8-25) HF-laser program. Dec 1978. 

In Laser development for laser fusion applications. Research 
progress report, April 1978—September 1978. 

The HF laser is an attractive candidate driver for a large- 
system ICF scientific demonstration facility, for an ICF experimental 
power reactor and for a commercial laser—fusion power reactor. 
Previous accomplishments of the program have included demonstra- 
tions of high efficiency and high energy capability, efficient energy 
extraction from HF amplifiers, good beam quality and focusability, 
and short-pulse generation and amplification. In the reporting 
are beam quality has been determined to be near-diffraction 
imited for a short SS (6 ns to 25 ns) oscillator-amplifier 
chain, suppression of amplified spontaneous emission has been dem- 
onstrated on an individual spectral line, high-pressure characteristics 
have been determined for the Phoenix I amplifier, and detailed 
comparisions between the kinetic code and experiments have been 
made. Details of two major upcoming experiments are also included. 
The first is energy extraction and beam quality measurements on the 
Phoenix I amplifier operating under saturated output power condi- 
tions. The second experiment, using a newly designed amplifier 
(Phoenix II), is designed to demonstrate the concept of angular- 
multiplexing: a pulse width-compression scheme. 


34482 (SAND—78-2306, pp 26-34) Iodine laser program. Dec 
1978. 

In Laser development for laser fusion applications. Research 
progress report, April 1978—September 1978. 

It is now known that an iodine laser system can be built that 
would satisfy all near-term requirements of laser fusion including the 
driver of an experimental power reactor, but its efficiency needs to 
be improved before it can be considered as a driver for a commercial 
ICF power generator. With available technology, the best electrical 
efficiency that can be realized for an approx. 1-MJ, 1-to-10-pps 
iodine laser is 0.4 to 0.5%, and the overall efficiency including 
regeneration of laser medium starting chemicals is 0.35 to 0.4%. 


34483 (SAND—78-2306, pp 34-58) Kinetic processes in photoly- 
tically produced group VI 'S atoms. Dec 1978. 


ENGINEERING 3569 


In Laser development for laser fusion applications. Research 
progress report, April 1978—September 1978. 

The class of gas-laser systems based on the excitation of the p* 
1S state of Group VIA atoms (e.g., O, S, Se, Te) with energy 
extraction on the p* 'S — p* 'D or p* 'S — p‘ 3P transition is an 
extremely promising one for laser-fusion applications. Long energy- 
storgae times are possible since the 'S state exhibits a long radiative 
lifetime and is resistant to deactivation by a wide variety of other 
species. Also, these transitions occur at useful wavelengths (459 to 
790 nm) and exhibit stimulated emission cross sections that are low 
enough to inhibit parasitic amplified spontaneous emission, but not so 
low that the medium cannot be saturated at reasonable energy 
fluences. It is shown that S('S) is produced with high efficiency by 
photolysis of OCS by 157-nm laser light at laser intensities up to 0.1 
J/cm? and S('S) densities up to ~ 3 x 10** cm™*. An experimental 
value for the photoionization cross section of S(?S) by 157-nm light 
of 2.3 x 10~'* cm? has been obtained. It is also shown that photoioni- 
zation produced electrons and that electron runaway processes ca be 
controlled by the addition of proper electron cooling. 


34484 (SAND—78-2306, pp 59-67) New-laser research and de- 
velopment. Dec 1978. 

In Laser development for laser fusion applications. Research 
progress report, April 1978—September 1978. 

Two new-laser research efforts were initiated during the 
reporting period; the chemically pumped iodine laser and HgXe 
exciplex excitation by electric discharge. The chemically pumped 
iodine laser was recently discovered by personnel at the Air Force 
Weapons Laboratory. The laser offers exciting possibilities as an ICF 
driver because it does not require a capital-intensive pulse power 
source to drive it, and up to 10% efficiency may be possible. 
Modeling studies of the laser are in progress and its potential as a 
high-average power laser seems to be very favorable at this time. 
The HgXe exciplex radiates in a band centered at 265 nm. This 
system is being studied because it could be used to pump an iodine 
laser. Its potential as a high-power laser candidate will be assessed. 
An advanced oscillator system based upon a microprocessor-con- 
trolled Nd:YAG-pumped pulsed dye laser is being developed so that 
it can be used as the front end of new laser-fusion lasers and utilized 
in testing and making germane laser amplifier measurements of 
candidate laser systems for the wavelength region of 4000 A to 8000 
A and extended range with frequency doubling and mixing. The 
operating requirements of the oscillator system include long-term 
stability, high reliability, absolute wavelength calibration and con- 
trol, tunability, hands-off operation, and variable pulse width genera- 
tion in the nanosecond regime. 


34485 Phase conjugation at 10.6 Page! resonantly enhanced 
degenerate four-wave mixing. Lind, R Steel, D.G.; Klein, M.B.; 
Abrams, R.L.; Giuliano, C.R.; Jain, R.K. (Hughes Research Labora- 
tories, 3011 Malibu Can yon Road, Malibu, California 90265). Appl. 
Phys. Lett.; 34: No. 7, 457-459(1 Apr 1979). 

A resonantly enhanced phase-conjugate 10.6-4m signal has 
been generated in the saturable absorber SF¢. Direct evidence of 
aberration correction is shown through the use of far-field photo- 
graphs taken with a pyroelectric vidicon camera. Reflection coeffi- 
cients of 7% have been achieved in a few Torr of SF, for a 2-cm 
interaction length. 


34486 CF, laser oscillator—amplifier measurements: small signal 
gain and self-absorption. Eckhardt, R.C.; Hinsley, R.; Piltch, M.; 
Rockwood, S. (Los Alamos Scientific Laboratory, University of 
California, Los Alamos, New Mexico 87545). Opt. Lett.; 4: No. 4, 
112-114(Apr 1979). 

Some of the fundamental parameters associated with the CF, 
optically pumped laser were measured with the aid of an oscillator— 
amplifier arrangement. The small signal gain for the strongest P- 
branch line was determined for pure CF, and for CF, in the 
presence of He and CO buffer gases at different pressures. The self- 
absorption of the laser radiation by CF, was determined for various 
P-, Q-, and R-branch lines at several temperatures. The data were 
used to determine that the loss mechanism for the laser process is 
associated with hot-band absorption from the 1 v2 level. 


34487 Theory of the statistical properties of ultra-short 
generated by a passively mode-locked solid-state laser. Herrmann, J.; 
Weidner, F. (Univ. of Jena, Germany). Opt. Quant. Electron.; 11: No. 
2, 119-132(Mar 1979). 

The evolution of ultra-short pulses from noise in a passively 
mode-locked solid-state laser is treated. The statistical properties of 
the laser field, such as correlation functions, the mean pulse shape 
and its fluctuations, are investigated. The maximum intensity and the 
width of the pulse train are estimated taking account of the amplifi- 
cation saturation. As an example of the application of the results to 
nonlinear optics, TPF traces are calculated. 
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nstable resonator Nd—YAG laser. Hanna, D.C.; Lay- 
oni L.C. (Univ of Southampton, Highfield, England). Opt. Quant. 
Electron.; 11: No. 2, 153-1 1979). 

The ing characteristics of an unstable resonator Q- 
switched Nd-YAG laser are reported and its suitability for a number 
of applications has been tested. At repetition rates up to 50 Hz, 
output energies of 150 to 200 mJ are obtained with a beam diver- 
gence of 0.25 mrad half-angle. Single longitudinal mode operation 
has been achieved either with passive Q-switching or with an active 
slow Q-switch. 


34489 Saturable absorber properties of a laser dye; stimulated 
propagation of the pump flux. Hammond, P.R. (University of Califor- 
nia, Lawrence Livermore Laboratory, P.O. Box 808, Livermore, 
California 94550). Appl. Opt; 18: No. 4, 536-539(15 Feb 1979). 

Inefficiencies in a laser dye resulting from excited state ab- 
sorption are examined analytically with respect to its pump satura- 
tion behavior under conditions of small (extracted) signal gain. The 
spectrum of the lowest excited singlet state for such a dye shows a 
crossover point from excited state absorption o* to gain o/sub ¢/, 
and this point can occur blue-shifted from the onset of ground-state 
deedin @ a/sub o/. At wavelengths where o/sub 0/, o*, and o/ 
sub e/ operate simultaneously and at flux densities used for laser 
pumped dye oscillators and amplifiers, stimulated propagation of the 
pump flux compensates, in part, for excited state absorption losses. 
Under certain conditions, higher transmissions, flux densities, and 
excited state population densities are possible than for even a pure 
saturable absorber. A laser dye pumped between the crossover point 
and the onset of ground-state absorption sacrifices high excited state 
densities at the pump surface in order to give a uniform distribution 
deep into the medium. The percentage photon loss from excited state 
absorption is a function of o* and the initial pump flux only and is 
independent of o/sub e/ and concentration. 


34490 Theory of an intracavity Ramar laser. Dutta, N. (Cornell 
Univ., Ithaca, NY). Opt. Quant. Electron.; 11: No. 1, 1-9(Jan 1979). 

The quantum mechnaical Langevin equations of a cavity 
where laser action takes place both by ordinary population inversion 
and stimulated Raman scattering is discussed for both single mode 
and multimode oscillation of the pump and Raman laser. Expressions 
for amplitude correlation and linewidth due to phase diffusion are 


obtained both for homogeneous and inhomogeneous broadening. 


34491 ———— and optimization of parameters of radiating 
distributed feedback structures. Prokhorov, A.M.; Shipulo, G.P.; 
Spi y, A.A.; Sychugov, V.A.; Zlenko, A.A. (Lebedev Inst. of 
to Moscow, USSR). Opt. Quant. Electron.; 11: No. 1, 11-22(Jan 

A simple method is suggested for calculation of reflection, 
radiation and transmission coefficients for the distributed feedback 
structure in the second diffraction order. The method is based on a 
slight difference between coefficients of reflection R and radiation of 
the surface wave for A = A/sub infinity/ (where A/sub infinity/ is 
the light wavelength corresponding to a precise resonance for the 
grating length — infinity) and those for A = A (where A is the light 
wavelength corresponding to the resonance for the finite grating 
length). The simplicity of the method mak:* it possible to use it for 
optimization of the distributed feedback structure by a number of 
parameters. The technique can be used in the case of thin-film and 
diffused wave-guides for both TE and TM modes., radiation and 
transmission coefficients for the distributed feedback structure in the 
second diffraction order. The method is based on a slight difference 
between coefficients of reflection 


34492 Diffraction-limited atomic iodine photodissociation laser. 
Palmer, R.E.; Padrick, T.D.; Palmer, M.A. (Sandia Laboratories, 
Albuquerque, NM). Opt. Quant. Electron.; 11: No. 1, 61-70(Jan 1979). 

A high-reliability diffraction-limited atomic iodine photodis- 
sociation laser is described. It is shown that a diffraction-limited 
output beam is obtained when the laser pulse is extracted before the 
onset of gain-medium inhomogenities caused by non-uniform deposi- 
tion of the pump radiation. No degradation of the beam focusability 
is observed for intensities at which the final amplifier is heavily 
saturated. 


34493 CO chain reaction chemical laser. Jeffers, W.Q.; Ageno, 
H.Y. (to McDonnel Dou Corp.). US Patent 4,131,863. 26 Dec 
1978. Filed date 17 Feb 1976. 4p. 

The application concerns the operation of a CO chemical 
laser fueled by carbon monosulfide (CS) and oxygen. These fuels 
allow the operation of a chain reaction, one step of which is the laser 
pumping reaction. The chain reaction machanism reduces the O- 
atom requirement and increases the optical performance of the laser. 
The = of vibrationally excited CO molecules to the O-atom feed 
is at least 1.5. 
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34494 High repetition rate metal halide laser. Hundstad, R.L.; 
Weaver, L.A.C. (to Westinghouse Electric Corp.). US Patent 
4,126,833. 21 Nov 1978. Filed date 21 Jan 1977. 6p. 

A transverse gas flow system in combination with physically 
displace delectrical dissociation and electrical excitation means per- 
mits increased pulse repetition rates resulting in increased average 
power output from a metal halide laser apparatus. 


34495 Numerical analysis of the characteristics of a gasdynamic 
laser utilizing selective thermal excitation and supersonic mixing. 
Achasov, O.V.; Soloukhin, R.I.; Fomin, N.A. (A. V. Lykov Institute 
of Heat and Mass Transfer, Academy of Sciences of the Belorussian 
SSR, Minsk). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 11, 1312- 
1315(Nov 1978). 

A simple mathematical model is used in numerical analysis of 
the characteristics of a gasdynamic laser utilizing selective excitation 
and supersonic mixing. The dences of the specific gain and 
specific energy output on various parameters are deduced. The 
calculated temperature dependence of the specific gain is in agree- 
ment with the experimental data to an accuracy sufficient for pre- 
liminary estimates. Calculations of the specific energy output of a 
gasdynamic laser utilizing mixing provide an explanation of the 
experimentally recorded tendency for the optimal initial temperature 
to rise on increase of the helium concentration in the injected 
mixture. 


34496 Investigation of the laser properties of cm glasses 
under pulse-periodic pumping conditions. Alekseev, N.E.; Gruzdev, 
V.V.; Izyneev, A.A.; Ne em Y.L.; Kravchenko, V. Bs “Milyavskii, 
Y.S.; Mikhailov, Y.N.; Rozman, s. P.; Fisher, A.M. (Institute of 
Radioelectronics, Academy of Sciences of the USSR, Moscow). Sov. 
J. Quant. Electron. (Engl. Transl); 8: No. 11, 1322-1324(Nov 1978). 

An investigation was made of the influence of a thermal lens, 
which appeared in a glass active element, on the operation of a laser 
under pulse-periodic conditions. The output energy and the powcr 
of the thermal lens varied in a similar way with temperature. Low 
thermal lens powers were achieved in glasses with low values of the 
thermooptic constants P and Q. The temperature dependence of the 
thermal lens power became weaker on reduction in the derivative of 
P with respect to temperature. It was found that at low repetition 
frequencies of pump pulses a glass laser could have energy charac- 
teristics close to those of a laser employing an yttrium aluminum 
garnet crystal. 


34497 Disk amplifier output stages. Alekseev, V.N.; Mak, A.A.; 
Pivinskii, E.G.; Sedov, B.M.; Starikov, A.D.; Tsvetkov, A.D. Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 11, 1330-1334(Nov 1978). 

The energy characteristics of 90-mm and 120-mm diameter 
disk amplifiers were investigated. The population—inversion distri- 
butions in a transverse cross section and across the thickness of a 
disk, and the dependences of the gain on the pump energy were 
studied. The amplification efficiencies of the GLS1 silicate glass and 
the GLS21 phosphate glass were compared. At high pump energies 
the influence of supperradiance and parasitic lasing on the stored 
energy was found experimentally to be far greater for the phosphate 
glass than for the silicate glass. The results of investigations of the 
effect of the side surfaces and of the active-element dimensions on 
the efficiency of disk amplifying stages are reported. 


34498 Influence of parametric effects on the stimulated scattering 
of nonmonochromatic pump radiation. Zubarev, I.G.; Mikhailov, S.I. 
(P. N. Lebedev Physics Institute, Academy of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 11, 
1338-1344(Nov 1978). 

It is shown that, when the intensity of broad-band pump 
radiation exceeds a critical value, phase locking of the interacting 
beams takes place. This can explain the reproduction of the temporal 
fluctuations of the pump pulse in the scattered radiation for an 
arbitrary active zone length and also the experimentally observed 
low threshold for laser action due to stimulated Raman scattering in 
a resonator pumped by nonmonochromatic radiation. 


34499 Anomalous stimulated emission kinetics of semiconductor 
lasers with asymmetric waveguide structures. I. Experimental investi- 
gation using an external resonator. Bogatov, A.P.; Gurov, Y.V.; 
Eliseev, P.G.; Khairetdinov, K.A. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 8: No. 11, 1348-1351(Nov 1978). 

An experimental investigation was made of the stimulated 
emission kinetics of a single-heterostructure laser operating at 300 
°K with an external dispersive resonator. By varying the resonator 
parameters, it was possible to reproduce stimulated emission condi- 
tions with long and anomalous time delays, and “'H-pulsing” condi- 
tions. It was shown that as the resonator losses increased, H-pulsing 
was converted into stimulated emission with an anomalous time 
delay, whereas a decrease in the losses produced normal stimulated 
emission conditions. The H pulse duration may reach 80 nsec. 
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34500 Anomalous stimulated emission kinetics of semiconductor 
lasers with asymmetric waveguide structures. II. Theory. Bogatov, 
A.P.; Eliseev, P.G.; Popov, Y.M.; Sukhov, E.G.; Khairetdinov, K.A. 
(P. N. Lebedev Physics Institute, Academy "of Sciences of the 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 11, 
1351-1355(Nov 1978). 

A waveguide model of an injection laser is developed which 
allows for the dependence of the waveguide properties on the 
injected carrier density and for the nonuniform saturation of the gain 
over the resonator length. An analysis of this model shows that the 
steady-state watt-ampere characteristic of the laser may have a 
stimulated-emission termination point. This characteristic is used to 
explain the onset of "H-pulsing’”. An explanation is given of the 
dependences observed in the anomalous kinetics of stimulated emis- 
sion. 


34501 Lasers with nonlinear active media. Dmitriev, V.G.; 
Zenkin, V.A.; Kornienko, N.E.; Ryzhkov, A.L; Strizhevskii, V.L. 
(T. G. Shevchenko State University, Kiev). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 11, 1356-1361(Nov 1978). 

A theoretical investigation is made of the main relationships 
governing single-mode cw intracavity generation of the second 
optical harmonic in a laser with a nonlinear active medium which 
combines the functions of stimulated emission and frequency dou- 
bling by the superposition of laser and nonlinear optical processes in 
the nonlinear active medium. The basic equations determining the 
generation intensity are derived and solved analytically near the 
generation threshold and numerically outside the thresh old range. 
Analyses are made of travelling and standing-wave lasers with 
radiation coupled out on one and two sides. Investigations are made 
of cases when the resonator does not emit at the fundamental 
frequency «; and only the w2:=2,; radiation is coupled out or both 
the @: and w2 waves are coupled out simultaneously. A study is also 
made of some characteristics of the propagation of coupled w/sub 
1,2/ waves in a semiinfinite nonlinear active medium, in particular, 
of the stability of the different solutions. An analysis is made of the 
effect of the main parameters (length of nonlinear active medium, 
pumping rates and nonlinearities, dissipative losses at the frequencies 
w/sub 1,2/, and so on) on the generation intensity and choice of 
optimal conditions. It is shown that optimal values exist for the 
nonlinear active medium length, pumping, nonlinearity, and other 
factors. 


34502 Comparative investigation of pulsed HF and DF—CO, 
chemical lasers. Agroskin, V.Y.; Vasil'ev, G.K.; Kir’yanov, V.1; 
Tal'roze, V.L. (Institute of Chemical Physics, Academy of Sciences 
of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8 
No. 11, 1366-1370(Nov 1978). 

The same apparatus was used to investigate experimentally 
the main characteristics of pulsed photoinitiated HF and DF—CO, 
lasers over a broad range of initial conditions: initiation, pressure, 
temperature, and mixture composition. The characteristics were 
compared and the possibility of optimizing technically the operation 
of these lasers was analyzed. 


34503 Limiting spectral characteristics of a distributed-feedback 
laser. Suyazov, N.V. (M. V. Lomonosov State University, Moscow). 
_ ‘ Quant. Electron. (Engl. Transl.); 8: No. 11, 1371-1372(Nov 

Analytic expressions are obtained for the natural line width 
and spectral brightness of the radiation emitted by a laser with a 
distributed feedback involving periodic spatial variation of the popu- 
lation inversion. These limiting spectral characteristics are consid- 
ered below, at, and above the stimulated emission threshold and their 
dependences on the degree of modulation of the laser gain are given. 


34504 Optical pulse generator utilizing a YAG:Nd laser. Dani- 
lov, V.A.; Zenchenko, S.A. (Scientific-Research Institute of Applied 
Physics Problems at the V. I. Lenin Belorussian State University, 
Minsk). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 11, 1373- 
1375(Nov 1978). 

An investigation was made of mode locking in a YAG:Nd 
laser by acoustooptic loss modulation in the resonator. The phase 
stability and duration of the optical pulses were investigated experi- 
mentally and calculated. The experimental results were in good 
agreement with the calculations when allowance was made for the 
mode selection by the plane-parallel ends of the laser crystal. The 
results demonstrated the feasibility of a YAG:Nd optical pulse 
generator without additional automatic control systems. 


34505 Some results of optimization of the ee of active 
media and working parameters of a CO laser. 
Grigor’yan, G.M.; Dymshits, B.M.; Ivanov, G.V.; Koretskii, ba 
Kochetov, I.V.; Lamonov, V.M.; Pevg Ov, V.G.; Sharkov, V.F. Sov. 
J. Quant. Electron. (Engl. Trans1.); 8: No. 11, 1382- 1383(Nov 1978). 

Parameters of a fast-flow CO laser with a longitudinal dis- 
charge were optimized. The best results obtained were as follows: an 
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output power of ~850W, a specific output energy ~1.3 kJ/g, and 
an efficiency of ~44%. 


34506 Gas-discharge 

yan, M.A.; Trofimov, A.N. (P. N. ysics i 

my of Sciences of the USSR, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 11, 1390-1391(Nov 1978). 

A description is given of the construction of a 
tubes for metal halide vapor lasers excited by pulses of high repeti- 
tion frequency. The working temperature in the tube was established 
by self-heating. The output characteristics of chloride laser 
tubes of this kind were found to be stable for tens of hours. 


34507 Kinetics of emission of radiation from stripe injection 
lasers with double heterojunctions. Lao, AS.; Solov'ev, V.E. 
(M. V. Lomonosov State Universi Sov. J. Quant. Elec- 


ity, Moscow). 
tron. (Engl. Transl.); 8: No. 11, 1392-1394(Nov 1978). 


modulation of radiation emitted by stripe lasers. This mechanism 
relates instability of steady-state emission to the spreading of the 
electromagnetic field in the p-n junction plane at right-angles to the 
resonator axis during the formation of a light beam. 


34508 Influence of the quadratic nonlinearity on the necessary 
conditions for spontaneous mode locking in an YAG:Na* laser . Dmi- 
triev, V.G.; Denisov, A.N.; Shalaev, E.A. Sov. J. Quant. rg Te 
(Engl. Transl); 8: No. 11, 1397-1399(Nov 1978). 

The influence of the quadratic polarization of a nonlinear 
medium on the necessary conditions for self-locking of longitudinal 
and transverse modes in an active medium is studied tally 
and theoretically. It is shown that doubling of the 
radiation and simultaneous tion of the Fda frequency 
between one of the second onics and one of the fundamental 
frequencies induces a cascade cubic polarization. This polarization i 
comparable with the cubic polarization due to the interaction 
modes in an active medium of an YAG:Nd*® laser under the 
conditions. The mode-locking range is governed by the 
positions of the active medium and nonlinear crystal, and can both 
be increased or completely compensated. 


34509 Hysteresis of the output radiation power of cw AlGaAs 
heterolasers. Bogatov, A.P.; Eliseev, P.G.; Okhotnikov, 0.G.; hee 
G.T. (P. N. Lebedev Physics Institute, Academy of Sciences of 
USSR, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. ri 
1408-1409(Nov 1978). 

An investigation was made of cw stripe (contact width 10 p) 
planar heterojunction lasers. In a certain temperature range a hyster- 
esis of the output power was observed under conditions correspond- 
ing to a smooth nonlinear watt-ampere characteristic. The h i 
loop was due to abrupt changes in the output power at the ends of a 
certain range of currents and continuous c in the power 
within this range, amounting sometimes to 50—80 mA. The dimen- 
sions of the loop and the critical power P/sub cr/ at which it 
changed suddently were functions of temperature: increase in tem- 
perature resulted in contraction of the loop and its conversion to the 
usual smooth inflection of the watt-ampere c . The value 
of P/sub cr/ was estimated theoretically using a model of self- 
focused instability and was found to be approximately 10 mW at 
room temperature, in satisfactory agreement with the experimental 
results. 


34510 Stimulation of two-photon annihilation of relativistic elec- 
trons and positrons. Rivlin, L.A. (All-Union ea In- 
stitute of ney ysical Measurem ents, Moscow). Sov. 
Electron. (Engl. Transl.); 8: No. 11, 1412-1414(Nov 1978). 
Relativistic electrons and positrons mo together 
to a flux of soft photons can stimulate two-p! an catieaee 
because of the Lorentzian frequency ceneeiaation of the soft 
photons. The product of such annihilation is hard radiation 
concentrated in a narrow range of energies and solid angles. Formu- 


las are given for the calculation of = principal parameters of this 
process and numerical estimates are obtained. 


34511 Stimulated emission kinetics of an Nz laser under 
periodic conditions. II, Experiment. Sviridov, A.N.; Tropikhin, Y.D. 
Sov. J. Quant. Electron. (Engl. Transl.); 8: No. io, 1177-1183(Oct 
1978). 

Results are presented of an experimental investigation of the 
mechanism of the drop in the stimulated emission pulse power of an 
No laser with increasing pump pulse tition frequency. Measure- 
ments were made of the Sependoncsh of the vibrational 
on the pulse repetition frequency and the vibrational inversion 
coefficients were determined for different excitation conditions of a 
longitudinally excited Ne laser. The data obtained were used to plot 
the theoretical characteristics of a —s —_ laser which showed 
good agreement with the experiments. > om were made of 
the heterogeneous vibration: deactivelinn of ¢ nitrogen molecules 
by different surfaces and the influence of deactivating coatings on 
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the characteristics of a pulse-periodic Nz laser was studied. In a 
sealed laser with a deactivating coating of cupric oxide, an average 
output power of 0.3 W was obtained at a pump pulse repetition 
frequency of 2 kHz. 


34512 Polarization of the radiation emitted from gas lasers with a 
weak phase anisotropy of the resonator. Lipatov, A.S.; Parygin, V.N. 
(M. V. Lomonosov State University, Moscow). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 8: No. 10, 1184-1187(Oct 1978). 

A theoretical investigation is made of the nature of the 
polarization of the radiation emitted from gas lasers with a weak 
phase anisotropy of the resonator, emitting in the two-mode regime 
with an inhomogeneous and homogeneous broadening of the gain 
profile. It is shown that for both types of laser there are regions of 
stable emission with linear polarization of the output radiation. 


34513 Chemical kinetics and gasdynamics of a Q-switched iodine 
laser with an optically thick active medium. Vinokurov, G.N.; Zaless- 
kii, V.Y. Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 10, 1191- 
1197(Oct 1978). 

A calculation technique is proposed and numerical calcula- 
tions are made of the spatial distributions of the energy stored in an 
iodine laser with an optically thick active medium pumped by a 
planar blackbody radiation source in the 180—700 nm spectral 
range. In describing the evolution of the laser active medium, 
simultaneous allowance is made for: relaxation and chemical process- 
es (using recent data on their rate constants), heat liberation and its 
influence on the rates of elementary processes, absorption band 
— and motion of the gas, which is mainly caused by nonuni- 
orm heating of the medium. Calculations are made of the laser 
output energy as a function of the degree of dilution with the buffer 
gas and the single-pulse switching time, and of the efficiency. The 
spatial distributions of the population inversion, gas temperature, 
density, velocity and pressure, pumping rate, and microparticle 
concentration are determined for different times. 


34514 Generation of subnanosecond light pulses in CdS. Boiko, 
G.A.; Dneprovskii, V.S.; Fokin, V.S. (M. V. Lomonosov State 
University, Moscow). Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 
10, 1212-1215(Oct 1978). 

Subnanosecond light pulses (A=495 nm, tau=6 x 10~™ sec) 
were generated in CdS single crystals (T=77 °K) by excitation with 
the third harmonic of radiation emitted from a mode-locked neody- 
mium laser. The angular divergence, luminescence spectra, and 
stimulated emission spectra were determined at various pumping (by 
neodymium laser radiation) rates. 


34515 Gasdynamic CO, laser with gas heating by an electrically 
induced Vyskubenko, B.A.; Demenyuk, E.T.; Eremin, 


A.D.; Kirillov, G.A.; Kolobyanin, Y.V.; Kormer, S.B.; Ladagin, 
V.K.; Linnik, V.M.; Nitochkin, N.A.; Urlin, V.D. Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 10, 1216-1220(Oct 1978). 

A gasdynamic laser is described in which the gas is heated by 
the discharge of a capacitor bank in a 5 liter chamber. The depen- 


dences of the total and specific emitted radiation powers on the 
pressure and temperature in the discharge chamber were obtained 
experimentally and by calculation, for pressures up to 70 atm. 
Numerical simulation of the experimental setup was used to deter- 
mine the losses associated with vibrational relaxation, heating of the 
mirrors, and removal of the stored energy by the gas flow. A 
specific ——_ output of 20 J/g was obtained by optimizing the 
parameters. The calculations are in satisfactory agreement with the 
experiment. 


34516 Stimulated emission mechanism of a copper vapor laser. 
Bokhan, P.A.; Gerasimov, V.A.; Solomonov, V.I.; Shcheglov, V.B. 
(Institute of Atmospheric Optics, Siberian Branch of the Academy 
of Sciences of the USSR, Tomsk). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 10, 1220-1227(Oct 1978). 

An investigation is made of the elementary processes and 

characteristics of a pulsed nanosecond discharge plasma in a copper 
vapor—buffer gas mixture and of their correlation with the laser 
energy parameters. It is shown that the saturation of the stimulated 
fa nape std with rising pressure must be associated with a drop 
in the effective electron temperature. The complex dependence of 
the stimulated emission energy on the buffer gas eeaih someaee is 
identified and explained. It is established that at high operating 
pressures the pulse repetition frequency is governed by the electron 
cooling rate and by the plasma recombination in the afterpulse 
interval. At low pressures and for small laser tube apertures the pulse 
frequency is governed by the quenching of the metastable states by 
the walls. The excitation conditions are optimized and an efficiency 
of 2.1 % is achieved. 
34517 Population and gain of a waveguide CO, laser. Sinitsyn, 
A.M. (Institute of Radio Engineering and Electronics, Academy of 
Sciences of the USSR, Moscow). Sov. J. Quant. Electron. (Engl. 
Transl.); 8: No. 10, 1230-1233(Oct 1978). 
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A — of kinetic equations is solved for the population of 
the upper level of a waveguide CO: laser (or amplifier) having 
a cylindrical waveguide excited by a longitudinal electric discharge. 
A theoretical analysis is made of the dependence of the population 
and unsaturated gain of a waveguide CO: laser on the pressure and 
composition of the active mixture, pump current, and waveguide 
tube diameter. 


34518 Utilization efficiency of the gas flow in pulse-periodic CO. 
lasers. Baranov, V.Y.; Malyuta, D.D.; Mezhevov, V.S. Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 10, 1234-1239(Oct 1978). 

The results of — on achieving the optimal pulse 
repetition frequency in a CO; laser using transverse gas flow in 
the velocity range 2—200 m/sec are reported. Measurements of the 
emitted power and pulse shape at pulse repetition frequencies higher 
than the optimal value are described and it is shown that attainment 
of the optimal parameters for pulse-periodic lasers is strongly de- 
pendent on the stability of their electric—discharge systems against 
arc formation. 


Changes in the characteristics of an electric-discharge XeF 
laser on increase in pressure. Baranov, V.Y.; Borisov, V.M.; Kiryuk- 
hin, Y.B.; Stepanov, Y.Y. Sov. J. Quant. Electron. (Engl. Transl); 8: 
No. 10, 1287-1289(Oct 1978). 

An investigation was made of the energy and spectral charac- 
teristics of an XeF laser operating in a wide range of gas-mixture 
pressures and compositions. Two different power supply systems 
were used. The energy and spectral characteristics of a laser could 
be controlled by altering the pressure in the gas mixture. In particu- 
lar, broadening of the stimulated emission lines and a redistribution 
of the relative intensities in a system of stimulated emission bands 
were observed when the pressure was increased. An output ener, 
of ~ 0.3 J was obtained from an active volume of ~ 200cm*. 


34520 Inverted Bennett hole exhibited by a laser with an extraca- 
vity absorption cell. Abramski, K.M. (Institute of Telecommunication 
and Acoustics, Polytechnic, Wroclaw, Poland). Sov. J. Quant. Elec- 
tron. (Engl. Transl.); 8: No. 10, 1290-1291(Oct 1978). 

An analysis is made of a laser with an external absorption cell 
and a system of opposite (strong and probe) waves. The frequency of 
the probe wave is shifted relative to the strong saturating wave, and 
this makes it convenient to record an inverted Bennett hole in an 
absorption line of the extracavity absorber, and also to stabilize the 
emission frequency of the laser shifted relative to the center of the 
absorption line. 


34521 Influence of the shape of a pump radiation pulse on the 
energy stored in neodymium-glass amplifiers. Alekseev, V.N.; Borda- 
chev, E.G.; Vitsinskii, S.A.; Kulakov, V.I.; Rybin, V.N.; Starikov, 
A.D. Sov. J. Quant. Electron. (Engl. Transl.); 8: No. 10, 1291- 
1293(Oct 1978). 

Amplification of a weak signal from a Q-switched laser was 
used in a study of the influence of the shape of a pump radiation 
pulse on the population inversion in an amplifier made of neody- 
mium glass of the GLS1 type. The use of an asymmetric pulse with a 
steeper leading edge produced results better (by 15—25%) from the 
energy point of view than pumping with bell-shaped pulses. Systems 
for shaping of asymmetric radiation pulses were investigated. 


34522 Spatial structure of superradiance. Brazovskii, V.E.; Lisit- 
syn, V.N. (Institute of Heat Physics, Siberian Branch of the Acade- 
my of Sciences of the USSR, Novosibirsk). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 10, 1293-1295(Oct 1978). 

A simple model of the formation of a stochastic spatial 
structure of 4 ye is considered. The example of a high- 
pressure N*2 laser, operated in such a way as to emit 2 nsec 
superradiance pulses, is used to demonstrate a good agreement 
between the experimental and theoretical results. 


34523 Suppression of a plasma instability in an argon ion laser by 
a helium admixture. Veselov, D.V.; Sakharov, I.E.; Shatalin, S.V. 
(M. I. Kalinin Leningrad Polytechnical Institute). Sov. Phys. - Tech. 
Phys. (Engl. Transl.); 23: No. 9, 1034-1035(Sep 1978). 

It is shown experimentally that the higher gain of an Ar* laser 
obtained at increasing electron temperatures is limited by a plasma 
instability. The possibility of suppressing this instability by adding a 
ballast gas (He) to the working volume is studied. Suppression of the 
instability increases the gain and the power. 


34524 Tunable CO. waveguide laser. Gonchukov, S.A.; Korni- 
lov, S.T.; Protsenko, E.D. (Moscow Engineering Physics Institute). 
rile - Tech. Phys. (Engl. Transl.); 23: No. 9, 1084-1086(Sep 
Tuning range experiments are carried out with carbon dioxide 
lasers using beryllium oxide waveguides and cooled by room tem- 
rature water. As the relative amount of helium in the gas mixture 
is increased the pressure corresponding to maximum tuning range for 
the mixture is increased; for given geometry and cavity loss there is 
an optimum mixture in terms of the tuning range. 
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34525 Excitation of an XeF laser by a microsecond electron 
beam. Bychkov, Y.I.; Konovalov, I.N.; Mesyats, G.A.; Tarasenko, 
V.F. (Institute of Atmospheric Optics, Siberian Branch, ‘Academy of 
Sciences of the USSR, Tomsk). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 9, 1086-1089(Sep 1978). 

The XeF laser uses a mixture of Ar, Xe, and SF. and is 
excited by a discharge stabilized by an electron beam with current 
density ~1 A/cm? and pulse length ~1! psec. The volume of the 
discharge is 1.8 x 3 x 100 cm®. An output energy of 0.18 J is obtained 
using the mixture Ar:Xe:SFs=220:1:0.1 at a pressure of 5 atm and a 
bank voltage of 23 kV. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TC CITATION(S) 33469, 33576, 33601, 33602, 
33604, 34422, 34423, 34425, 34426 


34526 (COO—4171-2) Crust behavior in simultaneous melting 
and freezing on a submerged flat plate. Ganguli, A.; Bankoff, S.G. 
(Northwestern Univ., Evanston, IL (USA). Dept. of Chemical Engi- 
neering). Dec 1978. Contract EN-77-S-02-4171. 51p. Dep. NTIS, PC 
A04/MF AOl1. 

A theoretical and experimental investigation of the solidifica- 
tion of a flowing liquid onto a melting wall was carried out. In 
particular, the experimental work involved open channel laminar 
flow of water over a flat plate of n-decane. The point of interest is 
the dynamic behavior of the solidified crust, which forms a leading 

— by melting. The motion of this leading edge was determined as 
ction of the water temperature, velocity, decane temperature 
a outlet weir height. This melting rate was found to be very 
sensitive to the water temperature and less cer erage upon the other 
parameters. An approximate numerical method, using polynomial 
temperature profiles with time dependent coefficients, was used to 
solve the one-dimensional heat conduction model. From this, the 
dynamic behavior of the crust was predicted as a function of the 
experimental parameters and the local heat transfer coefficient on 
the freezing surface, which was later estimated. There is reasonable 
agreement between the predicted and experimentally observed mo- 
tions of the leading edge. 


34527 (N—78-26389) Laser velocimeter application to oscillatory 


liquid flows. Gartrell, L.R. (National Aeronautics and Space Admin- 
istration, Langley AFB, VA (USA). Langley Research Center). May 
1978. 24p. NTIS PC A02/MF AOl1. 

A laser velocimeter technique was used to measure the mean 
velocity and the frequency characteristics of an oscillatory flow 
component generated with a rotating flapper in liquid flow system at 
Reynolds numbers approximating 93,000. The velocity information 
was processed in the frequency domain using a tracker whose output 
was used to determine the flow spectrum. This was accomplished 
with the use of an autocorrelator/Fourier transform analyzer and a 
spectrum averaging analyzer where induced flow oscillations up to 
40 Hz were detected. Tests were conducted at a mean flow velocity 
of approximately 2 m/s. The experimental results show that the laser 
velocimeter can provide quantitative information such as liquid flow 
velocity and frequency spectrum with a possible application to 
cryogenic fluid flows. 


34528 (NTIS/PS—78/1162) Shear flow. Part 3. General studies 
(a bibliography with abstracts). Report for 1965—Sep 1978. Haber- 
com, G.E. Jr. (National Technical Information Service, Springfield, 
VA (USA)). Nov 1978. 272p. NTIS PC NO1/MF NO1 

General aspects of uid shear in laminar i turbulent flow 
are discussed. Companion bibliographies contain materials on shear 
flows in specific gases and liquids. The present discussions cover 
boundary layer dynamics, layers, stratified flow, stresses, ducts, 
pipes, channels, mixing, bursts, magnetohydrodynamics, viscosity, 
and oscillation. References are made to separation and reattachment. 
Wind tunnel modeling and flat plate characteristics are described, 
including mathematical models, computerized simulation, theory, 
equations of motion, anemometry, numerical analysis, and stability. 
Data are given on wall flow, wake, heat transfer, pressure gradients, 
and similar topics. Wind shear has been excluded. (This updated 
bibliography contains 265 abstracts, 30 of which are new entries to 
the previous edition.) 


34529 (PB—286868) Measured air flow rates through microori- 
fices and flow prediction capability. Topical report. Sutter, S.L.; 
Bander, T.J.; Mishima, J.; Schwendiman, L.C. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jul 1978. Contract DOE- 
EY-76-C-06-1830. 98p. NTIS PC A0OS/MF AO1. 

Traditional orifice calculational formulas can be used to esti- 
mate air flow through openings, but they have not been validated for 
very small openi ngs. Experiments performed in this study verified 
the applicability of classic flow relationships and calculational meth- 
odology for ‘thin’ orifices 20 to 200 microns in diameter. The 
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volumetric air flow through orifices was measured (downstream 
pressure approximately 760 mm Hg, ambient temperature) as the 
upstream pressure was increased by 1| psig increments from 1 to 5 
psig, 10 psig increments from 10-100 psig, and 100 psig increments 
from 100 to 1000 psig. Above ‘choked flow’ (up pressure 
approximately 13 psig) the air flow increased as a function of 
upstream pressure. Air flow rates on the same orifices exhibited a 
loss of flow as the temperature was increased by 200 degree incre- 
ments to 1200 F. The upstream pressure was held at 15 psig, with the 
downstream pressure at 1 atmosphere and ambient tem 

Orifice coefficients were calculated using the experimental flow 
rates. 


34530 Two-phase turbulnt jet. Melville, W.K.; Bray, K.N.C. 
(The University, Southampton, England). Int. J. Heat Mass Transfer; 
22: No. 2, 279-287(Feb 1979). 

Turbulent two-phase axisymmetric jets, in which the volume 
fraction of the secondary phase is much less than unity, are consid- 
ered. Emphasis is placed on cases in which the mass fraction of 
particles is of order unity. The available experimental measurements 
are examined and it is found that physical arguments and dimension- 
al analysis lead to good correlations of the mean fluid velocity and 
particle mass flux fields in terms of the initial loading of particles. 
The jet may be simply described with reference to the momentum 
transfer between the phases. Two main regions exist: a near field in 
which essentially no momentum has been transferred between the 
phases, and a far field in which sensibly all the momentum resides in 
the fluid phase. Exponential and power law functions of the ratio of 
the mass density of the particles to that of the suspending fluid at the 
jet orifice are found to correlate much of the data with the corre- 
sponding single phase jet. A relationship for the virtual origins of the 
far field in terms of the integral invariants of the flow is derived and 
supported by the measurements. 


34531 Hydrodynamic and mass transfer behaviour of sieve plates 

in the spray and bubble regions. SetUK) De + = a of 
Science and Technology, London (UK 0 

neering and Chemical Technology). Eke. 7. -Tech.; 50: No. 0, 
743-748(Oct 1978). (In German). 

An attempt is made to set up idealized hydrodynamic models 
for the bubble and spray regimes on sieve plates and thus to provide 
a basis for calculation of mass transfer and concentration ratio. 
Comparison of the dependence of plate efficiency in the two regimes 
on various parameters indicates the importance of being able to 
determine a practical phase transition point. This was defined on the 
basis of the contribution of the bubbles and droplets to the overall 
interfacial area and compared with the transition points of other 
authors. The operation of columns in the spray regime, formerly 
regarded as undesirable, now possesses considerable industrial sig- 
nificance. This was mentioned by Zuiderweg in his Underwood 
lecture of 1973. Since that time larger perforations and higher gas 
velocities have been employed. There has consequently been a 
significant shift of sieve plate behaviour from the bubble to the spray 
regime. It is estimated that almost 80% of all industrial sieve plate 
columns now operate in the spray regime and should be specifically 
designed for such operation. 


34532 Static pressure at two-phase flow. Ledine 
nische Univ., Vienna (Austria)). Brennst.-Waerme-K. 
400-406(Oct 1978). (In German). 

The static portion of the differential pressure at a two-phase 
flow (steam/water mixture) was investigated. The static differential 
pressure depends mainly on the course of the water-filled local 
crossection relation whereby its extraordinary dependence on the 
steam flow becomes clear. It shows that the equations which were 
developed for annular flow are applicable to bubble and spray flow 
also, provided the appertaining flow conditions are taken into con- 
sideration. The equations were determined for the cross section 
relation averaged over the length of the piping, which is presented 
as a function of pressure, steam content at the pipe end and Froude- 
number. This leads directly to the mean density of the mixture 
column, or the static differential pressure respectively. 


34533 Theory of large-scale critical nucleate boiling. Grigor’ev, 
V.A.; Klimenko, V.V.; Pavlov, J.M.; Ametisto, E.V. (Moskovskij 
Ehnergeticheskij Inst. (USSR)). Arch. 'Energiewirtsch.; 32: No. 9, 714- 
720(Sep 1978). (In German). 

The paper attempts a survey of the different theories of the 
mechanism of critical nucleate boiling of liquids on the basis of the 
available experimental material. The model proposed is suitable for 
determining the influence of the thermophysical properties of heat- 
ing surface materials on the parameters influencing the first critical 
boiling (critical heat flux, critical fracture, evaporation time of the 
film, and thermal conductivity of the liquid. 


34534 Few particulars of the heat transfer in cross-flowed tube 
bundles with external ribling of spiral bands. Legkii, V.N.; Zupicyn, 


, M. (Tech- 
> 30: No. 10, 
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I. (Kievskij Gosudarstvennyj Univ. (Ukrainian SSR)). Arch. Ener- 
giewirtsch.; 32: No. 8, 612-618(Aug 1978). (In German). 

Results of a number of methodical experiments on heat trans- 
fer are considered in this report which were carried out with tube 
bundles as well as with single ribbed tubes using the equation Nu = 
C.Resup(m) for the single tube, the dependence of the constants c 
and m on the extent of filling of the channel cross-section xi by the 
ribbed surface investigated and illustrated by simple equations (c = f 
(xi) p.m = f (xi)) as well as a diagram. 


34535 Flow of gas through a bubble in a fluidized bed of limited 
height. Krymov, N.Yu.; Vakrushev, I.A.; Vladimirov, A.I. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl); 14: No. 1-2, 120- 
125(1978). 

This paper is concerned with the problem of gas flow 
through a spherical bubble in a fluidized bed which was solved 
theoretically on the assumption of constant porosity [void par 
epsilon/sub c/ in the continuous phase at all points of the bed within 
a bubble located at a sufficiently large distance from the boundaries 
of the bed; this solution indicated that the average flow velocity of 
the gas through the midsection of the bubble F/sub m/ is independ- 
ent of the velocity of bubble movement, amounting to 3 v/sub / 
epsilon//epsilon/sub c/, where v/sub /epsilon/ is the gas velocity in 
the continuous phase in the spaces between particles. Theoretical 
considerations are followed by a description of an experimental 
study of gas flow through artificial model spherical bubbles and 
bubbles with a true bubble shape, at fluidization numbers of w/less 
than equivalent to$1. These studies were performed in a bed of 
aluminosilicate microbead catalyst particles (0.5-0.63 mm fraction). 
Measuring results are plotted, tabulated and evaluated in terms of 

tical considerations. 3 refs. 


34536 Effect of latent heat on the temperature profile for concur- 
rent air-water downflow in packed beds. Matsuura, A.; Akehata, T.; 
Shirai, T. (Tokyo Inst of Technol, Jpn). Heat Transfer - Jpn. Res.; 7: 
No. 1, 82-86(1978). 

The effect of the heat transfer due to the latent heat of 
vaporization on the effective thermal conductivity in a concurrent 
air-water downflow in packed beds is considered for various operat- 
ing conditions, and the applicable condition of the constant effective 
thermal conductivity approach is clarified and described graphically. 
A diagram is presented which indicates the ogee range of the 
constant effective thermal conductivity approach. 4 refs. 


Heat transfer from wall in gas-liquid cocurrent packed 
beds. Muroyama, K.; Hashimoto, K.; Tomita, T. (Tottori Univ, Jpn). 
Heat Transfer - Jpn. Res.; 7: No. 1, 87-93(1978). 

Data for apparent wall heat transfer coefficient in two phase 
downflow of a packed bed are analyzed. The heat transfer rates near 
the wall were investigated, as well as the flow pattern. It was found 
that the behavior of the apparent wall heat transfer coefficient is 
different in the trickling flow region than in the pulsing and bubbling 
flow regions. 11 refs. 


34538 coe a model of flow of non-newtonian systems. 
Minigazimov, (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Noh Gass No. 5, 55-59(1978). (In Russian). 

A model of flow with a wall-adjacent viscous gradient layer 
instead of wall-adjacent sliding is proposed for the preturbulent 
region of motion of non-Newtonian liquids. In accordance with this 
model of flow, rheological parameters are adopted which are invar- 
iantly determined by capillary and rotary instruments of different 
size. Appropriate formulas are obtained for the relations between the 
flowrate of a liquid and the pressure drop for cylindrical pipes. 


34539 Effect of fluid viscosity on coupled tube/fluid vibrations. 
Yeh, T.T.; Chen, S.S. (Argonne National Lab., IL). J. Sound Vib.; 
59: No. 3, 453-467(1978). 

An analytical study is presented of coupled vibration of two 
coaxial tubes separated by an imcompressible viscous fluid. Tube 
vibrations are in beam modes and fluid motion is assumed to take 
= in a plane perpendicular to the axis of the tubes. First, the fluid 
lorces acting on the tubes associated with small tube displacements 
are obtained in closed form based on the linearized two-dimensional 
Navier—Stokes equation. Then free and forced vibrations of the 
coupled tube/fluid system are analyzed. Finally, numerical results 
for free vibrations of simply supported tubes are presented for 
several cases to illustrate the effect of various system parameters. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 34079, 34184, 34302 


34540 (NTIS/PS—78/1058) Nondestructive testing: x-ray pho- 
tography and radiography (citations from the NTIS data base). thipere 
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for 1964—August 1978. Reed, W.E. (National Technical Information 
Service, Springfield, VA (USA)). Oct 1978. 254p. 

Federally-sponsored research and foreign reports covering 
techniques, equipment, and applications are cited. Applications in- 
clude flaw detection, fatigue determination, inspection of joints, and 
measurement of mechanical and physical properties. (This updated 
bibliography contains 248 abstracts, 40 of which are new entries to 
the previous edition.) 


34541 Ph pi erlang 1059) Nondestructive testing: x-ray pho- 
tography — er. Volume 2. August, 1976—August, 1978 
(citations from the index data base). Report for August 
1976—August 1978. Reed, W.E. (National Technical Information 
Service, Springfield, VA (USA)). Oct 1978. 189p. 

The bibliography cites reports from worldwide research cov- 
ering techniques, equipment, and applications. Applications include 
flaw detection, fatigue determination, inspection of joints, quality 
control, and measurement of mechanical and physical properties. 
(This updated bibliography contains 183 abstracts, 73 of which are 
new entries to the previous edition.) 


34542 pony cis <n Penetrameter sensitivity and crack 
detectability after ion of the radiographic procedure. Foster, 
B.E.; McClung, R.W.; Davis, E.V. (Oak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 2Ip. (ORNL/ 
NUREG/TM—273). Dep. NTIS, PC A02/MF AO1. 
In radiography, a penetrameter is used to indicate image 
uality. The type common in American industry is a thin shim with 
right-cylindrical holes drilled through it. The thickness of the shim 
and the diameters of the holes are fractional parts of the specimen 
thickness (e.g., 2%). The ASME Boiler and Pressure Vessel Code 
recently relaxed the required radiogra c~ penetrameter sensitivity 
(shim thickness and hole diameter). There was concern that this 
relaxation in penetrameter requirements would lead to a loss in 
radiographic sensitivity and flaw detectability. Radiographic studies 
(using isotopes and x rays) on penetrameter and crack sensitivities 
were conducted on steel specimens with thicknesses of 19, 25, and 32 
mm (3/4, 1, and 1 1/4 in.) to determine the significance of this loss (if 
any) of radiographic sensitivity and flaw detectability. These speci- 
mens contained cracks with depths ranging from 1.5 to 5 mm. The 
radiographic technique was Selaationalie degraded by increasing the 
distance between the x-ray film and specimen and by changing the 
angle of the incident radiation beam in increments from normal to 
25° with the vo of the sample and the cracks. Good penetrameter 
sensitivity of less than 2% (exceeding the relaxed Code require- 
ments) could be maintained, even after the severe degradation of the 
radiographic technique. These studies were conducted on readily 
available flat plate samples; therefore, it is recommended that similar 
studies be performed on samples of different shapes, such as piping 
and castings. 


34543 Damage threshold variation with spot size at 10.6 .m for 
Kalvar and Polaroid films. Sollid, J.E.; Thomas, S.J.; Phipps, C.R. Jr. 
(University of California, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Appl. Opt.; 18: No. 4, 424(15 Feb 
1979). 

CO, laser radiation was employed to study the detection 
threshold as a function of spot size. (AIP) 


34544 (UCRL-Trans—11441) Optimization of certain param- 
oo of an acoustic monitoring system for structures. Krasil'nikov, 
Shemyakin, V.V. (Gosudarstvennyj Komitet po 
is = Tl ee on Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
ergii). Dec 1978. Translation of IAE—2948. 35p. Dep. NTIS, 
PC A03/MF AO1. 
The following problems related to acoustic emission testing 
are examined: the optimization of the amplitude threshold; the 
— frequency of the receiving circuit; the radius of coverage 
the surface monitored by a group of four transducers; and the base 
distance of the Fa be of transducers from the standpoint of maximiz- 
ing the probability that acoustic emission (AE) signals will be passed 
into the measuring and analyzing section of the system in the 
presence of fluctuation noise. 


34545 Fatigue behavior of sulfur concrete. Lee, D.Y.; Klaiber, 
F.W. (Iowa State Univ., Ames). pp 363-375 of New horizons in 
construction materials. Vol. 1. Fang, H.Y. (ed.). Lehigh Valley, PA; 
Envo Publishing Co., Inc. (1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

It has been clearly established that pavements are subjected to 
fatigue failure and virtually all modern rigid pavement design meth- 
ods are based on fatigue life to account for repeated traffic loadings 
during the pavement design life to prevent cracking. If sulfur- 
concrete is to become a substitute pavement material, knowledge of 
its fatigue characteristics is imperative. Although other mechanical 
properties of sulfur concrete were determined in this study, the main 
objective was to determine the fatigue characteristics of sulfur- 
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concrete. Within the limited scope of this investigation and with the 
materials studied, the experimental results indicated: Sulfur concrete 
can be made with many combinations of aggregate type and grading, 
and with strength properties equivalent or superior to conventional 
portland cement concrete. Sulfur concrete, though having other 
physical properties similar to that of conventional concrete, showed 
drastically different fatigue behavior in that: (a) it can withstand 
much higher flexural stresses in terms of percent modulus of rupture, 
and (b) there appears to be an endurance limit. There is a stress or 
strain hardening effect for sulfur concrete under repeated loading. 
Further research is needed and is underway in view of the above 
findings. 


34546 Development of ultrasonic examination methods for aus- 
tenitic stainless steel weld inspection. Mech, S.J.; Michaels, T.E. 
(Hanford Engineering Development Lab., Richland, WA). Mater. 
Eval.; 35: No. 7, 1-6({nd)). 

Signal acquisition and analysis techniques were developed to 
permit locating notches placed in an austenitic stainless steel pipe 
weld. This ultrasonic technique utilized a refracted longitudinal 
inspection beam with a dual element, pitch-catch transduceer. Data 
were analyzed in both time and frequency domains, and a simple 
frequency moment algorithm was developed which is sensitive to 
defect signal and somewhat insensitive to grain noise. Sources of 
grain noise and the metallurgical implications of inspecting austenitic 
stainless steel welds are reviewed. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 33207 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 34692, 35110 


34547 Fast photoconductor coupled liquid-crystal light valve. Sa- 
muelson, L.; Wieder, H.; Guarnieri, C.R.; Chevallier, J.; Onton, A. 
(IBM Research Laboratory, San Jose, California 95193). Appl. Phys. 
Lett.; 34: No. 7, 450-452(1 Apr 1979). 

Short low-energy pulses of laser light have been used to 
switch spots on a liquid crystal (LC) through a coupled photocon- 
ductive film of glow-discharge-produced amorphous Si (GD/a-Si). 
The a-Si responds rapidly to a light pulse, yet retains sufficient 
photoconductivity in the slow portion of the decay to match the 
slower response time of the LC. Spots have been written with laser 
pulses 10 ys long, about 10~* the response time of the LC, and with a 
pulse energy of 1—10 pJ/cm?, less than 10~‘ the energy required for 
thermal writing. 


34548 Innovations in generator protection. Ilar, M.; Zidar, J.; 
Fiorentzis, M. (Brown, Boveri and Co, Baden, Switz). Brown Boveri 
Rev.; 65: No. 6, 379-387(Jun 1978). 

With the ever increasing size of generators, the requirements 
for increased utilization and simultaneous optimum protection secu- 
rity are of the utmost importance, and lead to the development of 
new protective devices. It is therefore particularly important for the 
protective equipment to operate quickly and selectively, to be proof 
against maloperation and ready to operate at all times. Among other 
things, the use of code monitoring signals and automatic test equip- 
ment operating according to a preset sequence enhances the fulfill- 
ment of these objectives. 


34549 Picosecond resolution time digitizer for laser ranging. 
Turko, B. (Univ. of California, Berkeley). JEEE Trans. Nucl. Sci.; 
NS-25: No. 1, 75-80(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The Time Digitizer capable of covering a range of 0.34 sec in 
9.76 psec increments is described. The time interval between a pair 
of start-stop pulses is digitized coarsely in 20 nsec periods by a very 
accurate 50 MHz reference clock. The residual fractions of a clock 
period at the start and the stop end of the measured interval are 
stretched in two interpolators and digitized in 9.76 psec increments. 
An equivalent digitizing frequency of 102.4 GHz is thus achieved. 
The digitizer is built in a CAMAC minicrate and communicates via a 
standard crate controller. It is intended for use in the laser ranging 
between ground stations and the Laser Geodetic Satellite 
(LAGEOS). 


ENGINEERING 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 34091, 34092, 34833 


34550 Method and apparatus for separating solid materials. 
Nollet, A.R. (to Cargill, Inc.). US Patent 4,070,202. 24 Jan 1978. 
Filed date 24 Mar 1976. 16p. 

A rotary drum air separation system separates mixed solid 
materials into a light fraction and a heavy fraction with substantially 
no stagnation of material in the air drum. It further provides for 
processing high volume urban solid waste without first size reducing 
the waste. The system separates such waste into a light fraction, 
substantially free of glass and ready for composting or for use as a 
source of energy in the form of heat or combustible es from 

yrolysis, a heavy fraction, and a glass-rich fraction from heavy 
traction, all in a high volume operation. 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 32188, 32189, 32304, 33118, 34395 


34551 (ANL/EES-TM—36) Pulse combustion 
heating applications. Quarterly progress report, July 1—September 31, 
1978 and October 1—December 31, 1978. Ahrens, F.W.; Clinch, J.M.; 
Kartsounes, G.T. (Argonne National = ~ (USA)). Feb 1979. 
Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF AOl. 
The p ae of this program is to develop design 
data and procedures for pulse combustion burners. The program 
thus contribute to the accelerated industrial development of cost- 
effective, high-efficiency systems for a variety of oe 
tions. The major program tasks are designated as: burner = 
ance studies; burner noise studies; and evaluation and application. 
Progress in these areas is eal 


34552 Burner control apparatus. Cade, (to Electronics 
Corp. of America). US Patent 4,137,035. 30 yan 1979. Filed date 16 
Feb 1977. 12p. 

A burner control apparatus is described which includes con- 
trol devices for actuating an ignition control means, and a timing 
circuit for providing an ignition timing sequence of four precise 
intervals. The timing circuit is actuated in response to a request for 
burner operation and the control devices are energized in sequence 
and combination in response to the actuated timing circuit. Time 
sequential pilot flame and main flame stabilization intervals are 
provided. If a signal from the flame sensor is received before the end 
of the overlapping flame stabilization timing intervals, the control 
device is energized and if flame detection signal is lost a lockout 
circuit is energized. 


34553 Method of and apparatus for regulating steam and hot 
water boilers employing fluidized fuel. Novotny, P.; Fiala, L. (to 
CKD DUKLA, Narodni Podnik). US Patent 4,136,642. 30 Jan 1979. 
Priority date 13 Oct 1976, Czechoslovakia. 6p. 

The heating power of the fire box of a boiler burning pow- 
dered fuel maintained in suspension by fluidizing air is regulated in 
dependence on the temperature of the burning fluidized fuel layer by 
means of a heat transmitting system filled with a liquid medium, a 
first part of the heat transmitting system being embedded in the 
burning fluidized fuel layer, a second part of such system being 
disposed in the boiler drum, and a third part of the system being 
disposed within the fluidizing air supply. The heat transmitting liquid 
which is heated by its flow through the first of the heat 
transmitting system selectively transmits heat to either the second or 
= er part of the system whereby to regulate the heat output of 
the boilers. 


34554 Combustion device for burning waste gases containing 
combustible and noxious matters. Katabuchi, K.; Kawana, F.; Arai, 
H. US Patent 4,126,419. 21 Nov 1978. Priority date 2 Apr 1974, 
Japan. 10p. 

A combustion device is disclosed which comprises a plurality 
of regeneative units formed by a plurality of separate radially extend- 
ing compartments each containing a plurality of corrugated highly 
conductive metal plates compressed together with the corrugations 
in the adjacent plates intersecting each other at right angls so as to 
provide meandering passages for the gases between the adjacent 
corrugated plates; a rotary switching valve provide at one end of 
said regenerative means for controlling the flow of said waste gases 
flowing therethrough; a reaction zone provided at the other end of 
said regenerative means in which said waste gases are reacted; and a 
temperature-adjusting chamber located within said reaction zone and 
provided with an auxiliary combustion burner and an excess-heat 
disposal branch conduit. 
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34555 poe yee of heat transfer in the fluidized bed during 
combustion of Hg gy Me et A.P.; Rachmanov, V.B. (Odesskij 
Politekhnicheskij Inst. (Ukrainian SSR)). Arch. Energiewirtsch.; 32: 
No. 9, 692-699(Sep 1978). (In German). 

The biggest gap in the field of fluidized-bed furnaces in steam 

tors with heating surfaces in the fluidized bed is in the lack of 
Peowledge on interdependences determining the heat transfer coeffi- 
cient. The article describes method to assess the influence of flui- 
dized-bed temperature, particle diameter, and the velocity of the 
fluidized material on the maximum heat transfer coefficient in the 
combustion of liquid fuels. 


34556 Influence of burner ap operational parameters and 
various fuels on the flame boundaries and quality of the 
blue flame formed as a radial wall jet. Coulon, C. Brennst.-Waerme- 
Kraft; 30: No. 8, 311-324(Aug 1978). (In German). 

The utilization of the radial wall jet by a radially laid-out spin 
flame in a so-called binary burner spin nozzle — consid: 
advantages for the further development of the turbulent blue = 
compared to the conventional high-performance flames. The article 
describes the mechanism of the spin flame, the flame picture, the 
combustion chamber test equipment with the measuring equipment, 
and in detail, the operational ranges and limits of the blue flame. 
Flue gas investigations show the influence of various parameters on 
the combustion, such as for instance, —— due to the flue tube 
diameter, diameter of the fuel main g and the nozzle exit 
opening, the fuel reduction, the Proce behaviour and the preheat- 
ing. These advantages of the burner spin nozzle in respect of 
— multiple-media properties, low noise discharge etc. are 

wn. 


34557 Fluidized-bed furnaces. The possibility of using high-bal- 
last fuels. Raschka, A. Bergbau; 29: No. 4; 146-149(Apr 1978). (In 
German). 

The state of the art and the principle, the special characteris- 
tics and influencing parameters of fluidized-bed combustion are 
presented. 


34558 New additives for heavy oil fuel: gamlenol 
I s.a.s. Rouet, J.; Coron, A. (Ec Natl Su 


regular h.d. and 
Chim de Tou- 
ech with English 


louse, Fr). Entropie; 14: No. 81, 39-46(1978). (In 
abstract). 
The crisis created by the oe over Let pe 2 ee 


has resulted in a progression towards heavier industrial 
tend to have higher asphaltene content and higher wh a Asphal- 
tenes are solid particles, insoluble in fuel oils, which burn less easily 
than liquid hydrocarbons do. These asphaltenes lump together to 
form agglomerates which, as they decant, settle in the bottom of 
—— tanks. Their presence makes it impossible to use that part of 
uel oil, and can cause pluggage of the filters. Higher fuel 
viscosities mean that, in order to achieve good combustion, the fuel 
has to be heated up to temperatures which some installations are not 
equipped to accommodate. Under these conditions it is very difficult 
for small and medium-sized boilers to comply with French legisla- 
tion on particulate emissions (the French legislation is the strictest so 
far in Europe). Two new fuel oil additives can prevent asphaltenes 
from forming into rg ome and act as catalysts to improve fuel 
combustion. Use of these additives reduces air pollution and saves 
energy. 13 refs. 


34559 Lateral thermal diffusivities in packed fluidized beds of 

horizontal flow type. Hirma, T.; Yumiyama, M.; Tomita, M.; Yama- 

=. H. (Gov Ind Dev Lab, Hokkaido, Jpn). Heat Transfer - Jpn. 
7: No. 1, 74-81(1978). 

A study was made of the lateral heat transfer in a packed 
fluidized bed in which fluidizing particles flowed horizontally. The 
lateral temperature profiles of the bed with spherical packings were 
measured under steady state conditions. From these results, the 
lateral thermal diffusivities were calculated based on a one-dimen- 
sional diffusion theory. In addition, the effect on the lateral thermal 
diffusivity of the operating conditions such as gas velocity, feed rate 
and the physical properties of the fluidized particles and the diame- 
ter of the packing were studied. Also, a general correlation between 
the lateral thermal diffusivity and the operating conditions is dis- 
cussed. 14 refs. 


34560 Energy recovery from long yard waste and fly ash char. 
Moody, D.R. Menlo Park, CA; Combustion Power Co. (1977). 19p. 
(CONE- 771263—1). 

From Conservation and resource recovery for the pulp and 
paper industry; Hilton Head Island, SC, USA (7 Dec 1977). 

The changing energy picture in the United States has resulted 
in many industries investigating alternate fuels for power generation. 
In these studies, the availability of applicable combustion equipment 
is a key factor along with fuel price, fuel availability and fuel 
handling equipment. One combustion approach that has received 
wide interest is based on fluid bed principles. This combustion 
approach offers a number of advantages including fuel versatility, 
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ability to operate with low grade fuels and ability to provide a ager) 
for in-situ control of the combustion chemistry. An unerstandin; ‘= 
this combustion technique is vital to the effective application of 

bed systems. One large industrial system is described in order A 
provide some background into fluid bed combustion and to illustrate 
the potential of these systems. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 32111, 32112, 32123, 32162 


34561 Driver visibility system for large mining trucks. Technol. 
News; No. 64, vp(Mar 1979). 

Improved rear view mirrors, light-bending plastic lenses, and 
a closed circuit TV, are combined in a rugged system that allows the 
driver to see almost all areas around a large mining truck. 


34562 Ventilation and refrigeration practices together with envi- 
ronmental thermal problems at the Mindola Mine, Zambia. Guney, M. 
(Univ. of me Libya); Bell, A.R. CIM Bull; 72: No. 801, 63- 


69(Jan 19 

This article is based on a detailed heat investigation conduct- 
ed at the Rokana Division of Nchanga Consolidated Copper Mines 
Limited in Zambia. Mindola Mine is one of the three underground 
mines comprising the Rokana Division on the a poe: of Zambia, 
producing about 270,000 tons of ore per month at 1.9% Cu and 
0.14% Co. The total volume of air being circulated by means of five 
primary fan installations slightly exceeds 1,000 m*/sec at standard 
density. Sectional bulk cooling is practised where air cooling coils 
are installed at primary splits some considerable distance from the 
stoping opeations. Total capacity of the refrigeration complex is 
10,500 kw (3,500 R. tons), of which about 7,000 kw is available as 
effective cooling power after losses, but the heat removed from the 
coils is about 3,500 kw with 61% over-all plant performance. An 
extension program is planned for a further five — levels 
with the oe of a sub-vertical shaft. Thermal heat will 
become a major problem at increased depth associated with higher 
rock temperature, higher thermal conductivity of the rock groups 
encountered and fissure water flowing into working areas through 
the strata with increased rock temperature. 


34563 Water for working and transporting minerals in mining. 
Harnisch, H. Glueckauf; 114: No. 20, 885-889(Oct 1978). (in 
German). 

Historical background to hydraulic technology leads to a 
discussion of new trends and the development of hydraulic mining. 
This includes a description of the layouts and working methods 
involved, together with hydraulic transport and raising as well as 
hydraulic approaches presently being investigated. Hydraulics are 
also used for surface transport, and a final section deals with the 
effect of hydraulic technology on mineral mining. 


34564 Tunnelling methods with steel needle reinforced grout. 
Rapp, = Maidl, B. Glueckauf: 114: No. 20, 896-898(Oct 1978). (In 
erman). 


Steel needle reinforced grout, whose advantageous material 
characteristics have long been known to the construction industry, is 
eminently suited for support work on underground structures. 


34565 you 8 tunnel, Born. Konz, P.; Garbe, L.; Aerni, K. 
(Electrowatt En rv Ltd, London, Engl). Consult. Eng. (London); 
42: No. 9, 1-43¢hep 1978). 

The authors describe how ground freezing was used by the 
Swiss for the construction of the 810 m-long Born railroad tunnel. A 
30 m long cut and cover section of tunnel is followed by 745 m of 
tunnel which was excavated underground, and 75 m of this lies in 
loose rock. This section was constructed using the freezing method. 


34566 High-efficiency industrial locomotives for GDR open-cast 
mines. Espig, H. (VEB Kombinat Lokomotivenbau Elektronische 
Werke Hans Beimler, Hennigsdorf (German Democratic Republic)). 
Bergbau; 29: No. 8, 375-379(Aug 1978). (In German). 

The operating conditions for industrial locomotives for open- 
cast ore and coal mines are described and some short characteristics 
and technical data given for locomotives for GDR open-cast mines. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 34462 


34567 Underwater transport of offshore pipelines as a new possi- 
bility of offshore pipe laying. Schmidt, R. (Technische Univ. 
Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Inst. fuer Tiefbohr- 
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kunde und Erdoelgewinnung). Bergbau; 29: No. 8, 380-384(Aug 
1978). (In German). 
Extract from a contribution at the Inst. fuer Tiefbohrkunde 
und Erdoelgewinnung, TU Claus 
An integrated transport and laying technique for offshore 
pipelines is described. Without requiring a special pipe laying unit, 
ths technique is an alternative to the conventional laying principle in 
resent pipeline projects. There are two further important criteria of 
on offshore collecting mains - large diameters, great depths of 
water - which favour the method described here. Full- scale pipeline 
segments with a lenge of several kilometers are produced on shore 
and transported to their laying point by means of a chain of buoyan- 
cy elements. The special design of this chain of elements permits 
controlled laying on the sea bottom. 


34568 Explosive welding of undersea pipelines. Stalker, A.W. 
Meerestechnik; 9: No. 2, 51-56(Feb 1978). (In German). 

The phenomenon of explosive welding has been known infor- 
mally for many years. A number of investigations reported the 
occurerence of solid phase bonds as an incidental effect when using 
high explosives in association with adjacent metal surfaces and 
probably the earliest formal record was the observation by Carl in 
1944 of a bond between two copper discs in contact with a detona- 
tor. In 1957 Philipchuk reported what is now recognized as an 
explosive weld between aluminium channel sections and a steel die 
when carrying out explosive forming trials. Since then a great deal 
of development work has resulted in explosive welding becoming a 
well established manufacturing technique, particularly in the fields of 
cladding and the joining of tube/tubeplates. In more recent years the 
process has been extended to the welding of large diameter line pipe 
materials. 


34569 Main electrical equipments on board off-shore drilling- 
barges and derrick-platforms. Godfroid, H. (CGEE-Alsthom, Ensem- 
bles Ind, Belfort, Fr). Rev. Gen. Electr.; 87: No. 7-8, 580-591(1978). 
(In French). 


The broad lines of the drillin ing process are recalled and the 
re) 


special constraints and high-level performance requirements imposed 
upon the electrical equipment of drilling platforms are derived from 
it. The main electrical equipment of the “Pentagon” platforms built 
recently are described. 


34570 Waves and wave forces. Milgram, J.H. (Massachusetts 
Inst. of Technology, Cambridge). Mar. Sci. Commun.; 4: No. 4, 347- 
374(1978). 

Consideration is given to the general topic of waves and wave 
forces. Hogben (1974) has prepared a comprehensive review paper 
with an extensive bibliography on the state-of-the-art of wave forces 
on offshore structures. In order to complement rather than repeat 
Hogben’s work, this paper goes a little more fully into a few aspects 
of the field with special attention to those general aspects that are 
not covered in the Hogben paper. The general features of ocean 
waves are covered first and the utility of linear wave theory is 
explained. Extremal statistics of waves are reviewed, since it is the 
largest waves that usually place the largest demands on marine 
structures. Then wave forces are considered and the background 
theory and experiments that indicate when potential theory is valid 
and when it is not are reviewed. An outline of how wave forces are 
calculated by potential theory is then given. 


34571 Stabilizing an embankment of the Gulf Intracoastal Water- 
way with shell fill: a case study. Lilly, W.W. Jr. (Willis and Paul 
Corp., Netcong, NJ); Hirst, T.J. pp 273-285 of New horizons in 
construction materials. Vol. 1. Fang, H.Y. (ed.). Lehigh Valley, PA; 
Envo Publishing Co., Inc. (1976). 

From International symposium on new horizons in construc- 
tion materials; Bethlehem, PA, USA (1 Nov 1976). 

Stabilization of previously unstable side slopes of a portion of 
the Gulf Intracoastal Waterway in the vicinity of a high pressure gas 
pipeline crossing at East New Orleans is discussed. Alternative 
stabilization and slope protection methods considered included piles, 
groins, and shell/riprap fill. The technique used incorporated under- 
water placement of shell fill and riprap to cover both canal side 
slopes. Construction was completed in August, 1971 and, based on 
performance to date, is considered to be entirely successful. 


POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 33124, 33821, 34140, 34403 


34572 (PB—285393) Particulate control highlights: research on 
fabric filtration technology. Special report, November 1977—May 
1978. Dennis, R.; Surprenant, N.F. (GCA Corp., Bedford, MA 
(USA)). Jun 1978. Contract EPA-68-02-2177. 20p. 

The report highlights significant developments in fabric filtra- 
tion technology. It reviews results of several field and laboratory 
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studies performed over the last 10 years, by or under the sponsorship 
of the EPA, so that the reader may be better able to assess filtration 
equipment capabilities and limitations. A background of fabric filter 
design and operational concepts is followed by a sampling of actual 
field performance with various coal fly ash aerosols and a descrip- 
tion of an operational mobile pilot filter system that is used to 
facilitate the selection of operating parameters, fabric type, and 
method of fabric cleaning. Fabric weave and constituents are dis- 
cussed with respect to their bearing on working temperatures, 
method of cleaning, fabric life, pressure loss, and dust retention. 
Attention is also called to the impact of pinhole or pore leakage on 
collection efficiency and effluent size properties. The pros and cons 
of increasing air-to-cloth ratio (face velocities) to reduce fabric and 
other capital costs are compared with attendant disadvantages of 
increased power needs and higher emission rates. Pilot and bench 
scale tests show that effluent concentrations increase very rapidly 
with face velocity. Recently developed modeling concepts that 
provide realistic predictions of glass fiber performance with coal fly 
ash are reviewed. 


34573 (UT/CES-ES—6) Energy requirements for air pollution 
abatement equipment in Texas. Environmental Study No. 6. Spaw, 
S.N.; Ledbetter, J.O. (Texas Univ., Austin (USA). Center for 
Energy Studies). Aug 1978. 199p. Dep. NTIS, PC A09/MF AO1. 
An indication of the amount of energy required to provide for 
a clean environment is needed in order to determine what should be 
the trade-off between energy conservation and environmental qual- 
ity. One aspect of the need, the energy requirements necessary to 
operate the air-pollution-abatement equipment on industrial process- 
es in the state of Texas, is discussed. These energy requirements are 
compared with the energy requirements necessary to operate the 
various types of industrial processes considered. It was not possible 
to consider every type of process in the state, but a wide variety of 
processes were considered. The classes of industrial processes con- 
sidered include all of the major users of air-pollution-abatement 
equipment in the state. Therefore, the energy requirements presented 
are representative of the total energy necessary to operate the air- 
pollution-abatement systems. Much of the abatement technolo ‘he 
used today in Texas was developed and implemented di 
bygone days of cheap natural gas. The development of new tec! 
ogy is needed to conserve energy resources and provide for a Pen 
environment. 71 references. 


34574 Catalyst for converting nitrogen oxides and method for 
converting nitrogen oxides in exhaust gases by using said catalyst. 
Utsunomiya, K.; Soga, K.; Shimasaki, K.; Mito, Y.; Oaki, M.; 
Haseba, S.; Miki, H.; Masaki, M. (to Kobe 'Steel Ltd.). US Patent 
4,131,643. "26 Dec i978. Priority date 5 Sep 1975, Japan. 12p. 
A catalyst for catalytically reducing nitrogen oxides present 
in an exhaust gas in the presence of a reducing gas to convert the 
nitrogen oxides to harmless substances, which comprises a mixture 
consisting essentially of the oxides of V and Nb is disclosed. 


34575 Filtering separators behind firing installations. Report on a 
visit to the USA, Ceaiin, K.; Wilkes, R. (Rheinisch-Westfaelischer 
Technischer Ueberwachungs-Verein e.V., Essen (Germany, F.R.)). 
Staub-Reinhalt. Luft; 38: No. 11, 440-446(Nov 1978). (In German). 

During a visit to the USA the RWTUEV has seen many 
filtering separators with impulse cleaning and with back flush clean- 
ing used in firing plants. Information on the development and 
practical experience in operation during discussions with the users 
and the representatives of authorities responsible for the protection 
of the environment is presented. By studying the problems of and 
successful improvements in the operation of filterimg separators 
arranged behind firing installation, it was possible to gain a survey of 
the present state of technology in this field. By further practical 
experience in pilot plants and industrial plants it will be more and 
more possible to draw conclusions as to the suitability of filtering 
separators behind firing plants. The question whether this method 
can be used under the conditions in the Federal Republic of Ger- 
many has not as yet been answered in a satisfactory way. The 
operating and marginal technical conditions in the USA differ some- 
what from those in Germany. 


34576 New principle to determine realistic dust separation effi- 
ciencies at different stages, in particular as a basis for cyclone calibra- 
tion. Solbach, W. (WESO G.m.b.H. und Co. K.G., Frankfurt am 
Main (Germany, F.R.)). Staub-Reinhalt. Luft; 38: No. 8, 331- 
336(Aug 1978). (In German). 

In the case of a given particle size structure of dust present in 
crude gas, the specific total dust separation efficiency of three 
uniform cyclones arranged in series permits the assumption that 
these cyclones have almost the same fixed separation characteristics. 
It is shown how it is ible to determine on this basis the dust 
separation efficiency of cyclones at the individual stages without 
unreliable particle size analysis of the separated dust or of dust 
contained in the clean gas. 
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Design of a trickle-bed reactor packed with active carbon 
for the removal of SO, from gaseous effluents. Trevissoi, C.; Borsari, 
iv di Bologna, Ist di Technol Chim Spec, Italy). Riv. Com- 
; 32: No. 6, 197-207(Jun 1978). 

It is shown that a catalyst bed of active carbon for the 
us effluents can be designed by directly 
ial mass balance equations of the components. 
i i ible easily to determine the 
influence of some parameters on the size of the bed and the condi- 
tions of practical stability of the reactor. It is pointed out that the 
ambiguity of the sources as regards the coefficient of mass transfer 
for the $0, from the liquid-vapor interface to the interior of the 
liquid does not permit an accurate design of the reactor; however, it 
does not affect the dynamic behavior, within the limits of validity of 

the plug model. 16 refs. 


34578 (PB—285237-T/SL) Air conservation. Volume 11, number 
460) 1977. Translated from Ochr. Powietrza; 11: No. 4, vp(1978). 73p. 
NTIS PC A04/MF AOl1. 

Contents: The lengthwise electric field electrostatic precipita- 
tor; Air tracers to study atmospheric pollutants transport and disper- 
sion; The motor exhaust pollutants concentrations in the air in the 
city of Lodz; Influence of a sewage treatment plant on the atmos- 
pe pollution; Study of the applied hydraulics and kinetics of the 

2 absorption in packed tube columns. 


34579 Two methods with dry residues for the absorptive bonding 
of harmful gases during their development. Winters, H. (Babcock- 
BSH A.G., Krefeld (Germany, F.R.)). pp 53-58 of Abgaswaesche bei 
Muellverbrennungsanlagen unter besonderer Beruecksichti der 
Behandlung der Rueckstaende. Dokumentation eines Fachges- 
praechs zwischen Vertretern von Behoerden, Industrie, Verbaenden 
und Hochschulen. Berlin, Germany, F.R.; E. Schmidt (1978). (In 
German) 

Two methods for the absorptive removal of acid compo- 
nents from flue gases are treated. The first method d with the 
introduction of water with neutralizer into the hot flue gases; it was 
tested in a waste combustion plant. The second method is one 
without an aqueous phase; in this dry method, the finely ground 
absorbent is brought into contact with the waste gas by blowing it in 
as bulk layer or filter layer. 


34580 Procedure and device for extracting sulfur dioxide from 
chimney gases. Onnen, J.H. (to American Air Filter Co., Inc., 
Louisville, Ky.; Deutsches Patentamt, Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,553,675/A/. 21 Oct 1976. 15p. (In German). 

The invention claims a method and a device for a continuous 
treatment of sulphur dioxide contained chimney gases. In order to 
remove the SO, from industrial flue gases, a primary reaction 
product of SO. and a material reacting with the latter is formed in 
the contact zone of a washing tower. The primary product is 
converted into a secondary, more stable reaction product in a 
reaction vessel away from the contact zone of the washing tower. 
The operation conditions are automatically supervired at at least one 
position of the reaction vessel and are automatically adjusted so that 
the reaction at an optimum. 


POWER CYCLES 


34581 Uniform definition of exergy and anergy of various forms 
of energy. Muschik, W. (Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Theoretische Physik; Technische Univ. Berlin (Germany, 
F.R.). Fachbereich Physikalische Ingenieurwissenschaft). Brennst.- 
Waerme-Kraft; 30: No. 10, 410-413(Oct 1978). (In German). 

Uniform definition of exergy and anergy, which are independ- 
ent of each other, are given as values for any process in closed and 
stationary-flow systems. These process values become state functions 
for special processes. As usual, exergy flow diagrams can be de- 
signed for processes. A generalised relation is determined between 
the thermal and the reversible efficiency. 


STIRLING 


34582 Heat recuperative engine. Hill, C.C. US Patent 4,138,847. 
13 Feb 1979. Filed date 11 Jul 1977. 34p. 

A heat engine that employs counterrotating rotors disposed in 
different cavities of a stator is described. The engine provides a heat 
recuperator which removes heat from working medium confined in 
a rotating constant volume chamber in one cavity and utilizes that 
heat to heat working medium confined in a rotating constant volume 
chamber in another cavity. Each rotor carries partitions forming 

ite chambers in its cavity and each cavity has a blocking means 
which permits the partitions to pass but prevents working medium 
from making a complete orbit in the cavity whereby the working 
medium is caused to flow from one cavity to another through ducts 
disposed near the blocking means. 
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34583 Stirling type engine and method for operating same. 
ovost, J.O. US Patent 4,136,523. 30 Jan 1979. Filed date 14 Jul 1977. 


8p. 

The invention discloses a Stirling type engine having a cylin- 
der provided with a heated end, containing a displacer plunger, and 
an opposite end containing a power piston, with a cold space 
between the plunger and the piston. Normally closed, valved exhaust 
and inlet ports connect to the cold space. After the usual step of the 
heated gas from the cylinder heated end — expanding and 
driving the displacer plunger and piston and then entering into the 
cold space, such heated gas is exhausted from the cold space and the 
cold space is replenished with fresh gas before the next usual step of 
the piston and plunger moving towards each other for the compres- 
sion of and the movement of the gas from the cold space into the 
cylinder heated end portion. 


OTHER 


34584 Method and apparatus for converting thermal energy to 
rotational . Erazo, J.N. (to Ectrice, Ltd.). US Patent 4,130,993. 
26 Dec 1978. Filed date 11 Apr 1977. 10p. 

The invention discloses a method and apparatus for convert- 
ing thermal energy to rotational energy by impressing a contained 
= with a thermal gradient in the presence of a centrifugal force 

eld. 
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REFER ALSO TO CITATION(S) 35419 


34585 Tenth international conference on high energy accelera- 
tors. Logunov, A.A. Moscow, USSR; Academy of Sciences (1977). 
542p. (In Russian and English). (CONF-770709—P!1). TIC. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

Abstracts of individual items from the conference were pre- 
pared for the data base. (GHT) 


34586 Tenth international conference on high energy accelera- 
tors. Logunov, A.A. Moscow, USSR; Academy of Sciences (1977). 
473p. (In Russian and English). (CONF-770709—P2). TIC. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

Abstracts of individual items from the conference were pre- 
pared for the data base. (GHT) 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 34657, 34658, 34661, 34668, 35180 


34587 (CONF-7706150—P1, pp 221-242) Characteristics of the 
vacuum in the Main Ring as related to beam storage. Fisk, H.E.; 
Turkot, R. (Fermilab, Batavia, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The ——e operating vacuum in the beam chamber of the 
Main Ring of the Fermilab accelerator is ~ 1 x 10~’ Torr. The effect 
of the residual gas is not negligible for using the Main Ring as a 
—_ ring for colliding beam experiments. A summary is presented 
of what is known about the vacuum in the Main Ring from the 
viewpoint of obtaining a quantitative understanding of the role it 
plays in the behavior of a stored beam. (GHT) 


34588 (CONF-7706150—P2) Colliding beam physics at Fermi- 
lab: detector considerations, general topics. Walker, J.K. (ed.). (Fermi 
National Accelerator Lab., Batavia, IL (USA)). 1977. Contract EY- 
76-C-02-3000. 386p. Dep. NTIS, PC A17/MF AO1. 

From Summer study; Aspen, CO, USA (Jun 1977). 

The purpose of the Colliding Beams Experiment Department 
at Fermilab was to bring about collisions of the stored beams in the 
energy Doubler/Saver and Main Ring, and construct experimental 
areas with appropriate detectors. To explore the feasibility of using 
the Main Ring as a storage device, several studies were carried out 
to investigate beam growth, loss, and the backgrounds in detectors at 
possible intersection regions. This range of developments constituted 
the major topics at the 1977 Summer Study reported here. Emphasis 
in part two is on detector considerations and general topics. 22 
papers from this part are included in the data base. (GHT) 


34589 (CONF-7706150—P2, pp 379-386) By pass and inner ring 
at Fermilab. Wilson, R.R. (Fermilab, Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 
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A proposal is outlined for the addition of a by-pass accelera- 
tor section and, later, an inner ring to the Fermilab Main Ring. Cost 
estimates are given. (GHT) 


34590 (CONF-7706150—P2, pp 387-394) Reflections of a part- 
time physicist. Abashian, A. (National Science Foundation, Washing- 
ton, DC). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


A general discussion of experiments that will be possible with 
electron—proton colliding beams at Fermilab is presented. (GHT) 


34591 (FERMILAB—78/7) Fermi National Accelerator Labo- 
ratory monthly report, July 1978. Cole, F.T.; Donaldson, R. (eds.). 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Jul 1978. 
Contract EY-76-C-02-3000. 34p. Dep. NTIS, PC A03/MF AOl. 

A summary of the physics advisory committee summer meet- 
ing 1978 is presented and the Fermilab computing facility is de- 
scribed. The two articles were prepared separately for the data base. 
(GHT) 


34592 (FERMILAB—78/7, pp 1-16) Physics “apageid Commit- 
tee summer meeting 1978. Goldwasser, E.L. Jul 1978 

In Fermi National Accelerator Laboratory monthly report, 
July 1978. 

A summary of the activities and decisions of the committee is 
presented. (GHT) 


34593 (SLAC-PUB—1861) Touch panel system for control ap- 
plications. Crook, K.; Johnson, R. (Stanford Linear Accelerator 
Center, CA (USA)). Dec 1976. Contract EY-76-C-03-0515. 7p. 
(CONF-7706154—2). Dep. NTIS, PC A02/MF AOI. 

From 5. international conference IFAC/IFIP on digital com- 
puter applications to process control; Hague, Netherlands (14 Jun 
1977). 

The use of finger-sensitive touch panels in association with 
computer-generated displays for control and monitoring of the Stan- 
ford linear accelerator is discussed. This control concept has proven 
to be very effective. The hardware and software aspects of the 
Touch Panel portion of the control system are described. 


34594 Accelerator-breeder, an application of high-energy accel- 
erators to solving our energy problems. Grand, P.; Batchelor, K.; 
Powell, J.R.; Steinberg, M. (Brookhaven Natl Lab, Upton, NY). 
IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1043-1045(Jun 1977). (CONF- 
770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The rising costs of U235 and other fossil fuels, and the 
schedule for implementing the breeder reactor have renewed interest 
in the utilization of accelerators for breeding U233 or Pu239. This 
paper discusses some of the basic accelerator parameters and choices 
to be made in order to meet the technical and economic require- 
ments of such a facility. 11 refs. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 34652, 35085 


34595 (CONF-7706150—P1) Colliding beam physics at Fermi- 
lab: interaction regions, beam storage, antiproton cooling, production, 
and colliding. Walker, J.K. (ed.). (Fermi National Accelerator Lab., 
Batavia, IL (USA)). 1977. Contract EY-76-C-02-3000. 395p. Dep. 
NTIS, PC A17/MF AOl1. 

From Summer study; Aspen, CO, USA (Jun 1977). 

The purpose of the colliding beams experment department at 
Fermilab was to bring about collisions of the stored beams in the 
energy doubler/saver and main ring, and construct experimental 
areas with appropriate detectors. To explore the feasibility of using 
the main ring as a storage device, several studies were carried out to 
investigate beam growth, loss, and the backgrounds in detectors at 
possible intersection regions. This range of developments constituted 
the major topics at the 1977 Summer Study reported here. Emphasis 
in part one is on interaction regions, beam storage, antiproton 
cooling, production, and colliding. 40 papers from this part are 
included in the data base. (GHT) 


34596 (CONF-7706150—P1, pp 1-18) Crossing geometry for 
Main Ring on Doubler collisions. Diebold, R. (Argonne National 
Lab., IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


There are two basic methods for bringing about Main Ring 
on Doubler collisions: the transposed, and kissing geometries. Exam- 
ples of both are discussed assuming maximum momenta of 250 on 
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1000 GeV/c. The magnets required to bring the beams into small- 
angle collision are substantial in both cases. Detailed engineering 
work will be required to distinguish a substantial cost advantage of 
one geometry over the other. (GHT) 


34597 (CONF-7706150—P1, pp 19-30) Crossing geometry and 
the location of colliding beam areas. Ayres, D.S. (Argonne National 
Lab., IL); Diebold, R.; Cronin, J.; Collins, T.; Johnson, D.E.; Mills, 
F,; Turkot, F.; Walker, J. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Initial collider operation is anticipated in two long t 
sections, with possible operation of o third region at a later date. 
choice between regions must await a more 
complete design of the Tevatron Pret oe and also requires detailed 
calculations of the machine parameters for each of these choices. 
The transposed schemes for bringing about collisions are more 
flexible and better adapted to colliding operation than the kissi 
geometry. Engineering studies indicate that the effort required for 
transposition is relatively small. The kissing geometry is less attrac- 
tive and should be considered as a fall-back position, or for eventual 
use in a third area. (GHT) 


34598 (CONF-7706150—P1, 31-33) Colliding druthers. An- 
kenbrandt, C.; Johnson, R.P. (F rab, Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Recommendations are made to maximize the usefulness of the 
colliding beam facility of the Main Ring and Energy Doubler at the 
Fermilab accelerator. The advantages of the trans 
geometry over the kissing geometry are pointed out. (GHT) 


34599 (CONF-7706150—P1, 35-37) Logistics and cost esti- 
mate for adapting Main Ring A Energy Doubler/Saver to the 
transposed geometry. Turkot, F. (Fermilab, Batavia, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Costs are estimated for the conversion of the Fermilab accel- 
erator to Main Ring on Doubler colliding beam geometry. (GHT) 


34600 (CONF-7706150—P1, pp 39-49) Main Ring/Doubler low- 
beta insertions. Johnson, D.E. (Fermilab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Two low-8 configurations for the long-straight sections of the 
Main Ring and Doubler are described. They are capable of operating 
at the full desired energy for colliding beam experiments (250 GeV 
and 1000 GeV respectively) and they require a different quadrupole 
arrangement than the standard long-straight section. GH} 


34601 (CONF-7706150—P1, pp 51-55) Mismatch of the low 8 

insertion of the Fermilab Main for off-momentum orbits in 

absence of sextupoles. Autin, B. (Univ. of California, Berkeley). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


The mismatch of an insertion with respect to the regular cells 
of a lattice opens gradients stop bands which give rise to the 
overmodulation of the 8 function and to nonlinearities in the vari- 
ation of the tune with momentum. It is therefore of interest to have a 
quantitative evaluation of this mismatch in order to have a first 
guideline in the choice of the sextupole scheme which has to correct 
the chromaticity. (GHT) 


34602 Seah lbs | P 7-61) woe of bunch 
lengthening and widening in the Main Nat! Ring and Energy Doubler. 
Ruggiero, A.G. (Fermilab, Batavia, IL). on 

From Summer study; Aspen, CO, USA (Jun 1977). 


Bunch lengthening has been observed in the Fermilab accel- 
erator Main Ring, and, though the relevant information from obser- 
vations is limited, it is expected to be a current dependent phenom- 
enon. The problem is discussed, and it is suggested that the most 
obvious cure to avoid excessive bunch growth is the use of a higher 
harmonic cavity properly phased compared to the main RF system. 
The technique is to create a waveform which approximates the 
bunch shapes; the signal is then fed back to the beam for the local 
compensation of the energy loss. (GHT) 


34603 (CONF-7706150—P1, pp 63-65) Effect of twisted 
on orbit. Jones, L.W. (Univ. of Michigan, Ann Arbor). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


In order to pitch the beams so as to incline the equilibrium 
orbits toward the intersection (crossing) points, several magnets near 
the intersection long straight section may be rolled or twisted in 
order to provide a horizontal field component. Twists of 3 or 4 
magnets by up to 15° have been considered. Comment is made on the 
beam optics effect of this modification. (GHT) 
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34604 (CONF-7706150—P1, 67-69) Dual superconducting 
ul i ‘Univ. of Michigan, Ann Arbor). 


From Summer study; Aspen, CO, USA (Jun 1977). 


In the crossing configuration either a single large magnet or a 
pair of magnets is needed on either side of the central magnets in 
which the orbits come together. In this region the Main Ring and 
Energy Doubler orbits converge from about 38 cm separation to 20 
to 27 cm separation. Such a magnet system should produce an ED 
dipole field strength (~ 42.3 kG) over ~ 4.75 m to accomplish it 
role in achieving colinear orbits for up to 400 GeV (MR) on 1000 
GeV (ED). The fields would generally be the same in both halves 
but the flexibility of differential tuning would be desireable to 

te the need for additional vertical — . A well- 
Sagincered solution to the ED superconducting dipole requirements 
is emerging which contains a good field across 2 4 of a 3 in. LD. 
coil. The coil and its clamp are in a cylindrical cryostat about 5 in. 
diameter. A proposal is made to scale up this basic design and mount 
two such coils in a common cryostat within a common iron return 


yoke. (GHT) 


34605 (CONF-7706150—P1, pp 71-77) Super magnets for inter- 
regions. Biallas, G. (Fermilab Batavia, IL); Fowler, W.; Die- 
bold, R. 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Two methods for bringing about Main Ring and Energy 
Doubler beam collisions have been apteimy nee previously. Since 
the 50 meter length of straight section is a formidable limitation in 
both the kissing and transposed geometry, the use of superconduct- 
ing magnets in the interaction region is considered. A rough estimate 
of the cost of such supermagnets is given as an aid to the selection of 
interaction geometry. (GHT) 
34606 (CONF-7706150—P1, 
for beam—beam interaction at unequal 
of Michigan, Ann Arbor). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


pp 79-81) Aperture requirements 
energies. Jones, L.W. (Univ. 


The quantitative ramifications of the problem of achieving 
proton—proton collisions over a range of energies is considered. It is 
concluded that isochronism is not a constraint on the operation of 
the system over the interesting range of p—p collision energies. This 
condition must be borne in mind, however, in the installation of the 
Energy Doubler so that the ED circumference is 27(AX/sub rms/)/ 
2 larger than the Main Ring. (GHT) 


ae (CONF-7706150—P1, pp 83-95) Beam parameters for the 
ermilab Collider. Diebold, R. (Argonne National Lab., IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


A compendium is presented of various formulae used to 
calculate beam size, luminosity, tune shift, etc., for the Fermilab 
Main Ring on Doubler Collider. The results for specific cases are 
summarized. (GHT) 


34608 (CONF-7706150—P1, pp 97-113) Present status of the 
1 srr as a storage device. Tollestrup, A.V. (Fermilab., Batavia, 


From Summer study; Aspen, CO, USA (Jun 1977). 


A number of experiments have been carried out with stored 
beams in the Fermilab Accelerator Main Ring. An attempt is made 
‘conD record and put into perspective the results of these studies. 


34609 (CONF-7706150—P1, pp 115-141) Main Ring storage 
studies, Gaines, I. (Fermilab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Data from recent experiments using the Fermilab accelerator 
Main Ring as a storage ring is summarized. Stores at 100 GeV and 
200 GeV are reported. (GHT) 


34610 (CONF-7706150—P1, pp 143-146) Recommendations for 
further Main-Ring storage studies. Tollestrup, A.V.; Gaines, I.; Eck- 
_ S.; Fisk, G.; Turkot, F.; Loveless, R. (Fermilab., Batavia, IL). 


From Summer study; Aspen, CO, USA (Jun 1977). 


Success in using the Fermilab accelerator Main Ring as a 
storage — depends on achieving reasonable luminosities with 
limited bac grounds. Experiments to improve luminosity and im- 
prove storage time are proposed. These inclde: a vacuum experiment 
to note losses due to residual gas; a resonance experiment to deter- 
mine other phenomena that determine beam growth during storage; 
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a search for coherent effects of betatron oscillations; and RF bunch 
lengthening effects studies. (GHT) 


34611 (CONF-7706150—P1, pp 147-152) Observations of bunch 
size in the Main Ring. Ecklund, S. (Fermilab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Observations of bunch lengthening in the Fermilab accelera- 
tor Main Ring when it is used as a storage ring are reported. Bunch 
lifetimes and bunch behavior are discussed and bunch shapes after 
30, 60, and 450 seconds of storage are shown. Pulse amplitude vs. 
time is also shown. (GHT) 


34612 (CONF-7706150—P1, pp 153-160) Bunch lengthening in 
the Fermilab Main Ring. Guignard, C. (CERN, Geneva, Switzer- 
land); Month, M. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Two current dependent effects can increase the length of 
stored bunched beams: (1) a reduction of the potential well of the 
applied RF focusing system, and (2) induced unstable oscillations of 
the bunches, which can stabilize at a longer length by the process of 
Landau damping. These are discussed as they pertain to the Fermi- 
lab accelerator Main Ring during storage. (GHT) 


34613 (CONF-7706150—P1, pp 161-171) Beam size blow-up and 
current loss in the Fermilab Main Ring during storage. Guignard, C. 
(CERN, Geneva, Switzerland); Month, M. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Observations at Fermilab during storage mode operation 
show characteristic forms of transverse beam size growth and cur- 
rent loss with time. There are three obvious mechanisms which can 
produce such blowup. The gas pressure is a source for immediate 
beam loss by direct nuclear scattering. Protons can also multiple 
scatter off the orbiting electrons of the gas atoms causing the 
trasnverse beam size to increase with time. A third mechanism not 
related to gas pressure is beam growth due to multiple crossing of 
betatron resonances arising from the synchrotron oscillations of the 
stored bunches. This simulates a random walk and causes the trans- 
verse beam size to grow. This is an attempt to describe the observa- 
tions with direct nuclear scattering, multiple coulomb scattering, and 
multiple resonance crossing. (GHT) 


34614 (CONF-7706150—P1, pp 173-186) Background rates 
around the Main Ring during storage. Loveless, B. (Fermilab., Bata- 
via, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Measurements of background radiation around the Main Ring 
of the Fermilab accelerator are reported. Although background rates 
are proportional to beam current, not the loss of beam, at some point 
around the Main Ring the background rate must reflect the beam 
loss rate. (GHT) 


34615 (CONF-7706150—P1, pp 187-202) Background at BO 
straight section. Loveless, B. (Fermilab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Background counting rates were measured by the Colliding 
Beam Department at on of the interaction points of the Fermilab 
accelerator Main Ring. A summary is presented of the results 
obtained thus far and future measurements are disucssed. (GHT) 


34616 (CONF-7706150—P1, pp 203-209) Tune spread due to 
current ripple and momentum spread in the Main Ring. Ecklund, S.; 
Fisk, G. (Fermilab., Batavia, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The presence of ripple in the main ring power supplies causes 
the fields in the dipole and quadrupole magnets to have a time 
dependence with harmonic components being multiples of 60 Hz. 
These ripples cause the tune to have a similar time modulation. 
When the tune is swept around by the ripple, a deterioration in beam 
size and lifetime can occur if the tune comes close to or crosses a 
resonance. (GHT) 


34617 (CONF-7706150—P1, pp 211-214) Check of calibration of 
the horizontal IBS, Cronin, J.W. (Univ. of Chicago, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


The calibration of the horizontal Ion Beam Scanner in the 
Fermilab accelerator main ring is stated to be 0.488 mm/channel 
when properly adjusted. During storage beam studies on June 16, 
1976, one run at ~ 100 GeV was made with various settings of the 
horizontal beam position to check this calibration. (GHT) 
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34618 (CONF-7706150—P1, pp 215-219) Tune depression due to 
space charge forces d stacking in the Energy Doubler. Ruggiero, 
A.G. (Fermilab, Batavia, IL). 1977. 

_ From Summer study; Aspen, CO, USA (Jun 1977). 


The tune variation across an aperture, due to image space 
——_ forces of the stack beam, is reasonably small, and no need of 
a multiwire correcting system if foreseen. (GHT) 


34619 (CONF-7796150—P1, pp 243-252) Effects of multiple 
in the Main Ring during storage. Tollestrup, A.V. (Fermi- 
lab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


It appears that other effects than gas scattering are contribut- 
ing to the problem of beam spreading in the Fermilab accelerator 
Main Ring during storage ring operation. However, gas scattering 
continues to be important at GeV and hence a few of the results of 
the diffusion theory calculation are written down for future refer- 
ence. (GHT) 


34620 (CONF-7706150—P1, pp 253-258) Expected anti-proton 
flux in the anti pp collider. Cox, B. (Fermilab, Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


Antiproton yields are evaluated using targeting conditions 
dictated by the Main Ring—Booster geometry and the Booster 
characteristics and, secondly, the difficulties and loss points in the 
complicated manipulations of these antiprotons necessary to produce 
a beam circulating counterclockwise in the Main Ring are defined. 
(GHT) 


34621 (CONF-7706150—P1, pp 259-267) Luminosity in anti pp 
collisions: a critique. Pondrom, L.G. (Univ. of Wisconsin, Madison). 
1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Proposals to accelerate antiprotons and protons together in 
the same ring have been considered. To obtain useful luminosity, 
large numbers of antiprotons must be produced and stored. A 
specific outline of steps required to produce, decelerate, cool, store 
and re-accelerate antiprotons has been proposed. These mainpula- 
tions are reviewed, and some of the more obvious problems are 
pointed out. (GHT) 


34622 (CONF-7706150—P1, pp 269-275) Antiproton production 
at rest in the center of mass. Cronin, J.W. (Univ. of Chicago, IL). 
1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Most antiproton production schemes make use of the fact that 

the yield of antiprotons into an element of invariant phase space is a 

maximum when the production occurs at rest in the center of mass 

system. The purpose of this note is to extract these invariant cross 

sections for pp collisions at zero transverse momentum and X* = 0. 

* = P/sub cm//P/sub cm//sup max/). There are no direct 
measurements of the desired cross sections. (GHT) 


34623 (CONF-7706150—P1, pp 277-286) Comparison of anti pp 
and pp luminosities at Fermilab. Diebold, R. (Argonne National Lab., 
IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Luminosities of proton and antiproton colliding beams at the 
Tevatron have been quoted under varying assumptions. The ratio of 
luminosities is relatively insensitive to many of the present uncertain- 
ties and depends mainly on the efficiency for protons to produce 
antiprotons and on the antiproton collection time. (GHT) 


34624 (CONF-7706150—P1, pp 301-307) Proton cooling ring 
lattice design including electron beam tune shift. Johnson, D.E. (Fer- 
milab, Bataiva, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The effects of tune shift on the proton beam in the electron 
cooling ring have been examined and found to be significant. Ac- 
cordingly, the initial lattice design has been modified via the use of 
different gradients in the quadrupoles nearest the cooling long 
straight. No magnets have been added nor have any positions been 
changed. The effects of this modification are: (1) the beta values 
across the cooling straight have been slightly changed from 8*/sub 
x/ = 20.4 m, B*/sub y/ = 35.7 m to B*/sub x/ = 26.3 m, B*/sub 
y/ = 22.6 m; (2) the lattice functions throughout the rest of the ring 
are unchanged; and (3) the tunes have been very slightly changed. 


34625 (CONF-7706150—P1, pp 309-323) Electron space charge 
and solenoidal field effects on the proton cooling ring. Guignard, G. 
(CERN, Geneva, Switzerland); Month, M.; Weng, W.T. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 
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Problems of the electron space charge and solenoidal fields 
are treated analytically. An exact matrix formalism is used for 
calculating the tune shifts and the change in the betatron i 
which are due to the electron space charge. A Hamiltonian formal- 
ism is then used for solving the motion equations resulting from a 
coupling field. Both of the analytic results are applied to the present 
Fermilab cooling ring design and discussed for protons and anti 
tons. To cancel the space charge effects, the ring tunes or el 
ring insertion have to be changed and the electron current has to be 
reduced or neutralized. The coupling effect of the solenoid can 
easily be compensated with two small skew quadrupoles. (GHT) 


34626 (CONF-7706150—P1, pp 325-339) End effects of the cool- 
ing section on the proton (antiproton) beam. Autin, B. (Univ. of 
California, Berkeley); Guignard, G. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Before entering the cooling section, the proton or antiproton 
beam (p-beam) traverses a toroid and starts in’ ing with the 
electron beam (e-beam). In this region, the field is a superimposition 
of toroidal, dipole and space charge components. The effect of this 
field on the cooling rate is marginal and is not discussed, only the 
orbit distortions and the focusing tions of the p-beam are 
investigated. It turns out that orbit distortions in both planes have to 
be corrected and two compensation schemes are presented. The tune 
shifts amount to about ten percent of those due to the straight 
section and should be easily compensated in the lattice. 


34627 (CONF-7706150—P1, PP 341-345) Pressure bump in cool- 
ing section. Cho, Y. (Argonne National Laboratory, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


The pressure bump phenomenon, the beam induced pressure 
rise, was considered for the 10m long cooling section. For a proton 
storage ring, this effect is caused by residual gas ions being acceler- 
ated into the vacuum chamber wall by the electrostatic potential of 
the stored beam. This liberates molecules from the chamber wall and 
causes a runaway local pressure rise which destroys the beam. 
Calculations of the critical storage ring current are shown. The 
implication is that to operate the cooling region with 26A of elec- 
trons, the desorption coefficient (the number of molecules released/ 
incident charged particle created by ionization and striking the 
chamber surface) has to be less than one, and preferrable less than 
zero. Further study of desorption coefficient of accelerator materials 
is recommended. (GHT) 


34628 (CONF-7706150—P1, pp 347-349) Anti p-p beam separa- 
tor. Teng, L.C. (Fermilab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


For proton—antiproton colliding beams, if the anti 
were allowed to collide with all 84 proton bunches in one 
pulse the beam—beam tune shift would be too large. Therefore the 
beams must be separated by an electric field and allowed to collide 
only at two diametracally opposite locations where colliding beam 
experiments are performed. The two possible arrangements are 
discussed. (GHT) 


34629 (CONF-7706150—P1, pp 351-365) Low-f insertion for 
proton—antiproton collisions in the Fermilab Doubler. Guignard, G. 
(CERN, Geneva, Switzerland). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The existing design of the low-8 insertion for the Energy 
Doubler/Saver assumes that long straight sections are necessary on 
each side of the crossing point, in order to allow space for the 
dipoles bringing the two beams together. When considering the 
special case of proton—antiproton collisions in the Doubler, the 
condition on the straight sections can be relaxed, since the two 
beams are inside the same pipe, and quadrupoles can be placed closer 
to the interaction region. In this way, it is possible to imagine 
schemes increasing the luminosity as much as possible and limiti 
the maximum value of the 8-function in the insertion. The types o 
proton—antiproton low-f insertions that can be obtained in the 
Doubler straight section are shown using the thin lens roxima- 
tion. The most promising solution is studied in detail. (G 


34630 (CONF-7706150—P1, pp 367-380) Note on simultaneous 
bilaterial acceleration of protons and anti—protons in the Main Ring 
and/or Doubler/Saver. Griffin, J.E. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


; The clear possibility exists that it will become necessary to 
simultaneously accelerate and hold in stationary buckets protons and 
anti-protons in the Main Ring or in the Doubler/Saver. Fhe P' 


urpose 
of this note is to examine the manner in which the rf systems must be 
operated in order to accomplish such acceleration given the existing 
and proposed rf cavity spacing and gap voltage. It is concluded that 
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there are several disadvantages associated with using existing cavity 
spacing for this type of operation in the Main Ring. Furthermore, if 
luminosity requirements require momentum stacking in the Doubler/ 
Saver such operation may not be possible with the presently pro- 
posed cavity configuration. 


34631 (CONF-7706150—P1, pp 381-392) Antiproton fixed target 

ysics in the Main Ring/Energy Doubler tunnel. Ankenbrandt, C.; 
Kalbfleisch, G.R.; Lach, J. (Fermilab., Batavia, IL). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


uestion of whether ye | fixed target physics can 
be . int e tunnel is examined é antiproton cooling project, 
in the Main Ring ax to anti pp collisions, has antiprotons circulating 
in the Main Ring and/or Energy Doubler in reverse to the standard 
(CW) proton Gohinn. Thus, extraction to the normal external 
laboratory areas is excluded. One of a number of possible scenarios 
to utilize reverse antiprotons slow extracted into the tunnel is 
described. Implementation of some scheme such as this might impact 
the design of the Energy Doubler/Main Ring abort systems in 


34632 (CONF-7706150—P1, pp 393-396) Possibilities of acceler- 
ating and extracting antiprotons for use in the external experimental 
areas, Cox, B. (Fermilab, Batavia, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The purpose of this short note is to explore the possibilities of 
using the antiprotons from the anti p source proposed by the 
Harvard/Wisconsin/Fermilab F pes: to produce external beams of 
antiprotons to the experimental areas (i.e., the Proton Area.) Else- 
where in the Summer Study the yeilds of the antiproton source have 
been recalculated and comparison of this method of —— clean 
antiproton beams with the anti A°® generated beam proposed for the 
High Intensity Laboratory at Fermilab will be made. 


34633 (CONF-7706150—P2, pp 333-335) Effect of synchrotoron 
radiation on Main Ring magnets. Limon, P.J. (Fermilab., Batavia, 
IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


One of the effects of massive doses of synchrotron radiation is 
to destroy organic material. The effect of synchrotron radiation on 
the Main Ring magnets at Fermilab is discussed. Because of the low 
characteristic energy (5.3 keV for 12 GeV beam) and low angle of 
incidence of the beam to the beam tube wall, the operating life of the 
magnets is calculated to be approximately 50 years of continuous 
running. (GHT) 


34634 (CONF-7706150—P2, pp 351-353) Synchrotron radiation 
loss in a kissing ep geometry. Chen, K.W. 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


The desirability of the kissing geometry to bring about colli- 
sions between electrons in the Main Ring and protons in the Doubler 
is examined. Because of the large energy asymmetry between the 
electrons (12 GeV) and the protons (1000 Gev) the kissing geometry 
seems at first attractive. The electron beam can be brought down 
and up from its original height to the proton beam height with little 
difficulty. The proton beam would require no change in its original 
direction. The power consumption due to synchrotron radiation 
losses are considered, and ways to reduce these losses through 
magnet design are mentioned. (GHT) 


34635 (CONF-7706150—P2, pp 361-367) Use of the cooling ring 
as a pre-booster for higher luminosity collider applications. Ruggiero, 
A.; Walker, J.K. (Fermilab, Batavia, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


A proposal is made to use the cooling ring of the Fermilab 
accelerator as a pre-booster to accelerate protons from 200 to 600 
MeV. This increased injection energy permits a larger injected beam 
current for the same tune shift in the booster. ope the 
space charge limited current with the 200 MeV nisin tate into the 
booster. (GHT) 


34636 (CONF-7706150—P2, pp 369-378) B* Booster (better 
brighter beam by boosting the booster). Ankenbrandt, C.; Johnson, 
D.; Johnson, R.P. (Fermilab, Batavia, IL). 1977. 


From Summer study; Aspen, CO, USA (Jun 1977). 


An H’ accelerator in the Booster tunnel is proposed. Signifi- 
cant intensity gains are expected without corresponding increases in 
beam emittance, thereby leading to large luminosity improvements. 
Design criteria and operational considerations are discussed. 


34637 (COO—4257- 2) Development and testing of a three-stage 
double tandem ator-d or system for low energy, highly 

ions. Progress report, March 1, 1978—February 28, 1979. 
Bevhcld, J.E. (Pittsburgh Univ., PA (USA). Dept. of Physics and 
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Astronomy). Nov 1978. Contract EG-77-S-02-4257. 27p. Dep. NTIS, 
PC A03/MF AOl1. 

Three-stage operation of the University of Pittsburgh accel- 
decel double tandem source of highl rf stripped ion beams is de- 
scribed. The system has produced O*, O*, O”, and O* ions at 
specific energies as low as 15 keV per AMU. The design of the new 
decelerator tubes is discussed. The present performance and limita- 
tions of the overall system are outlined. Some new charge exchange 
cross sections have been measured, for combined higher ion charge 
states and lower ion energies than heretofore was possible. Future 
four-stage operation with very heavy ions is considered. 


34638 Limits of the reverse-current method for detection of short 
pulses of charged-particle beams. Bashygin, Y.V.; Grishaev, I.A.; 
Dovbnya, A.N.; Karasev, S.P.; Kolot, Z.M.; Makhnenko, L.A.; 
Reprintsev, L. V. (Khar’kov Physicotechnical Institute, Academy of 
Sciences of the Ukrainian SSR). Sov. Phys. - Tech. Phys. (Engl 
Transl.); 23: No. 9, 1081-1083(Sep 1978). 

The excitation of reverse currents in the walls of an electron 
drift tube, a smooth-walled tube or a resonator of specific length, is 
studied. The results are compared in the two cases. It is found that 
inhomogeneities in the chamber distort the reverse current substan- 
tially in comparison with the current pulse due to the charged 
particles. 


34639 Collective ion acceleration in a linear electron beam. Kho- 
dataev, K.V.; Tsytovich, V.N. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. J. Plasma Phys. 
(Engl. Transl.); 4: No. 4, 449-456(Jul 1978). 

Various mechanisms are analyzed for ion acceleration: accel- 
eration in an electron beam at an ionization front (V. I. Veksler, 
CERN Symposium, Vol. 1, 1956, ie? autoresonant acceleration 
[S. E. Graybill, J. R. Uglum, et pl. Phys. 41, 236 (1970); 
Bull. Amer. Phys. Soc. 14, 1047 “ae and acceleration by a 
focusing instability. Upper limits are found for the mechanism of 
acceleration at an ionization front. These limits are due to 1) balance 
between the energy — to the system and that expended in 
creating the magnetic field and blowing off the secondary electrons 
and 2) the finite acceleration time due to the short duration of the 
electron-beam pulse. The ion energy in an ionization-front accelera- 
tor can be raised only by reducing the current and increasing the 
pulse length, but these measures would make this accelerator ex- 
tremely inefficient. A general analysis is given for autoresonant and 
focusing acceleration. In the limits of strong and weak fields, the 
analysis yields results found elsewhere for autoresonant and focusing 
acceleration, respectively. Autoresonant acceleration requires ex- 
tremely strong magnetic fields and a high ion-injection energy 
(above 10 MeV). For the focusing instability there are conditions, 
similar to the autoresonant conditions, in which a negative-energy 
mode develops at a Aadays «sage near the radial oscillation frequency of 
the electron beam case also requires a high ion-injection 
energy. Conditions for the focusing instability with a moderate 
magnetic field are found which do not require high ion-injection 
energies. Under these conditions, strongly nonlinear auto accelera- 
tion density waves of the electron beam can grow. The tolerances in 
the cases of autoresonant and focusing acceleration are analyzed. 
The general outlook for collective ion acceleration in a straight 
electron beam is discussed. 


34640 Accelerator system for producing two-component beams 
for studies of interactive surface effects. Kaminsky, M.; Das, S.K.; 
Ekern, R.; Hess, D.C. (Argonne National Lab., IL). Inst. Phys., Conf: 
Ser.; No. 38, 305-312(1978). 

For studies of interactive surface effects caused by the simul- 
taneous bombardment of targets by both chemically active and 
inactive ion species (e.g. D* and He*, respectively) a two beam 
component accelerator facility has been placed in operation. One 
ry —— 6 light ions (e.g. H,D, He) is accelerated by a 
2 MV Van de Graaff accelerator which provides a mass-analysed 
and focused beam for the energy range ~ 100 keV-2 MeV (for singly 
charged ions). The other — is a beam of light ions in the 
energy range ~ 10 keV-100 keV. This is furnished by a 100 kV DC 
accelerator system which provides a mass-analysed focused beam. 
This beam is electrostatically guided into the beam line of the Van 
de Graaff accelerator, and with the aid of beam steerers it is made to 
be co-axial with the Van de Graaff generated beam. The angle of 
incidence then becomes a free parameter for the interaction of the 
mixed beams with a surface. For each beam component, current 
densities of 650 4A cm~? on target can readily be obtained. In order 
to reduce carbon contamination of the irradiated targets significant- 
ly, stainless steel beam lines have been used together with a combina- 
tion of turbo-molecular pumps and ion sublimation pumps. A total 
pressure of 2-3 x 10~® Torr in the beam lines and of 2 x 10-® Torr in 
the target chamber can be readily obtained. Experimental results on 
the surface damage of Ni bombarded simultaneously with He* and 
D* ions are presented. The importance of such studies of interactive 
surface effects for the controlled thermonuclear fusion programme 
are discussed. 
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34641 Limitations of heavy ion synchrotron acceleration for iner- 
tial fusion. Berley, D. (NSF, Washington, DC). JEEE Trans. Nucl. 
Sci.; NS-24: No. 3, 1028-1030(Jun 1977). (CONF-770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The accelerator system considered is classical. A linear accel- 
erator injects into a synchrotron which accelerates the ion beam to 
the full energy delivered to the target. The maximum energy deliver- 
able by a synchrotron is treated in section I. The targetting param- 
eters and the energy gained through synchrotron acceleration com- 
pletely determine the synchrotron aperture. These are discussed in 
sections II and III. The ion range in material is treated in section IV. 
The problem of intrabeam scattering is considered in section V. 
Finally, in section VI is a discussion of examples to meet specified 
goals. 4 refs. 


AUXILIARIES AND COMPONENTS 


34642 Optical control system for high-voltage terminals. Bicek, 
J.J. (to Dept. of Energy). US Patent 4,107,519. 15 Aug 1978. Filed 
date 13 Apr 1977. 4p. 

PAT-APPL-787,129. 

An optical control system for the control of devices in the 
terminal of an electrostatic accelerator includes a laser that is modu- 
lated by a series of preselected codes produced by an encoder. A 
photodiode receiver is placed in the laser beam at the high-voltage 
terminal of an electrostatic accelerator. A decoder connected to the 
photodiode decodes the signals to provide control impulses for a 
plurality of devices at the high voltage of the terminal. 


ION SOURCES 
REFER ALSO TO CITATION(S) 35180 


34643 Design and development of multi-megawatt beam dumps. 
Haughian, J.M.; Cooper, W.S.; Paterson, J.A. (Univ. of California, 
Berkeley). IEEE Trans. Nucl. Sci; NS-24: No. 3, 1031-1033(Jun 
1977). (CONF-770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The next generation of U.S. fusion experiments which in- 
cludes TFTR, MFTF, and Doublet III, will utilize neutral-beam 
iniection for plasma heating. In order to meet these requirements, a 
15-A, 120-keV, 0.5-sec pulse per minute ion source module is pres- 
ently under test at the neutral-beam test facility at the Lawrence 
Berkeley Laboratory. A 65-A, 120-keV, 0.5-sec module is under 
construction and is scheduled for assembly in April 1977. Some of 
the features of a calorimeter/beam dump that is presently being used 
in the testing and evaluation of these neutral beam sources are 
discussed. 2 refs. 


34644 Update on the development of 120-keV multi-megawatt 
neutral beam source. Haughian, J.M.; Baker, W.R.; Biagi, L.A.; 
Hopkins, D.B.; Owren, H.M.; Peterson, J.A. (Univ. of California, 
Berkeley). IEEE Trans. Nucl. Sci.; NS-24: No. 3, 1034-1036(Jun 
1977). (CONF-770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

The next generation of U.S. fusion experiments, which in- 
cludes TFTR, MFTF, and Doublet III, will utilize neutral-beam 
injection for plasma heating. Some of the design details of a 15-A, 
120-keV, 0.5 sec ion-source module that has recently been built to 
test design concepts for TFTR sources, and some of the features of 
the facility where it is presently under test at the Lawrence Berkeley 
Laboratory are discussed. 8 refs. 


34645 High current negative ion beams. Prelec, K.; Sluyters, 
Th.; Grossman, M. (Brookhaven Natl Lab, Upton, NY). JEEE 
Trans. Nucl. Sci.; NS-24: No. 3, 1521-1523(Jun 1977). (CONF- 
770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

For efficient neutral injector systems in future fusion reactors 
multi-ampere dc negative ion beams are required. In the past two 
years significant progress was made in the development of three 
direct extraction negative ion sources. The first source, the hollow 
discharge duoplasmatron (HDD) was extensively studied and opti- 
mized up to currents of 60 mA. With the second source, the 
magnetron, a beam current of almost one ampere has been obtained 
for more than ten milli-seconds beam pulses. Several prototype 
Penning sources were constructed with yields similar as the magne- 
trons and with the expected advantage of higher gas efficiency. A 
program has started to measure the pertinent plasma parameters of 
the above mentioned sources by spectroscopic means and electro- 
static probes. A first attempt was made to integrate a magnetron 
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source in a 150 kV accelerator structure; so far, beams of 200 mA 
were accelerated up to 120 kV for several millisecond beam pulses. 
11 refs. 


INJECTION AND EXTRACTION SYSTEMS 
REFER ALSO TO CITATION(S) 34631, 34632 


34646 Molecular ion photodissociation injection. Arnold, R.; 
Burke, R.; Cho, Y.; Cutler, R.; Martin, R.; Fenster, S. (Argonne Natl 
Lab, Ill). JEEE Trans. Nucl. Sci.; NS-24: No. 3, 1428-1430(Jun 1977). 
(CONF-770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A new technique for injecting an ion beam into a storage ring 
is presented. The idea arose in connection with high energy ion 
beam fusion where a large degree of transverse stacking in both 
planes would otherwise be necessary. The method involves acceler- 
ating a molecular ion such as HI* but storing the atomic ion I* by 
photodissociating the molecule at injection. The irreversibility of the 
reaction y + HI* — H® +I* renders irrelevant Liouville’s theorem, 
which, with standard intection, would prevent new beam from being 
injected into the same space as already circulating beam. Xenon 
flashlamp and ruby laser systems for accomplishing molecular ion 
dissociation (MID) are described. 1 ref. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 34589, 34634, 34700, 34709, 
34710, 35066 


34647 (CONF-7706150—P2, pp 1-166) Report al the detector 
group. Atac, M.; Breidenbach, M.; Brenner, A.E. 1977 
From Summer study; Aspen, CO, USA (Jun 1977). 


Design considerations for a general purpose detector for use 
with pp and anti pp colliding beams at Fermilab have been reviewed. 
These include signal and background calculations for Z and W +- 
searches, currently viable technologies for the components of a 
detector and the influence of different configurations on the accel- 
erator. Four specific designs have been investigated. It is the consen- 
sus of the group that a design based on a large superconducting 
solenoid is most suitable for the study of @/sub cm/-90° physics in 
both the 250 GeV on 1000 GeV pp case and the 1000 GeV on 1000 
GeV anti pp case. Recomendations for hardware development pro- 
jects which should be undertaken in the near future to allow the 
construction of a general detector on a time scale commensurate 
with the advent of colliding beams are made. 


34648 (CONF-7706150—P2, pp 167-178) Detector for x-hall. 
Jones, L.W. (Univ. of Michigan, Ann Arbor). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


The discussion of an early hadron detector for the Fermilab 
p—p colliding beams, presented in the 1976 Aspen Summer Study, is 
continued and expanded. The concept, modeled on the pisa-Stoney- 
brook ISR apparatus, is directed at problems in hadronic physics not 
addressed by the proposed large W detector. 


34649 (CONF-7706150—P2, pp 179-186) Long-lived particle 
spectrometer for the Fermilab collider. Ayres, D.S.; Diebold, R 
(Argonne National Lab., IL). 1977. 


From Summer study; Aspen, CO, USA (Jun 1977). 


An updated design is presented for the large-angle spectrom- 
eter with the primary objective of searching for heavy stable (tau > 
10~® sec) particles by direct measurements of momentum, time-of- 
flight, energy deposition in a calorimeter, multiple dE/dx samples 
and Cerenkov counter information. These quantities determine the 
charges and masses of stable particles which traverse the spectrom- 
eter, and provide a sensitive means of discoverng new heavy objects. 


(GHT) 


34650 (CONF-7706150—P2, pp 187-195) Experiment to search 
for fractionally charged quarks in Main Ring-Doubler collisions, 
Olsen, S.L. (Univ. of Rochester, NY). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


A modest experiment is proposed for a high sensitive search 
for q = +2/3 and q = -1/3 quark production in Main Ring Doubler 
collisions. The high luminosity kissing intersection geometry is as- 
sumed. The detector can stand high rates and is shielded by the 
magnetic fields and steel of the proposed crossing magnets, and thus 
could be run at an early stage of the colliding program. 
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34651 (CONF-7706150—P2, pp 197-217) Searches for magnetic 
monopoles and fractionally charged quarks as an auxiliary function for 
a large detector at the collider. Carrigan, R. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The use of transition radiation in a magnetic field to help 
identify electrons is examined. Some of the characteristics of and 
attempts to optimize the design of the transition radiation scheme are 
described. (G 


34652 (CONF-7706150—P2, pp 219-224) aoe of solen- 
oidal field. Teng, L.C. (Fermilab., Batavia, IL). 197 
From Summer study; Aspen, CO, USA Gen’ 1977). 


Matrices are given for the linear orbital effects of a solenoidal 
field. An example is calculated for a solenoid 10 m long with Bz = 
10 ‘Ge im a 240 GeV/c beam. Compensation of the field is calculat- 
ed. 


34653 (CONF-7706150—P2, pp 225) Uranium. Kalbfleisch, 
G.R. (Fermilab, Batavia, IL). 1977 
From Summer study; Aspen, CO, USA (Jun 1977). 


Availability of uranium in a metallic state is discussed. (GHT) 


34654 (CONF-7706150—P2, pp 227-260) Physics at collider en- 
ergies. Jacob, M. (CERN, Geneva, Switzerland). 1977. 
From Summer study; Aspen, CO, USA (Jun 1977). 


In the near future, colliding-beam proton machines could 
reach energies of the order of 400 to 1000 GeV in the center of mass. 
This may involve two rings. This may involve a single ring with 
circulating protons and antiportons. This new energy domain should 
be rich in surprises. Yet, the key present motivation for such an 
endeavor is the search for the W*~ (Z°) weak bosons. This paper 
reviews present expectations. Even though such extrapolations are 
very speculative, they may have some use in detector design. 


34655 eee. sP® 261-288) Experimental hall 
design considerations. Ayres, D.S. (Argonne National Lab., IL); 
Berley, D.; Chen, K.W.; Carrigan, R.; Cox, B.; Kalbfleisch, G., 
Gustafson, H. R.; Jones, L.W. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


General requirements for experimental halls at the Fermilab 
Collider are set forth, and specific oa, for two halls are present- 
ed, one for the Detector Group’s large detector and the other for 
several smaller setups and for ep experiments. We survey the physics 
which cannot be studied with the W detector, and recommend that 
the second area incorporate a transposed geometry to allow small 
angle experiments. Our most important recommendations are (1) that 
the halls have good access and the possibility of changing entire 
setups during short shutdowns, (2) that both equal energy (anti pp) 
and unequal energy (pp, ep) e a be accomodated, (3) ) that 
construction take place during the superconducting ring installation, 
(4) that the halls incorporate assembly areas in which detectors can 
be built and serviced during machine operation and (5) that detailed 
design, including radiation safety calculations and muon background 
measurements, begin immediately. 


34656 (CONF-7706150—P2, pp 289-297) Muon backgrounds in 
aon halls. Chen, K.W. ” Michigan State Univ., East Lan- 
sing). E 

From Summer study; Aspen, CO, USA (Jun 1977). 


Muon background in an experimental hall is estimated for a 
worst Pag metry. For a hall at a ee pmeneen ys distance of 10 m awa 
from the tunnel, the maximum background is ~ 1 rem for 5 x 10** 

rotons striking a critical point 140 m away. The muon radiation 

level in a hall located inside the tunnel is not critical for all 

—— failures examined. A direct measurement of the muon 

ae near the Main-Ring abort system at Fermilab is recom- 

ed in order to remove any margin of uncertainty in these 
caleuietions prior to the final design of experimental halls. 


34657 (CONF-7706150—P2, pp 299-302) pp collider construc- 
tion scenario. Ayres, D.S. (Argonne National Lab., IL); Diebold, R.; 
Carrigan, R.; Johnson, D.E.; Slaughter, J. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


To bring the Fermilab proton—proton colliding-beam facility 
into operation at the earliest possible time, close coordination be- 
tween the various aspects of the construction is essential. A possible 
scenario is presented for how the installation might proceed, and 
some consequences for planning are pointed out. (GHT) 


34658 (CONF-7706150—P2, pp 303-306) Interactions between 


the colliding program and the fixed target experimentation. 
Cox, B. (Fermilab, Batavia, IL). 1977. 
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From Summer study; Aspen, CO, USA (Jun 1977). 


A possible sequence of events in construction and installation 
of the Energy Doubler is discussed with respect to minimizing the 
downtime of Main Ring experiments at the Fermilab accelerator. 
(GHT) 


34659 (CONF- pe Ba pp 307-317) Radiation problems 
with assembly halls to experimental areas (Doubler Collider 
case). Sadoulet, B.(C , Geneva, Switzerland). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The feasibility of locating assembly halls adjacent to interac- 
tion regions in the Double Collider machine at Fermilab is studied 
from a radiation safety point of view. It is concluded that: the main 
radiation problem arises from the muons originating in a catastrophic 
beam failure; that the location of the assembly area outside the ring 
requires a distance of loom; that a factor of 10° to 10° in radiation 
level can be gained by putting the assembly area inside the ring; and 
that there is presumably no problem at beam intensity of 5 x 10*. 
(GHT) 


34660 (CONF-7706150—P2, pp 319-331) Electron—proton colli- 
sion at Fermilab. ne A. (National Science Foundation, Wash- 
ington, DC); Berley, D.; Chen, K.W.; Griffin, J.; Gustafson, R.; 
Kalbfleisch, G.; Limon, P; Mo, L.; Ruggiero, A. 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


The benefits of an electron—proton colliding beam facility at 
Fermilab are reviewed. Examples of experiments that can be done 
are: weak interactions, e + p — ve + hadrons; deep inelastic 
scattering, e + p —e’ + hadrons; hadron jets; and photo-produc- 
tion. The addition of the electron—proton colliding beam capability 
is recommended. (GHT) 


34661 (CONF-7706150—P2, as 337-349) Electron—proton col- 
liding beam scheme for Fermilab. Griffin, J.E.; Ruggiero, A.G. (Fer- 
milab, Batavia, IL). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


An inexpensive scheme is proposed for an electron—proton 
colliding beam experiment at Fermilab. This scheme does not require 
any major construction or equipment but only the existence of the 
Energy Doubler. It is assumed this can be operated in the storage 
mode at an energy of 1000 GeV with a beam of at least 2 x 10% 
protons having characteristics that can be extrapolated from the 
performance of the present Main Ring. (GHT) 


34662 (CONF-7706150—P2, pp 355-359) Sychrotron radiation 
effects on the Main Ring vacuum. Limon, P.J. (Ferilab., Batavia, IL). 
1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Storing electrons in the Fermilab accelerator Main Ring will 
put an extra burden on the Main Ring vacuum system due to 
desorption of gas molecules from the stainless steel beam pipe by 
synchrotron radiation. An estimate is made of the extra pumping 
needed to accommodate electrons in the Main Ring. (GHT) 


34663 (FERMILAB—78/7, pp 17-18) New Fermilab computing 
facility. Brenner, A.E. Jul 1978. 

In Fermi National Accelerator Laboratory monthly report, 
July 1978. 

The substitution of three CDC CYBER 175 computers to 
replace the two CDC 6600 and one CDC 6400 computers is dis- 
cussed. (GHT) 


34664 Data acquisition and processing on electron beam fusion 
accelerators. Boyer, W.B. (Sandia Lab, Albuquerque, NM). JEEE 
‘on Nucl. Sci.; NS-25: No. 1, 501- 505(Feb 1978). (CONF-771023— 


From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Review of the hardware and software components of the 
custom Gata acquisition facility developed for the electron beam 
fusion research program. The facility contains a Modcomp II mini- 
computer system, Tektronix transient digitizers, conventional oscil- 
loscopes, and an image digitizer. Commercial equipment is utilized as 
much as possible. Special interfaces were designed for the transient 
and image digitizers. Careful cable shielding techniques are used to 
overcome the severe noise environments. The Modcomp multi-task 
operating system allows two simultaneous users. 8 refs. 
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STORAGE RINGS 


REFER ALSO TO CITATION(S) 34608, 34610, 34612, 34613, 
34614, 34619, 34624, 34625, 34626, 34627, 34629, 34630, 34634, 
34695, 34696, 34697, 34698, 34700, 34701, 34711 


34665 (BNL—25863) Experimental use of neutrinos from ISA- 
BELLE beam dumps. Bozoki, G.E.; Thorndike, A.M.; Mann, A.K. 
(Brookhaven National Lab., Upton, ‘NY (USA); Pennsylvania Univ., 
Philadelphia (USA)). 1978. Contract EY-76-C-02-0016. 9p. Dep. 
NTIS, PC A02/MF AO1. 

The technical feasibility and B panes applicability of using 
ISABELLE beam dumps as powerful sources for directed high- 
energy neutrino bursts are investigated. In the present machine 
design two dump systems are applied to absorb the extracted fast 
beams. The expected normal beam extraction rate is 1 to 2 per day, 
when about (6.3 to 7.5) x 10** protons are hitting the external targets 
during a pulse length of ~ 50 ys. These protons are considered so 
far to be useless. The neutrinos produced could be used for the 
following activities: the study of coherent neutrino regeneration, 
calibration and permanent testing of cosmic-ray and astrophysical 
neutrino detectors, research on the practical applicability of neu- 
trinos in telecc ation, and certain astro- and geophysical 
applications. Tailoring the system to meet these activities is illustrat- 
ed. 6 figures. (RWR) 


34666 (BNL—25864) Open areas and open access. Thorndike, 
A.M. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 7p. Dep. NTIS, PC A02/MF AO1. 

One objective of the two open areas in the present ISA- 
BELLE design is to provide flexibility with respect to the size and 
shape of experimental equipment that would eventually be installed 
there. No permanent building would be installed initially. A second 
objective of the design of open areas is to keep initial costs as low as 
practicable. Another objective is open access. This note explores this 
idea and some design concepts based on it. It would permit inserting 
large pieces of experimental equipment quickly and removing them 
with equal ease and speed. Entire experiments would be moved in a 
single piece (or.a few) by building them on movable platforms with 
capacities of up to about 1000 tons per platform. Most experiments 
could be built on a single platform or on a few. The shielding must 
also be moved. It must also be organized into a small number of 
large units. A scheme using large tanks filled with water is described. 
It is important to make the equipment on a given platform as 
complete and self-contained as possible, with a minimum of intercon- 
nections for power, coolant, controls, data transmission, etc. 5 fig- 
ures. (RWR) 


34667 (BNL—25865) Feasibility study of experiments to meas- 
ure inclusive reactions at large x/sub F/ in ISABELLE'’s small-angle 
hall. Aronson, S.; Danby, G.; Foley, K.; Paige, F.; Thorndike, A.; 
Engelmann, R.; McCarthy, R.; Pope, B. (Brookhaven National Lab., 
Upton, NY (USA); State Univ. of New York, Stony Brook (USA); 
Princeton Univ., NJ (USA)). 1978. Contract EY-76-C-02-0016. 14p. 
Dep. NTIS, PC A02/MF AO1. 

As a way of testing current ideas on the construction of 
experimental halls at ISABELLE, a particular class of experiments 
suggested for the small-angle (or 2 o’ clock) hall, p + p—> p + X 
and p + p—>c + X, c not equal to p is examined. The result of this 
examination is that inclusive single-particle experiments are feasible 
over a suitable kinematic range without the use of previously pro- 
posed special insertion quadrupoles. The forward single-arm spec- 
trometer is housed in a separate tunnel of modest transverse dimen- 
sion. The extraction of scattered particles (@ = 1 mrad) into the 
spectrometer is accomplished with Lambertson septa and current 
sheet septa. Provision is made for overlap with the kinematic region 
covered by ISR and Fermilab experiments. The physics objectives of 
such experiments are reviewed first. Then the general layout of the 
apparatus is described, with special emphasis on the extraction 
system and the spectrometer. A guess at how this experiment would 
fit into the overall small-angle physics program is presented. 5 
figures. (RWR) 





34668 Systems analysis of accelerator and storage ring systems 
for inertial fusion. Burke, R.; Fenster, S.; Grammel, S. (Argonne, 
Natl Lab, Ill). JEEE Trans. ‘Nucl. Sci.; NS-24: No. 3, 996-998(Jun 
1977). (CONF-770313—). 

From Particle accelerator conference; Chicago, IL, USA (16 
Mar 1977). 

A computerized systems model is being developed to help 
assess the relative merits of the various accelerator systems that 
appear able to meet the requirements for inertial fusion with high 
energy heavy ion beams. Assessment involves calculating the total 
cost and parameters that are critical to technical feasibility. Current 
results showing cost trends and important technical parameters for rf 
linac/storage ring systems using ions of different mass, charge state, 
and kinetic energy are presented. 4 refs. 


INSTRUMENTATION 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


34669 Thin-film fission thermocouples: a new detector for reactor 
safety experiments. Wright, S.A.; Knauss, G.L. (Sandia Labs., Albu- 
qureque, NM). Trans. Am. Nucl. Soc.; 30: 743(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 32489, 33342, 33345, 33495, 
33500, 33503, 33504, 33505, 34445, 34702, 34722, 34885, 34889 


34670 Gamma spectrometric data acquisition and computer proc- 
essing techniques and their relevance for nuclear reactors, 

V.C.; Rangarajan, C.; Datta, S. (Bhabha Atomic Research Centre, 
Bombay (India)). pp 102-117 of Symposium on nuclear rector instru- 
oo Vol. 1. Bombay, India; ent of Atomic Energy 
(197 

From um on nuclear reactor instrumentation; 
Bombay, India Do 50 be 1976) 

Methods of analysin ysing spectra with computer pro- 
grams are briefly described. It is pointed out that the application of 
computer processing for spectral analysis will be very useful 
for nondestructive multicomponent analysis and this technique is 
being used for monitoring reactor environments for fission and 
activation products, analysis of water samples for contamination, 
fuel burn-up studies etc. Gamma spectral analysis with Nal(T1) 
detectors and Ge(Li) detectors is presented. 


34671 (NUREG/CR—0314) Air as system for oe ety 
the thyroid dose commitment due to fission products released 

reactor containment. Final report. Distenfeld, C.; Klemish, J. Brock, 
haven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C- 
02-0016. 87p. (BNL- 
AOl. 


NUREG—50881). Dep. NTIS, PC A0S/MF 


Accidental releases of radioactivity from fission reactors will 
consist of active vapors and aerosols. Composition of the released 
plume or cloud will depend on the energy of release and fission 
product volatility. In accidents at Windscale and SL-1, '*"I was the 
predominant isotope present in both the initial cloud and later 
release. Thus an air sampling system was developed for efficient 
radioiodine collection. The air sampling, readout, and dose assess- 
ment system was developed to be used in the environment after loss 
of containment accidents. The system can detect less than 1 rem dose 
commitments to thyroids of 5 year old children for immersion times 
of 10 hours or less. The air mover can be operated on either 110V ac 
power or 12V dc power available from vehicles with cigar lighter 
sockets. An inorganic silver loaded silica gel adsorber was devel- 
oped for high mehyl iodine, HOI, and elemental iodine efficiency 
and low noble gas efficiency. A peal away high efficiency ——— 
filter permits the gaseous and particulate sample fractions to 
evaluated separately. Predicted particulate iodine is combined a 
the adsorbed component to account for the total radioiodine in a 
given sample. 


34672 (SAND—78-1114) Development of the semiconductor ra- 
diation detector. McKenzie, J.M. (Sandia Labs., Albuquerque, NM 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 51p. Dep. S, PC 
A04/MF AOl1. 

Development of the semiconductor radiation detector began 
with the work on crystal detectors in 1932. Twenty years later the 
detection of alpha particles with semiconductor junctions generated 
a wave of studies and experiments. These studies led to the develop- 
ment of the gold—germanium alpha counter and its application to 
low-energy nuclear physics. This document traces the expansion of 
the gold—germanium alpha-particle detectors, through such devel- 
opments as the room temperature heavy-particle counters and wider 
depletion region techniques, to the emergence of germanium gamma 
semiconductor detectors, and later the fabriction of high-purity 
germanium multidetector arrays. 


34673 Liquid ionizing radiaion detector. deGaston, A.N. US 
Patent 4,135,090. 16 Jan 1979. Filed date 16 May 1977. 6p. 

A normally nonconducting liquid such as liquid hydrocarbon 
is encased between a pair of electrodes in an enclosure so that when 
the liquid is subjected to ionizing radiation, the ion pairs so created 
measurably increase the conductivity of the fluid. The reduced 
impedance between the electrodes is detectable with a sensitive ohm- 
meter and indicates the amount of ionizing radiation. The enclosure, 
the electrodes and the fluid can be constructed of materials that 
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make the response of the detector suitable for calibrating a large 
range of radiation energy levels. The detector is especially useful in 
oulioet applications where tissue equivalent X ray detectors are 
desired. 

34674 On-line monitor for alpha-emitting aerosols. Yule, T.J. 
(Argonne Natl Lab, Ill). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 762- 
7 ‘eb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

An extremely sensitive on-line monitor for alpha-emitting 
aerosols has been developed. The monitor incorporates discrimina- 
tion against background radon and thoron daughter product activity 
which is based on two factors. Firstly, the background activity is 
associated with small-sized dust particles, while the aerosol to be 
monitored has most of its activity associated with large-sized parti- 
cles. Secondly, the alpha-particle energies from the two sources are 
different. The monitor utilizes virtual im rs to concentrate the 
large-sized particles into a reduced flow. This size-selected sample is 
then collected on a filter which is viewed by a detector. 8 refs. 


34675 Radiation monitoring systems: current status and future 
prospects. McArthur, W.C.; Kniazewycz, B.G. (Hittman Nucl and 
Dev Corp, Columbia, Md). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 17- 
22(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The Radiation Monitoring System (RMS) in a nuclear power 
plant is used for assessing radiological — of plant operation. A 
classical RMS consists of several types of radiation detectors strate- 
gically placed about a nuclear plant to ensure the safety of operating 
personnel and the surrounding environment. It serves in conjunction 
with, and as a backup to, a comprehensive sampling program to 
gee td evaluate process systems and effluent activity levels. 

¢ development of the computerized and digitalized RMS is re- 

viewed with emphasis upon its added capability and flexibility. The 
potential future requirements for the RMS, as a result of regulatory 
criteria development, is briefly discussed. 


34676 Toward the energy resolution limit of mercuric iodide in 
room temperature low energy x-ray spectrometry. Dabrowski, A.J.; 
Huth, G.C. (Univ of South Calif, Los Angeles). JEEE Trans. Nucl. 
Sci.; NS-25: No. 1, 205-211(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A new Fano-factor value of 0.46 has been established for 
mercuric iodide. In the room temperature Hgl, detector-FET 
preamplifier combination, the latter is the largest contributor to the 
width of the spectral line in the low energy region. The authors’ 
efforts are therefore directed toward reducing room temperature 
Seog gal noise. A room temperature preamplifier noise level of 

60 eV (Hglz) has been attained. The authors are currently investi- 
gating use of low noise, low capacitance FET devices in a more 
optimized preamplifier configuration which should further reduce 
the noise value. 22 refs. 


34677 Recent improvements in Hgl: detectors. van den Berg, L.; 


Whited, R.C. (EGandG, Santa Barbara Oper, Goleta, Calif). JEEE 
Trans. Nucl. Sci.; NS-25: No. 1, 395-397(Feb 1978). (CONF-771023— 


From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Development of mercuric iodide nuclear detectors in the 
laboratory has concentrated on crystalline perfection, optimization 
of electronic properties, and device fabrication. Increased crystalline 
perfection can be obtained with better crystal growth temperature 
control combined with slightly modified growth parameters. Adjust- 
ment of the stoichiometry of the crystal growth source material has 
increased the mobility-trapping time ($mu$$tau$) product for the 
holes. Preliminary experiments with different contact materials and 
contacting techniques gave ambivalent results. 9 refs. 


34678 Evaluation of well-type Ge(Li) detectors for low-level ra- 
diochemical analysis. Brauer, F.P.; Mitzlaff, W.A. (Battelle, Pac 
Northwest Lab, Richland, Wash). JEEE Trans. Nucl. Sci.; NS-25: 
No. 1, 398-403(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Well-type Ge(Li) detectors have been evaluated for low-level 
gamma-ray spectrometers and radiochemical analyses. The detectors 
were found to have good resolution, high -to-Compton ratios 
and low backgrounds. The use of an anticoincidence shield further 
improves the detector performance. The detector efficiencies and 
backgrounds are compared with those obtained with other Ge(Li) 
detector systems. The well detectors were found to have better 
detection efficiencies and as low backgrounds as either large coaxial 
detectors or opposed detector systems. Sum-coincidence effects are 
more pronounced in the well detector and use of this feature is 
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discussed. Applications which utilize the low-energy response of the 
detector are described. 13 refs. 


34679 Calculated saturation curves and ion densities of ionization 
chambers. Hajnal, F.; Pane, J. (US Dep of Energy, Environ Meas 
Lab, New York, NY). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 550- 
552(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Design criteria are established for parallel plate, cylindrical 
and spherical air-filled ionization chambers that are used in radiation 
= and other applications at rates from 0.01 to 1000 rad/h. 

¢ saturation curves and design parameters were determined from 
numerical solutions of the Thomson equations. Ion recombination 
and space charge effects were taken into account. The calculations 
were carried out to low percentages of saturation values and the 
current densities in such cases are found to behave in a Heaviside 
fashion at the plates. 5 refs. 


34680 Pressurized multiwire proportional chamber for neutron 
imaging. Director, B.; Kaplan, S.; Perez-Mendez, V. (Univ of Calif, 
Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 558- 
561(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A pressurizable neutron-sensitive multi-wire proportional 
chamber has been constructed to test the effect of increased gas 
density on image resolution. The chamber has dimensions of 25 
cm*25 cm and is pressurizable to 4 atm. With a single-plate convert- 
er the thermal-neutron detection efficiency was 6.3% for gadolinium 
and 2.3% for boron-10. For a four-fold increase in chamber pressure 
the overall resolution improved more than a factor of two for boron, 
but relatively little for gadolinium. The effects of cathode blasting is 
also discussed. 6 refs. 


34681 High efficiency detectors for time-of-flight with high 
energy neutrons. Goodman, C.D.; Rapaport, J.; Bainum, D.E.; 
Greenfield, M.B.; Goulding, C.A. (O idge Natl Lab, Tenn). 
IEEE Trans. Nucl. Sci.; NS-25: No. 1, 577-581(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Experience in achieving sub-nanosecond time resolution with 
neutrons about 100 MeV on a scintillation detector15 x 15 x 100 cm 
viewed by a single phototube is discussed. Time compensation is 
accomplished by tilting the scintillator axis with respect to the 
neutron flight path as discussed in a previous paper. Also outlined is 
the interplay between the time compensation from the geometry of 
light collection and the electronic technique for picking off the time 
signal. 4 refs. 


34682 Time resolution performance studies of contemporary high 
speed photomultipliers. Leskovar, B.; Lo, C.C. (Univ of Calif, Law- 
rence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 582- 
590(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The time resolution capabilities of prototype microchannel 
plate and static crossed-field photomultipliers have been investigat- 
ed. Measurements were made of electron transit time, rise time, time 
response, single phtoelectron time spread and multiphotoelectron 
time spread for LEP HR350 proximity focused high gain curved 
microchannel plate and VPM-154A/1.6L static crossed-field photo- 
multipliers. The experimental data have been compared with results 
obtained with conventionally oe high speed photomultipliers. 
Descriptions are given of both the measuring techniques and the 
measuring systems. 16 refs. 


34683 Avalanche transistor pulser for fast-gated operation of 
microchannel plate image-intensifiers. Lundy, A.; Parker, J.R.; Luns- 
ford, J.S.; Martin, A.D. (Univ of Calif, Los Alamos Sci Lab, NM). 
IEEE Trans. Nucl. Sci.; NS-25: No. 1, 591-597(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Transistors operated in the avalanche mode are employed to 
—— a 1000 volt 10 to 30 nsec wide pulse with <4 nsec rise and 
all times. This pulse is resistively attenuated to approximately equal 
to 270 volts and drives the image intensifier tube which is a load of 
approximately equal to 200 pf. To reduce stray inductance and 
capacitance, transistor chips were assembled on a thick-film hybrid 
substrate. Circuit parameters, operating conditions, and coupling to 
the microchannel plate image-intensifier tube are described. 12 refs. 


34684 “FUNGI”: a radon measuring instrument with fast re- 
sponse. Negro, V.C.; Watnick, S. (US Dep of Energy, Environ Meas 
Lab, New York, NY). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 757- 
761(Feb 1978). (CONF-771023—). 
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From Nuclear science symposium; San Francisco, CA, USA 

(19 Oct 1977). 
The FUNGI uses an electrostatic field to collect the daughter 
products of radon decay, and a solid state detector to resolve the 
energies of radium A (? $Po) and radium C’ (?"*Po) alpha particles. 
This permits a great degree of flexibility in the measurement of 
radon and radon daughters. In addition, by limiting the instrument 
response to the radium A channel only, the response to changes in 
radon concentration of this instrument is ten times faster than other 
instruments, making it suitable for radon survey applications. 5 refs. 


34685 Five channel area monitor for gamma rays. Jones, A.R. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). pp 801-804 of Proceedings of the 4. International 
congress of the International Radiation Protection Association. Vol. 
3. Fontenay-aux-Roses, France; Association Internationale de Pro- 
tection contre les Rayonnements (1977) 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The design and performance of an area monitor for gamma 
radiation is described. the main feature of the design is immunity to 
— supply failure. The five channels are supplied by two inde- 
pendent low voltage supplies, either of which can fail without 
affecting operation. A rechargeable battery gives eight hour stand- 
by capacity in the event of line power failure. Each detector unit 
contains its own high voltage supply for two Geiger counters: - four 
decades of dose rate (1 mrad/h to 10 rad/h or 10 mrad/h to 100 rad/ 
h, according to the Geiger counter chosed. To minimize the effect of 
noise on long cable lengths between detector and the main unit the 
Geiger counter events are transmitted as 12 volt pulses. A meter 
display is provided for each channel at both the main and detector 
units with a red alarm lights at both main and detector units. An 
analog output is provided by each channel for remote recording or 

ping additional alarms. A remotely operated check source tests 
pee be and operation alarms. Performance data are presented on 
the dependence of the response on photon energy and ambient 
temperature as well as measurements of statistical precision and 
speed of response. 


RADIATION DOSEMETERS 
34686 (AECL—5847) Radiation protection instrumentation for 
d 


josimetry, area and environmental monitoring. Jones, A.R. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario. Chalk River 
Nuclear Labs.). Apr 1978. 24p. (CONF-7711113—1). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

From Regional seminar on the preparation of radiological and 
environmental protection for nuclear programmes in Latin America; 
Caracas, Venezuela (21 Nov 1977). 

Several kinds of personal dosimeter exist and their perform- 
ance is reviewed in the light of requirements for an ideal instrument. 
The requirements of portable instruments are reviewed and the 
extent to which they are met in one example is described. Where 
permitted environmental doses are larger than the fluctuations in 
natural backgrounds, certain types of thermoluminescent dosimeters 
provide a cheaper and reliable alternative measuring system. 


34687 (COO—3522-26) Calorimetric dosimetry in neutron and 

charged particle beams. McDonald, J.C.; Ma, I.C.; Laughlin, J.S. 

(Memorial Sloan-Kettering Cancer Center, New York (USA). Bio- 

— Lab.). 1978. Contract EY-76-S-02-3522. 3p. (CONF- 
80984—3). Dep. NTIS, PC A02/MF AOl1. 

From 3. meeting on fundamental and practical aspects of the 
application of fast neutrons and other high LET particles in clinical 
radiotherapy; Hague, Netherlands (Sep 1978). 

A portable tissue-equivalent (TE) calorimetric, constructed of 
A-150 plastic, has been employed for the measurement of absorbed 
dose in several neutron radiotherapy fields. Comparisons of spheri- 
cal, cylindrical, and thimble shaped TE ionization chambers have 
been carried out using either air, or a flow of TE gas in the chamber. 


(GHT) 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 33376 


34688 (PB—284999) A study of the feasibility of using a gas- 
filled proportional counter as an in-core high energy gamma-ray spec- 
trometer. Final report. Reynolds, R.S.; Thomas, R.L. (Mississippi 
State Univ., Mississippi ag (USA). Engineering and Industrial 
Research Station). May 1978. 100p. 

The feasibility of using a gas-filled proportional counter as an 
in-core gamma-ray spectrometer was examined. The detector fill gas 
was matched to the stainless steel detector wall using general cavity 
theory considerations. The gas consisted of a mixture of argon, 
xenon, and methane, with 14C added for calibration purposes, and at 
a fill pressure of 10 atmospheres. The maximum energy deposition in 
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the cylindrical counter, whose length was 1.25 in. and whose inside 
diameter was 0.593 in., was 395 keV. Results have shown that 
pressures of under 5 atmospheres should be used in counters of the 
type examined here. Two types of preamplifiers were used in the 
work, a proton-recoil type preamplifier and a typical gamma-ray 
proportional preamplifier. The proton-recoil type preamplifier 
proved too sensitive for gamma-ray spectroscopy with better = 
observed while using the typical gamma-ray proportional preampli 
fier. Energy calibrations were attempted using 14C, 137Cs and 57Co, 
but results appear inconclusive. 


34689 (UCRL—52611) Complete system for portable gamma 
spectroscopy. Fuess, D.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Nov 1978. Contract W-7405-ENG- 
48. 106p. Dep. NTIS, PC A06/MF AO1. 

The report described a system built around the Computing 
Gamma Spectrometer (PSA) LEA 74-008. The software primarily 
supports high-resolution gamma-ray spectroscopy using either a 
high-purity intrinsic germanium detector (HPGe) or a lithium-drift- 
ed germanium detector [Ge(Li)]. 


34690 Improved *°B-loaded liquid scintillator with pulse-shape 
discrimination. Greenwood, L.R.; Chellew, N.R. (Chemical Engi- 
neering Division, Argonne National Laboratory, Ar; Illinois 
60439). Rev. Sci. Instrum.; 50: No. 4, 466-471(Apr 1979). 

An improved '°B-loaded liquid scintillator solution has been 
developed containing trimethylborate, 1-methylnaphthalene, and 
9,10-diphenylanthracene. Cells up to 5 cm in diameter by 15.2 cm 
long have been prepared and tested with 'B-loadings up to 7.2% by 
weight (80% trimethylborate). The solution has excellent light 
output and pulse-shape discrimination properties and is stable at 
temperatures as low as -17°C. Neutron efficiency calculations are 
also presented. 


34691 ®Li-loaded liquid scintillators with pulse shape discrimina- 
tion. Greenwood, L.R.; Chellew, N.R.; Zarwell, G.A. (Chemical 
Engineering Division, Argonne National Laboratory, Ar, Illi- 
nois 60439). Rev. Sci. Instrum.; 50: No. 4, 472-477(Apr 1979). 
Excellent pulse height and pulse shape discrimination per- 
formance has been obtained for liquid scintillators containing as 
much as 10 wt.% ®Li-salicylate dissolved in a toluene-methanol 
solvent system using naphthalene and 9,10 diphenylanthracene as 
intermediate and secondary solutes. This solution has improved 
performance at higher *Li-loading than solutions in dioxane-water 
solvent systems, and remains stable at temperatures as low as -10°C. 
Cells as large as 5 cm in diameter and 15.2 deep have been prepared 
which have a higher light output for slow neutron detection than 
1°B-loaded liquids. Neutron efficiency calculations are also present- 
ed. 


34692 Evaluation of a portable neutron spectrometer/kerma-rate 
meter. Silberberg, J.L.; Walchle, R.L.; Daniels, C.J. (Bur of Radiol 
Health, Rockville, Md). IEEE Trans. Nucl. Sci; NS: No. 1, 81- 
85(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A portable neutron spectrometer/kerma-rate meter has been 
developed for measurement of the fast neutron component of mixed 

n-y fields in the 1-5 MeV neutron energy range. An overview of the 

system design as well as preliminary results obtained with the 
instrument are presented. The system includes an organic scintilla- 
tion detector, pulse shape discrimination circuitry, a 1.4 sec multi- 
channel analyzer, an 8-bit microcomputer, and appropriate displays. 
The instrument is capable of both gathering and processing recoil- 
proton pulse-height data in the field. Neutron energy spectra deter- 
mined with the instrument compare favorably to expected results for 
PuBe, AmBe, and ***Cf neutron sources. 10 refs. 


34693 Application of a microchannel plate photomultiplier in 
subnanosecond lifetime measurements. Uyttenhove, J.; Demuynck, J.; 
Daruytter, A. (Rijksuniv Gent, Lab voor Kernfys, Belg). EEE 
Trans. Nucl. Sci.; NS-25: No. 1, 566-568(Feb 1978). (CONF-771023— 
). 


From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The use of a microchannel plate photomultiplier (MCPM) in 
a subnanosecond lifetime spectrometer is proposed. The MCPM has 
very low time jitter and transit time. Disadvantages are the low 
maximum count rate and the relative low maximum gain (10°). 
Preliminary results with a hybrid configuration (a MCPM HR 400 
LEP-France in the start chain and a normal PM 8575 RCA in the 
stop chain) are given. 12 refs. 


34694 All you ever wanted to know about x-ray energy spectrom- 
etry. First edition. Woldseth, R. Burlingame, CA; Kevex Corp. 
(1973). 156p. $7.95. 
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Chapters are included on fundamentals of x-ray fluorescence, 
instrumentation for x-ray energy spectroscopy (XES), XES analysis, 
and electron beam excitation. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 33270, 35020 


34695 (BNL—25791) some comments on forward calorimeters. 
Smith, S.D.; Tarnopolsky, G.J. (Brookhaven National Lab., Upton, 
NY (USA)). 1978. Contract EY-76-C-02-0016. 4p. Dep. NTIS, PC 
A02/MF AOl1. 

Some considerations in the design of shower counters are set 
out. Such topics as size, service rate, and distance from the intersec- 
tion region are addressed. A specific experiment is chosen, and a 
on arrangement of calorimeters for this experiment is shown. 

‘ossible problems and difficulties in solving them are briefly dis- 
cussed. 2 figures. (RWR) 


34696 (BNL—25887) PWCs and drift chambers at ISABELLE. 
Okuno, H.; Teramoto, Y.; Wheeler, C.D. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 20p. 
Dep. NTIS, PC A02/MF AO1. 

Rate effects in proportional chambers and drift chambers are 


addressed first. The widely used high-gas-gain chambers would have 
impaired performance at ISABELLE data rates. Improvement can 
be expected with lower gas gain, and this possibility is investigated 
with respect to position and time resolution. Results on chamber 
lifetime are summarized; space-charge effects, gain saturation, and 
radiation hardness of electronics are considered. The resolution of 
drift chambers is discussed in some detail; time resolution, double 
pulse resolution, and momentum resolution and multiple scattering 
are included. The expected high multiplicity of tracks from a single 
event, the high event rates, and the requirement for low gas gain 
necessitate revision of the methods for measuring the second coordi- 
nate. Known methods of two-dimensional point localization are 
summarized according to spatial accuracy, electronics requirements, 
and multihit capability. Delay lines, charge division, and cathode 
strips are considered. Particle identification by means of measure- 
ment of the relativistic rise of energy loss by conventional and 
unconventional means was investigated. 32 references, 3 figures, 4 
tables. (RWR) 


34697 (BNL—25888) Particle detection by secondary electron 
emission from low-density KCl. DiNardo, R. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. Sp. Dep. 
NTIS, PC A02/MF A011. 

A detector utilizing the secondary electron emission from a 
low-density KCI layer as an ISABELLE particle goes through the 
layer is proposed. The following aspects of the detector are dis- 
cussed: low-density KCl target, secondary electron yield, spatial 
resolution of secondary electron emission, response time of second- 
ary electron emission, linearity of secondary electron emission, po- 
tential of KCl surface and collector, energy of wRWR) particle, 
thickness of KCI layer, and target lifetime. 3 Toon. (RW 


34698 (BNL—25890) Report of the subgroup on fast a 
Gibbard, B.G.; Kirsch, L.E.; Moneti, G.; Plano, R.J.; Rabin, M.S.Z.; 
Willen, E. (Cornell Univ., Ithaca, NY (USA); Brandeis Univ., Wal- 
tham, MA (USA); Syracuse Univ., NY (USA); Rutgers--the State 
Univ., New Brunswick, NJ (USA); Massachusetts Univ., Amherst 
(USA); Brookhaven National Lab., Upton, NY (USA)). 1977. Con- 
tract EY-76-C-02-0016. 15p. Dep. NTIS, PC A02/MF AOI. 

A study was made of the flow of data and the simultaneous 
processing needed to reduce the 107 to 10® triggers per second 
expected at ISABELLE to a number of events cate order of 10 to 
100 per second which would be written on magnetic tape. It was 
assumed that within 100 ns of the event a fast pretrigger would have 
reduced the data rate to at most 10’ per second. At that point, data 
from all sense elements in the experiment would be fed into a 1- 
long pipeline. Within the first 1 ws (while the data are in the frst 
pipeline) another level of triggering would reduce the trigger rate to 
at most 10° per second. The data would then be fed into a second 
pipeline which is 50 us long. During the 50 ps the data are in the 
second pipeline, a more sophisticated level of triggering (slow trig- 
ger) would reduce the trigger rate to a level that can be handled by 
standard data processing techniques (microprocessors or larger ma- 
chines), i.ec., 10? to 10° per second. The pipelines and the buffer 
between them, a sequential address memory, are described first, and 
then several alternative schemes for the pretrigger and slow trigger 
are presented. 10 figures. 


34699 (BNL—25894) Detector development summary. Platner, 
E.D.; Williams, H.H. (Brookhaven National Lab., Upton, NY 
(USA); Pennsylvania Univ., Philadelphia (USA)). 1978. Contract 
EY-76-C-02-0016. 6p. Dep. NTIS, PC A02/MF AO1. 

Work on several detectors useful at ISABELLE included the 
following: drift and proportional chambers (chamber lifetime, posi- 
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tion resolution, dE/dx measurements and particle identification), 
Cherenkov counters, calorimetry, and hodoscopes and microchannel 
plate detectors. Other work examined the problems of event selec- 
tion in the high-rate environment e cmp mer at ISABELLE. The 
comments are rather general, with little hard design information. 1 
table. (RWR) 


34700 (BNL—25895) Data handling for the lepton detector. 
Cutts, D.; Droege, T.F.; Kasha, H.; Kirsch, L.E.; Littenberg, L.; 
Matthews, J.A.J.; Rabin, M.S.Z.; Scharenguivel, J. (Brown Univ., 
Providence, RI (USA); Fermi National Accelerator Lab., Batavia, 
IL (USA); Yale Univ., New Haven, CT (USA); Brandeis Univ., 
Waltham, MA (USA); Brookhaven National Lab., Upton, NY 
(USA); Johns Hopkins Univ., Baltimore, MD (USA); Massachusetts 
Univ., Amherst (USA)). 1978. Contract EY-76-C-02-0016. 10p. Dep. 
NTIS, PC A02/MF AO1. 

The data acquisition and processing needs of a typical lepton- 
oriented large-solid-angle detector were evaluated, and a configura- 
tion of the data readout systems (including microprocessors), control 
computer(s), and local intersection computer was recommended. 
Features considered explicitly include triggering and data rates, data 
readout and monitoring (standard device processor, event processor, 
and intersection event processor), and off-line computing. 6 figures, 
2 tables. (RWR) 


34701 epee | Simple, inexpensive dipole 
for ISABELLE. Siegel, R.T.; Leipuner, L.B.; Larsen, R.C.; ‘Adair, 
R.K.; Kasha, H. (College of William and Mary, Williamsburg, VA 
(USA); Brookhaven National Lab., Upton, NY (USA); Yale Univ., 
New Haven, CT (USA)). 1978. Contract EY-76-C-02-0016. 4p. Dep. 
NTIS, i fmte 2 AOl. 

roposal to use the Space Radiation Effects Laboratory 
(SREL) sh -m cyclotron ma — as the basis of a large, simple dipole 
spectrometer at an ISABELLE colliding-beam intersection is dis- 
cussed. The —— and its disassembly, shipment, and reassembly 
are described. The use of the magnet is some possible experiments is 
sketched. In general, the spectrometer would be basic to the single- 
arm spectrometer extensions required for measurements of inclusive 
hadron spectra as well as multiarm spectrometers designed to record 
more complicated correlations. 3 figures. (RWR) 


34702 Thin windew Si(Li) detectors for the ISee-C telescope. 
Walton, J.T.; Sommer, H.A.; Greiner, D.E.; Bieser, F.S. (Univ of 
Calif, Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS-25: No. 
1, 391-394(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Special detectors have been developed for the NASA ISEE- 
C Cosmic Ray Telescope. These are Li-drifted silicon detectors 5 
mm thick and 1500 mm$sup 2$ area with the criteria that thickness 
variations on the whole area be less than $plus or minus$10 $mu$m 
and that the Li-diffused contact dead-layer not exceed 15 $mu$m. 
— used to fabricate and test these detectors are presented. 5 
refs. 


34703 Directional drift chambers. Atac, M.; Benenson, G.; Herb, 
S.W.; Hom, D.C.; Lederman, L.M.; Sens, J.C.; Ito, A.S. (Fermilab, 
Batavia, Ill). JEEE Trans. Nucl. Sci.; NS-25: No. 1, 30-34(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Description of a system of directional drift chambers (DDC) 
designed to operate in a diffuse flux of approximately 10° particles 
per second and register only that small fraction (approximately few 
%) that originate from a distant point target. The system was 
designed at NEVIS and FERMILAB for installation in Experiment 
288, Dimuon production. The following conclusions can be made 
from the tests of the directional drift chambers: (a.) Excellent angu- 
lar resolutions can be obtained. The authors have obtained approxi- 
mately 1 mrad in 12 cm distance; (b.) Track angles can be selected in 
less than 120 ns; (c.) Background tracks are eliminated promptly by 
requiring coincidence between wires at high rates (>10° per wire 
per second) due to fast electronics and narrow pulses. 5 refs. 


34704 Charged particle detector system for high rate experi- 
ments, Platner, E.B. (Brookhaven Natl Lab, Upton, NY). JEEE 
Trans. Nucl. Sci.; NS-25: No. 1, 35-37(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A charged particle detector system is described which is 
under development at BNL for use at the Multiparticle Spectrom- 
eter (MPS) and eventually at ISABELLE. The object is to take full 
advantage of the position accuracy, resolving time and instantaneous 
rate capabilities of narrow anode spacing drift-proportional cham- 
bers. The system will have position resolution of 
S$sigma$$approximately equals$100$mu$, time resolution $approxi- 
mately equals$8 ns, detector sensitive time $approximately equals$50 
ns, and consecutive particle resolving power of 40 ns per wire. This 
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system will be implemented in a large system of 30,000 wires at the 
MPS and greater than 100,000 wires in ISABELLE experiments. 
Central to the development of this detector system is the production 
of two custom integrated circuits. 


34705 Second coordinate readout in drift chambers by charge 
division. Radeka, V.; Rehak, P. (Brookhaven Natl Lab, Upton, NY). 
— a Nucl. Sci; NS-25: No. 1, 46-52(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The drift time measurement and the charge division can be 
performed simultaneously on the same electrode (resistive anode) 
without affecting the accuracy of either measurement. It is shown 
that for the shortest measurement time there is an optimum value for 
the anode wire resistance. The signal requirement for a position 
uncertainty $sigma$$less than equivalent to$0.5% of the anode wire 
length is only 2.7*10® electron charges. The drift chamber can be 
operated in the linear mode and with negligible space charge effects, 
so that it can also be used for AE/DX measurements. A simple 
preamplifier optimized for both the time and charge measurements 
using a monolithic transistor array is described. 9 refs. 


34706 Delay line proportional chambers for the Fermilab exter- 
nal muon identifier. Parker, S.; Orthel, J.; Marriner, J. (Univ of Calif, 
Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS25: No. 1, 134- 
140(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Thirty-nine, one meter square proportional chambers with 
delay line readout have been constructed for the external muon 
identifier of the Fermilab 15 foot bubble chamber. They provide 
X,Y,U(45°) and T (avalanche time) information using a single wire 
plane, etched strip cathodes and nine amplifiers. They have a time 
resolution of *~ 27 ns, single particle spatial resolution of *~ 2 to *~ 3 
mm and double particle resolution of N.S. 2 to 4 cm. The energy 
accessible to each wire is limited so none of the wires in the first 25 
chambers has broken since their installation in 1973-4. 5 refs. 


34707 Position-sensitive gas proportional chambers. Morris, 
C.L.; Thiessen, H.A.; Hoffman, G.W. (Los Alamos Sci Lab, ‘ 
IEEE Trans. Nucl. Sci; NS25: No. 1, 141-143(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A number of multiwire, position-sensitive, gas proportional 
chambers have been constructed which use fast delay line (2.5 ns/ 
cm) readouts to provide trajectory position and angle information 
for particles near the focal planes of the Energetic Pion Channel and 
Spectrometer (EPICS) and High Resolution Spectrometer (HRS). 
These chambers are two dimensional with anode wires in one 
direction and cathode wires in the other direction. When operated as 
ordinary delay line chambers, position resolution of 0.5 mm 
(FWHM) can be obtained in the cathode direction for short cathode 
wire lengths. If the drift information from the anodes is used, 
resolution of less than 0.35 mm (FWHM) can be obtained in this 
direction. The chambers can be operated at count rates of 5*10; 
pulses/sec with live time of greater than 90%. Efficiencies, measured 
at lower counting rates, are typically greater than 99%. 9 refs. 


—— Elimination of image blurring due to double scatter events 

in y imaging MWPC detectors. Ortendahl, D.; Tam, K.C.; Perez- 
Mendez, V.; Lim, C.B. (Univ of Calif, Lawrence Berkeley Lab). 
IEEE Trans. Nucl. Sci; NS25: No. 1, 148-151(Feb 1978). (CONF- 
771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

In multiwire proportional chambers used with honeycomb 
lead converters for detecting 511 keV y rays from positron annihila- 
tion, a source of image blurring is generated by multiple interaction 
events due to the escape photoelectric x-ray or from the Compton 
scattered photon. Using the delay line readout method the majority 
of these double events are eliminated by using the fact that the sum 
of the time intervals from the prompt anode signal to the signal 
arrival at each end of the delay line is a constant to within the timing 
accuracy for a single interaction. Double interaction events produce 
a time sum which is shorter. Good improvement in image quality is 
obtained. The observed number of multiple events is larger than 
calculations would predict. 


34709 Lead-glass wall addition to the SPEAR Mark 1 magnetic 
detector. Feller, J.M.; Barbaro-Galtieri, A.; Dorfan, J.M.; Ely, R.; 
Feldman, G.J.; Fong, A.; Gobbi, B.; Hanson, G.; Heile, F.B.; Jaros, 
J.A.; Kwan, B.P.; Lecomte, P.; Litke, A.M.; Luke, D.; Madaras, 
R.J.; Martin, J.B. (Univ of Calif, Lawrence Bereley Lab). IEEE 
Trans. Nucl. Sci.; NS25: No. 1, 304-308(Feb 1978). (CONF-771023— 
). 
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From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A “Lead-Glass Wall,” consisting of 318 lead-glass Cherenkov 
shower counters and three wire spark chambers, has been added to 
one octant of the SPEAR Mark I etic Detector. The wall 
covers a solid angle of approximately 6% of 47 steradians and has 
been used to identify and measure the energies of electrons and 
photons produced in electron-positron collisions. The design, cali- 
bration, gain-monitoring, and performance of the system are de- 
scribed. 3 refs. 


34710 Lead/liquid argon shower counter systems of the SPEAR 
Mark 2 detector. Abrams, G.S.; Broll, C.H.; Carithers, W.C.; 
DeVoe, R.G.; Pang, C.Y.; Shannon, S. R.; Vella, EN, Breidenbach, 
M.; Couchman, B.; Dorfan, J.; Hitlin, D.; Martin, iF; Weiss, J. 
(Univ of Calif, Lawrence Berkeley Lab). "IEEE Trans. Nucl. Sci; 
NS25: No. 1, 309- 311(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The electromagnetic shower detection system of the Mark IT 

he ome Detector consists of ten large lead/liquid argon modules. 

Eight of these, termed “barrel” modules, are placed outside the 
aluminum coil which defines the magnetic field volume of the 
device. The other two, the “end-cap” modules are placed at the ends 
of the solenoid. The design and construction of the lead assemblies, 
the tank structure and the cryogenic system are described, as well as 
the data acquisition electronics. Preliminary results on the perform- 
ance of the first barrel module is presented. 3 refs. 


34711 Tests of proportional wire shower counter and hadron 
calorimeter modules. Anderson, R.L.; Ash, W.W.; Gustavson, D.B.; 
Rich, K.; Ritson, D.M.; Johnson, J.R.; t, R.; Wiser, D.E. 
(Stanford Univ, Linear Accel Cent, Calif). JEEE Trans. Nucl. Sci.; 
NS25: No. 1, 340-343(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Results are presented of test beam measurements at SLAC 
with prototype modules for the MAC detector at PEP. The modules 
consist of planes of proportional wires interleaved with lead sheets 
(shower counter) or iron plates (hadron calorimeter). 


34712 High resolution 7° for nuclear structure 
studies. Bowman, J.D.; Cooper, M.D.; a R.H.; Hoffman, C.; 
Moinester, M.A.; Potter, J.; Alster, J.; Gilad, S.; Baer, H.W.; Beving- 
ton, P.R.; Cverna, F.; McNau: ton, M. (Univ ‘of Calif, Los Alamos 
Sci Lab, NM). IEEE Trans. Nucl. Sci.; NS25: No. 1, 344-346(Feb 
1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The capability of detecting neutral pions in the medium 
energy range with an energy resolution of 1.5 to 5 MeV (FWHM) 
and angular resolution of DELTAthet m= 1.5 to 4° —— 
numerous new possibilities for studies in nuclear and particle ph poe nn 
involving 7 production, decay, pion charge exc 
strangeness exchange reactions. A s meter of Lange is 
being constructed and tested at LAMPF for use in experiments. A 
photon energy resolution of 30% (FWHM) at 100 MeV, together 
with an opening angle resolution of 5 mr (FWHM), is adequate to 
give a 7 energy resolution of 1.5 MeV (FWHM) at T mo= 100 
MeV. 


34713 Swimming pool hadron calorimeter. Brown, B.C.; A 
J.A.; Brown, C.N.; Innes, W.R.; Ueno, K.; Yamanouchi, T.; 

S.W.; Hom, D.C.; Sena, J.C.; Snyder, H.D.; Yoh, J.K.; 

R.J.; Fisk, R.J.; Good, M.L.; Ito, A.S.; Jostlein, H. (Fermi Natl 
Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS25: No. 1, 347- 
351(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A new type of hadron calorimeter is described which meas- 
ures the energy of a hadron by detecting the Cherenkov light 
produced by the hadronic shower it initiates in a large tank of water. 
The device features large aperture with good uniformity, good 
energy containment, and modest resolution at modest cost. The 
response was studied as a function of particle type and momentum. 
Resolution of 40% (RMS) has been achieved at 20 GeV. 14 refs. 


34714 Liquid hydrogen Cerenkov counter. May, M.; Cester, R. 
(Brookhaven Natl Lab, Upton, NY). JEEE Trans. Noel Sci.; NS25: 
No. 1, 522-524(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A pair of threshold Cerenkov counters was constructed using 
1.5-cm thick liquid hydrogen radiators. Their function is to distin- 
guish pions from kaons with momenta around 800 MeV/c. The 
indices of refraction of solids and room temperature liquids are too 
high and those of gases too low to be of use at this momentum. Use 
of a differential counter was ruled out by the large angular range. 
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The counters were used in an experiment studying the production of 
hypernuclei. 6 refs. 


34715 Novel design for a hodoscope with 1 mm granularity. Elias, 
J.E.; Mikenberg, G.; Minto, T.; Weitsch, G.A. (Fermi Natl Accel 
Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS25: No. 1, 543-544(Feb 
1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A scintillation counter hodoscope with 1 mm granularity 
using fiber optic light guides was designed for use in a 200-GeV 
secondary hadron beam. Special care was taken to position the 
scintillators with high accuracy. The efficiency in a beam of 2.5*10. 
particles/sec is 98%. 


34716 Recording streamer chamber tracks with charge coupled 
devices. Villa, F.; Wang, L.C. (Stanford Univ, Linear Accel Cent, 
Calif). IEEE Trans. Nucl. Sci.; NS25: No. 1, 545-547(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Streamer chamber tracks have been recorded using charge 
coupled optical arrays. Some preliminary results regarding light 
sensitivity and spatial accuracy are given. 5 refs. 


34717 Optimum filters with time width constraints for liquid 
argon total-absorption detectors. Gatti, E.; Radeka, V. (Politec 
Milano, Ist de Fis, Italy). JEEE Trans. Nucl. Sci.; NS25: No. 1, 676- 
686(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

timum filter responses are found for triangular current 

input pulses occurring in liquid argon ionization chambers used as 
total absorption detectors. The filters considered are subject to the 
following constraints: finite width of the output pulse having a 
prescribed ratio to the width of the triangular input current pulse 
and zero area of a bipolar antisymmetrical pulse of a three lobe 
pulse, as required for high event rates. The feasibility of pulse 
shaping giving an output equal to, or shorter than, the input one is 
demonstrated. It is shown that the signal-to-noise ratio remains 
constant for the chamber interelectrode gap which gives an input 
pulse width (i.e., electron drift time) greater than one third of the 
required output pulse width (i.e., resolving time). 3 refs. 


34718 High rate amplifier-digitizer system for liquid argon calor- 
imeters. Droege, T.F.; Lobkowicz, F.; Fukushima, Y. (Fermi Natl 
Accel Lab, Batavia, Ill). JEEE Trans. Nucl. Sci.; NS25: No. 1, 687- 
691(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A low-cost charge amplifier for a liquid argon photon detec- 
tor and a new method for pulse height analysis are described. This 
scheme is suitable for high-energy photon detection with high count- 
ing rate. Samples of preamplifer output are taken just before and just 
after the arrival of the charge from the detector. The difference of 
these samples provides a stable pedestal and rejects low frequency 
noise. Short two-pulse resolving time (approximately equal to 200ns) 
is achieved. 6 refs. 


RADIOMETRIC INSTRUMENTS 


34719 Aerial radiometric data modeling program. Kosanke, K.L.; 
Koch, C.D. (Bendix Field Eng Corp, Grand Junction, Colo). JEEE 
Trans. Nucl. Sci.; NS25: No. 1, 767-776(Feb 1978). (CONF-771023— 
). 


From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A computer program has been written to simulate collecting 
of radiometric survey data using large volume Nal(T1) spectrometer 
systems. The model accounts for: radioelement concentrations; 
counting statistics; detector angular sensitivity; air, source and detec- 
tor scattering; as well as interference resulting from cosmic, aircraft 
and atmospheric Bi-214 backgrounds. This model has confirmed 
earlier calculations, suggesting that the area being sampled along the 
flight path is only about half as wide as that commonly believed. The 
model has also been used to test digital data filters, a task usually 
complicated by the lack of complete knowledge of ground concen- 
trations when actual survey data are used. 8 refs. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


34720 (AD-A—058698) Radiation effects of IR detectors. Final 
report, 30 June 1975—30 January 1978. Junga, F.A.; Anderson, 
W.W.; Emmons, R.B. (Lockheed Missiles and Space Co., Palo Alto, 
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CA (USA). Lockheed Palo Alto Research Lab.). Mar 1978. Con- 
tract F19628-75-C-0127. 120p. NTIS PC A06/MF AOl1. 

The effects of surface potential and surface states on the 
properties of, and radiation sensitivity of trapping mode mercury 
cadmium telluride detectors with energy gaps of 0.3 eV and 0.1 eV 
were investigated. These studies were made with photo MIS struc- 
tures. Low frequency C-V measurements were made and a program 
developed to extract the surface state density and surface potential 
from these data. The responsivity of these devices was dependent on 
surface potential. Gamma irradiation increased the number of surface 
states at the valence band edge but did not affect surface potential. 
The 0.3 eV detectors appeared to be more radiation sensitive than 
the 0.1 eV detectors. The results of this study are briefly discussed in 
light of current models for trapping behavior. (Author) 


34721 (PB—283364) Performance of x-ray measurement instru- 
ments when subjected to environmental level RF fields. Final limited 
study. Frazier, J.R.; Ohlhaber, T.R.; Rugerra, P.S. (Bureau of Radio- 
logical Health, Rockville, MD (USA)). Jun 1978. 9p. NTIS PC 
A02/MF AO1. 

Radiofrequency (RF) fields of various intensities are increas- 
ingly present in our environment. The sources of these RF signals 
are numerous. No previous work that evaluates ionizing radiation 
detection instrument performance in RF fields has been reported. 
The purpose of this limited study was to investigate the effects, if 
any, of RF fields on x-ray measurement devices. The results of this 
study show that when ionizing radiation measurements must be 
made in areas where RF fields can be expected to occur (i.e., 
hospitals, airports, and so forth), extreme care in the use of ionization 
chamber type instruments must be exercised. Presently, BRH is 
investigating methods of RF shielding modifications of existing x-ray 
detection/measurement equipment. 


34722 High-energy proton radiation damage of high-purity ger- 
manium detectors. Pehl, R.H.; Varnell, L.S.; Metzger, A.E. (Univ of 
Calif, Lawrence Berkeley Lab). JEEE Trans. Nucl. Sci.; NS25: No. 
1, 409-417(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Motivated by their applicability to gamma-ray spectroscopy 
experiments in space, quantitative studies of radiation damage effects 
in high-purity germanium detectors due to high-energy charged 
particles have been initiated with the irradiation by 6 GeV/c protons 
of two 1.0 cm thick planar detectors maintained at 88°K. The 
threshold for resolution degradation and the annealing characteris- 
tics differ markedly from those previously observed for detectors 
irradiated by fast neutrons. Under proton bombardment, degradation 
in the energy resolution was found to begin below 7*107 protons/ 
cm, and increased proportionately in both detectors until the experi- 
ment was terminated at a total flux of 5.7*10° protons/cm?, equiva- 
— to about a six-year exposure to cosmic-ray protons in space. 8 
refs. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 32028, 32119, 32122, 32169, 
33498, 33499, 34398, 34452, 34767, 35305 


34723 (AED-Conf—77-283-007) Long working distance ion gun 
using a field-ionization source. Schwarzer, R.; Gaukler, K.H. (Tue- 
bingen Univ. (Germany, F.R.). Inst. fuer Angewandte Physik). (Zen- 
tralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eggen- 
stein-Leopoldshafen (Germany, F.R.)). 1977. 7p. (CONF-7709140— 
). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From 18. conference on electron microscopy; Muenster, F.R. 
Germany (4 Sep 1977). 

An ion gun consisting of a field-ionization tip and a three- 
electrode emission lens is described. The source which is pumped 
through the electrode bores is operated with Ar, Ho, Oo, and air. 
This experimental setup features mechanical simplicity and rugged 
operation under fairly rough vacuum conditions at 10~* Pa. Typical 
probe data with air as ionization gas are 4 x 10°’ A for a probe 1.5 
pum in diameter at a working distance of 5 cm and a beam voltage of 
30 kV. Using a cooled tip and improved lens design, ion microprobes 
of less than 1 xm in diameter at 10-?° A seem feasible. 


34724 (BDX—613-2085(Rev.)) Automation of a thermal expan- 
sion instrument. Holland, L.L. (Bendix Corp., Kansas City, MO 
(USA)). Mar 1979. Contract EY-76-C-04-0613. 116p. Dep. NTIS, 
PC A06/MF AO1. 

Automation of a thermal expansion instrument using a mini- 
computer system and with analog-to-digital converter inputs and 
flip- ~ relay outputs is described. The necessary hardware link and 
the software were developed to allow equipment control, data 
acquisition, data reduction, and report generation by the minicom- 
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puter. The design of the automation allows non-programmers to run 
the experiment, reduce the data, and generate the report. 


34725 (COO—3522-24) Calorimetry. McDonald, J.C. (Memori- 
al Sloan-Kettering Cancer Center, New York (USA)). 1978. Con- 
tract EY-76-S-02-3522. 3lp. (CONF-780388—1). Dep. NTIS, PC 
A03/MF AOl. 

From Workshop on charged particle dosimetry; Los Alamos, 
NM, USA (15 Mar 1978). 

The techniques and equipment currently employed for calori- 
metric dosimetry have been briefly surveyed and the status of some 
recent measurements presented. The problems which remain to be 
investigated are: the thermal defect, the suitability of A-150 plastic as 
a material for heavy charged particle calorimetry and calorimeter 
designs that are appropriate for specific radiation situations, includ- 
ing cryogenic calorimeters. 


34726 (LA—7476) LASL lens design procedure: simple, fast, 
precise, versatile. Brixner, B. (Los Alamos Scientific Lab., 
(USA)). Nov 1978. Contract W-7405-ENG-36. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

The Los Alamos Scientific Laboratory general-purpose lens 
design procedure optimizes specific lens prescriptions to obtain the 
smallest possible image spots and therefore near-spherical wave 
fronts of light converging on all images in the field of view. Optical 
image errors are analyzed in much the same way that they are 
measured on the optical bench. This lens design method is made 
possible by using the full capabilities of large electronic computers. 
First, the performance of the whole lens is sampled with many 
precisely traced skew rays. Next, lens performance is analyzed with 
spot diagrams generated by the many rays. Third, lens performance 
is optimized with a least squares system aimed at reducing all image 
errors to zero. This statistical approach to lens design uses skew rays 
and precisely measured ray deviations from ideal image points to 
achieve greater accuracy than was possible with the classical proce- 
dure, which is based on approximate expressions derived from 
simplified ray traces developed for pencil-and-paper calculations. 


34727 (NUREG/CR—0529) Measurement of the electromagnet- 
ic environment at Primaerkreislauf. Roberts, M.J.; Horton, J.L.; 
Herskovitz, M.B. (Oak Ridge National Lab., TN (USA)). 27 Nov 
1978. Contract W-7405-ENG-26. 19p. (ORNL/NUREG/TM—286). 
Dep. NTIS, PC A02/MF AO1. 

Electric and magnetic field strengths were measured at sever- 
al locations inside and near the Primaerkreislauf (PKL) experimental 
facility in Erlangen, FRG, to determine their effects on the perform- 
ance of electrical probes to be installed there to measure two-phase 
flow. These measurements were made because the electrical power 
supply used at PKL uses phase-fired silicon controlled rectifiers 
(SCRs) to control power. In many other experimental facilities 
which have used phase-fired SCRs to control power, the electro- 
magnetic noise they generate has had a detrimental effect on electri- 
cal instruments. The electric and magnetic fields were measured 
with small probes under full power conditions inside the PKL 
simulated reactor core. The electromagnetic field was not as severe 
as had been expected, principally because the rate-of-change of the 
magnetic field was lower than usual for a phase-fired SCR power 
supply. It was lower because of the high inductance-to-resistance 
ratio in their power circuit. 


34728 (PNL—2850(Pt.1), pp 3.1-3.2) Photodetection of aerosol 
concentration. Decker, J.R.; Kuffel, E.G.; Cannon, W.C.; Craig, 
D.K. Feb 1979 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

We are attempting to improve aerosol exposure techniques by 
investigating: generation, characterization and monitoring of inhala- 
tion atmospheres, relation of aerosol properties to respiratory deposi- 
tion and clearance, and control of inhalation exposure dose. 


34729 (PNL—2850(Pt.1), pp 3.3-3.4) Respiratory exposure con- 
trol valve. Decker, J.R.; Stevens, H.E.; Cannon, W.C.; Craig, D.K. 
Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant secretary for Environment. Part 1. Biomedical 
sciences. 

We have designed a new, three-way valve that separates 
inhaled and exhaled air in systems for inhalation exposure. A single- 
channel model of the valve was constructed and tested: with 
control fluid pressure of 10 psi, the valve was cycled 36,000 times 
without diaphragm failure. No valve leakage was detected before or 
after the completion of the test. A 3-channel valve model was 
constructed this year and will undergo testing in FY 1979, followed 
by development and testing of the control system. 


34730 (PNL—2850(Pt.1), pp 3.5-3.7) Dilution probe for an aero- 
sol mass monitor. Cannon, W.C.; Moss, O.R. Feb 1979. 


INSTRUMENTATION 3591 


In Pacific Northwest Laboratory annual ou for 1978 to 
the DOE Assistant secretary for Environment. Part 1. Biomedical 
sciences. 

A special probe dilutes high-concentration aerosols to con- 
centrations within the range of the mass monitor, to which it is 
attached. Tests have established that probe sample losses are less 
than 2.5% and that sample rates of the system are constant. A 
preliminary calibration of the system with spent oil shale aerosols 
yielded a sensitivity of 1 mV ‘ 6 ng of sample collected, whereas 
the — calibration of the mass monitor is 1 mV per 1.4 ng of 
sample. 


34731 (PNL—2850(Pt.1), pp 4.00-4.12) Environmentally con- 
qrelied system for cupesnte @f ailes to tas Gs GHENEEN Gin. 
Decker, J.R.; Kuffel, E.G.; Mahlum, D.D.; Sikov, M.R. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A system for exposing large numbers of mice for prolonged 
periods to vertically oriented dc magnetic fields of up to 1.8 tesla (T) 
was developed and used for collaborative experiments at the Stan- 
ford Linear Accelerator Center. 


34732 Explosively triggered gas-dielectric crowbar switch. Hig- 
gins, P.B.; Mathews, F.H. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). Rev. Sci. Instrum.; 50: No. 4, 435-437(Apr 1979). 
A gas-insulated gap switch with an unusually high standoff- 
to-trigger voltage ratio is described. Designed to standoff 500 kV 
when pressurized with SFe at 1.5 MPa (212 psi), the switch was 
triggered with as little as 19.3 kV across the gap by ‘hho ty a 
charge from one electrode toward the opposite el 
air-insulated and SFe-insulated gaps pressurized to 83 kPa a2 2 pe 
and designed to standoff 50 and 150 kV, respectively, were 
with 15.4 kV across the gap by firing an ordinary RP-2 detonator 
from one electrode toward the other. 


34733 New difference reflectance methods for study of small 
interfacial effects. Huber, E.D.; Sari, S.O. (Optical Sciences Center, 
University of Arizona, Tucson, Arizona 85721). Rev. Sci. Instrum.; 
50: No. 4, 438-441(Apr 1979). 

Two sensitive differential optical techniques useful for study 
of small reflectance or absorptive differences between two interfaces 
are described. The first scheme employs a mechanically am pd 
light beam impinging on an —— of symmetrical dual 
allow detection of differential reflectances AR/R<10-*. The second 
is a polarization-modulated beam-split laser version of the same 
method yielding approximately the same sensitivity. Representative 
measurements of voltage-induced reflectance changes at liquid— 
solid interfaces using these methods are given. 

34734 Charged-particle analyzer. Ishikawa, I.; Itoh, M.; Usami, 
K. (to Hitachi, Ltd.). US Patent 4,135,088. 16 Jan 1979. Priority date 
28 Jun 1976, Japan. 6p. 

A charged-particle beam correction arrangement for a 
charged-particle analyzer is described having deflecting electrodes 
which focus charged particles emitted from a sample onto a center 
axis, an extension thereof, or onto an identical circumference with its 
center on the axis, a slit which is disposed at the focus point, and an 
energy analyzer whose object point lies at the focus point. The 
charged-particle beam correction arrangement is disposed axially 
symmetrically in the vicinity of the path of the charged 
between the sample and the slit to correct a deformation in the 
focusing of the charged-particle beam. 


WELL LOGGING INSTRUMENTATION 


34735 Method and apparatus for neutron induced gamma ray 
logging for lithology identificaion. Oliver, D.W.; Culver, R.B. (o 
Dresser Industries, Inc.). US Patent 4,135,087. 16 Jan 1979. Filed 
date 31 Aug 1977. 10p. 

A pulsed neutron generator in a well logging instrument is 
pulsed at a clock frequency of 20 KHz. Inelastic scatter gamma rays 
are detected during a first time interval coinciding with the neutron 
source being on and capture gamma rays are measured during a 
second interval subsequent to the end of each neutron burst. Only a 
single detected pulse, assuming detection occurs, is transmitted 
during each of the two detection intervals. Sync pulses are generated 
in the well logging instrument scaled down to a frequency of 200 Hz 
for transmission to the earth’s surface. At the earth's surface, the 
scaled-down sync pulses are applied to a phase-locked loop system 
for regenerating the sync pulses to the same frequency as that of the 
clock frequency used to pulse the neutron source and to open the 
detection gates in the borehole instrument. The regenerated 
pulses are used in the surface instrumentation to route the gales 
occurring in the inelastic interval into one section of a multichannel 


analyzer memory and the pulses occurring in the capture interval 
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into another section of the multichannel analyzer. The use of 
memory address decoders, subtractors and ratio circuits enables both 
a carbon/oxygen ratio and a silicon/calcium ratio to be struck, 
av independent of the chlorine content of the borehole and 
formation 


34736 Method and apparatus for acoustic logging of a borehole. 
Ingram, J.D. (to a ee ae Corp.). US Patent 
4,131,875. 26 Dec 1978. Filed date 12 Nov 1975. 32p. 

A method and apparatus are described for preferentially 
‘atten and for extracting late arrivals at low frequencies in an 
acoustic investigation of a borehole. The late arrival may be the 
Stoneley wave whose amplitude is derived by measuring the energy 
in a predetermined frequency band of a waveform produced with a 
low frequency transmitter-receiver system. The transmitter produces 
a highly damped acoustic pulse whose frequency spectrum is select- 
ed to preferentially excite a late arrival such as the Stoneley wave 
and/or tube wave with wavelen which are significantly greater 
than the diameter of the borehole while preserving measurable 
earlier arrivals at higher frequencies. A receiver system is used 
which provides a generally flat frequency response including low 
frequencies to produce waveforms of both the earlier arrivals at high 
frequencies and late arrivals at low frequencies with sufficient ex- 
tractable amplitudes throughout a wide range of borehole and for- 
mation conditions. A method and apparatus are described for meas- 
uring inelastic behavior of the formation as well as elastic parameters 
such as the shear modulus of the material comprising the circumfer- 
ence of the borehole wall by investigating frequency bands in the 
spectrum of a late arrival such as the Stoneley wave. A display and 
method for generatin ms the display are described for the investiga- 
tions of the late arriv 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 


34737 (AD-A—058376) Photogrammetry of the particle trajec- 
tories on DIPOLE WEST Shots 8, 9, 10, and 11. * Volume TIL, Sher 8. 
Final report, 1 October—31 December 1977. Dewey, J.M.; McMillin, 
D.J.; Trill, D. (General Electric Co., Albuquerque, NM (USA). 
TEMPO). Jan 1978. Contract DNA001-77-C-0305. 161p. 

This volume describes the photogrammetry and analysis of 
the particle trajectories in blast waves produced by the simultaneous 
detonation of two spherical 1080-lb (490-kg) *Pentolite charges 
(DIPOLE WEST Shot 8). One of the charges was positioned at a 
height of 25 feet above smooth ground, and the second charge 50 
feet above the first. Photogrammetrical measurements were made of 
the trajectories of air icle flow tracers (smoke cama which had 
been placed in a vertical grid at heights ranging from 3 to 58 feet 
above Phe ground and at radial distances pre from 25 to 140 feet 
from the vertical axis through the charges. ) Sa the measured 
particle trajectories, calculations were made, as described in AD- 
A058 377. From the shock front times-of-arrival, calculations were 
made of the shock velocities and, in turn, the peak particle velocities, 
air densities and hydrostatic overpressure immediately behind each 
shock. Calculations were also made of the variation with time of the 
particle velocity, density, hydrostatic overpressure, dynamic pres- 
sure, and total pressure at several fixed points. Results, presented 
both graphically and in tables, are compared to results previously 
calculated for the same experiment using shock front photogram- 
metry. 


34738 (AD-A—058377) Photogrammetry of the particle trajec- 
tories on DIPOLE WEST Shots 8, 9, 10, and 11. Volume IV. Shot 11. 
Final report, 1 January—31 February 1978. Dewey, J.M.; McMillin, 
D.J.; Trill, D. (General Electric Co., Albuquerque, NM (USA). 
TEMPO). Mar 1978. Contract DNA00i-77-C-0305. 139p. 

This volume describes the photogrammetry and analysis of 
the particle trajectories in blast waves produced by the simultaneous 
detonation of two spherical 1080-lb (490-kg) Pentolite charges 
(DIPOLE WEST Shot 11). One of the charges was positioned at a 
height of 25 feet above smooth ground, and the second charge 50 
feet above the first. Photogrammetrical measurements were made of 
the trajectories of air particle flow tracers (smoke | aay which had 
been placed in a vertical grid at heights ranging from 3 to 58 feet 
above the ground and at radial distances ranging from 25 to 140 feet 
from the vertical axis through the charges. From the measured 
particle trajectories, calculations were made of the particle veloci- 
ties, densities, hydrostatic overpressures, dynamic pressures, and 
total pressures throughout the blast wave, at times ranging from 3 
ms to 110 ms after detonation of the charges. The shock front times- 
of-arrival were also determined for the primary shock from each of 
two charges, for the Mach stems produced above and below the 
interaction plane midway between the two charges, and for the 
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Mach stem produced at the ground surface. From the shock front 
times-of-arrival, calculations were made of the shock velocities and, 
in turn, the particle velocities, air densities and hydrostatic 
overpressure immediately behind each shock. 


34739 (MLM—2589) Electrical resistivity of TiH/sub x/ and 
TiH/sub x//KC10,. White, K.; Reed, J.W.; Love, C.M.; Glaub, J.E.; 
Holy, J.A. (Mound Facilit Miamisburg, OH (USA)). 16 Mar 1979. 
Contract EY- 76-C-04-0053. 27p. Dep. NTIS, PC A03/MF AO1. 

Various factors affecting the electrical resistivity of the pyro- 
technic pressed powder TiH/sub x//KC10,, which is sensitive to 
hot wire ignition yet quite spark insensitive, were evaluated. The 
electrical resistivity of the TiH/sub x/ and TiH/sub x//KC10, were 
correlated with their pressing pressure, stoichiometry, powder sur- 
face area, and temperature (from below liquid nitrogen temperature 
to 500 K). Data show resistivity increasing with x and surface area, 
and decreasing non-linearly with pressing pressure. It was concluded 
that temperature coefficient of resistivity depends upon powder 
surface features. In addition, it was found that electrostatic discharge 
lowers TiH/sub x/ and TiH/sub x//KC1Q, pellet resistivity and that 
the effect is larger for pellets with higher initial resistivity. 


34740 (MLM—2592) Ultraviolet radiation damage processes of 
HMxX and RDX powder studied by electron paramagnetic resonance. 
Wang, P.S. (Mound Facility, Miamisburg, OH (USA)). 9 Mar 1979. 
Contract EY-76-C-04-0053. 9p. Dep. S, PC A02/MF AO1. 

Because in-house explosive products are exposed to uv-radi- 
ation and solvents during processing and production stages, two 
different radiation mechanisms were established for RDX and HMX 
powders, alone or dissolved in deuterated acetone, to ensure reliable 
performance during stockpile aging. 


34741 (SAND—78-1602) Optimum flyer material for initiating 
detonation of high explosives. McGlaun, J.M. (Sandia Labs., Albu- 

uerque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 33p. 
he. NTIS, PC A03/MF AO1. 

The existence is proved of an optimum flyer material for 
initiation of detonation of a high explosive whose initiation criterion 
has a particular form. Algebraic equations are derived which implic- 
itly define shock pressure vs. particle velocity relationship of the 
optimum material. The form of the initiation criterion studied is 
shown to be equivalent to several other forms of initiation criteria. 
Examples show the system may be sensitive to the form of the 
initiation criterion and the performance of the system may be im- 
a by choosing a flyer material which approximates the opti- 


(UCID—18082) RX-09 mechanical properties evaluation. 
Moen, W.G. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 7 Jun 1968. Contract W-7405-ENG-48. 34p. Dep. NTIS, 
PC A03/MF AO1. 

Portions of document are illegible. 

The mechanical properties evaluation which contributed to 
the selection of the optimum combination of plastic, plasticizer, and 
HMX for LX-09-0 are described. The program was designed to 
determine which of several candidate formulations possesses the best 
mechanical properties for weapon design consistent with energy and 
safety requirements. Eleven candidate materials were included in the 
mechanical properties evaluation. These consisted of eight materials 
utilizing an energetic plasticizer, FEFO, and three materials plasti- 
cized with a nitro-plasticizer, NP. The plastic in all cases was 
DNPA. When the materials were ranked according to their me- 
chanical properties it was found that the five highest ranking materi- 
als are unacceptable because of high sensitivity or poor ignition 
behavior. Therefore, the composition of the sixth ranked material, 
RX-09-CB, was chosen for LX-09-0. 


34743 age hea | Lys initiation of explosive pellets at 
low temperature. S. (California Univ., Livermore (USA). 
Lawrence Livermore Lub). > Feb 1979. Contract W-7405-ENG-48. 
12p. (CONF-790207—4). Dep. NTIS, PC A02/MF AO1. 

From 10. symposium on explosives and pyrotechnics; San 
Francisco, CA, USA (14 Feb 1979). 

Electrically-driven flyer plates have been used to initiate the 
high explosives PETN, PBX-9407 and HNS-1 at 194°K and 77°K. 
Electrically-exploded aluminum foils accelerated 51- -m thick plastic 
flyer plates to impact the explosive pellets. The flyer-plate compo- 
nents and the explosive pellets were cooled to the desired tempera- 
ture by immersing them in dry ice (194°K) or liquid nitrogen (77°K). 
Two firing systems were used. In one system a 0.6uF capacitor 
supplies energy to a 0.635 x 0.011mm bridgefoil. In the other system 
a 6.0uF capacitor —— energy to a 1 x 1 x 0.011mm bridgefoil. 
The change in threshold current for initiation due to temperature 
effects is discussed. 


34744 Influence of external-detonation-generated plasmas on the 
performance of semi-confined explosive charges. Udy, L.L. (Ireco 
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Chemicals Ltd., Salt Lake City, Utah). CIM Bull.; 72: No. 802, 126- 
133(Feb 1979). 

External-detonation-generated plasmas, highly ionized zones 
of reacting material ejected from the surface of detonating explosive 
charges, are shown to be the cause of channel desensitization, i.e., 
the self-quenching of a detonating explosive column loaded in a 
borehole with an air annulus between the explosive and the borehole 
wall. The effects of this phenomenon on several explosive composi- 
tions and types are demonstrated and discussed. The explosives 
tested include alum itized and explosive-sensitized slurries, 
ANFO, —_ explosives and dynamites. Various techniques are 
described that can be used to reduce or eliminate the plasma effect. 








NUCLEAR 
REFER ALSO TO CITATION(S) 32647, 34298, 34769, 34811, 35006 


34745 (AD-A—058361) Modeling the dynamic response of slabs 
to overpressure. Final report. Evensen, D.A.; Bronowicki, A.J. (Wig- 
gins (J.H.) Co., Redondo Beach, CA (USA)). 30 Dec 1977. Contract 
DNA001-77-C-0178. 135p. NTIS PC A07/MF AO1. 

A study was performed to determine if single degree-of- 
freedom non-linear models can adequately represent the dynamic 
response of reinforced concrete slabs to time-dependent pressure 
loadings. Test data were used from static and dynamic experiments 
conducted by Waterways Experiment Station (WES) and the Naval 
Civil Engineering Laboratory (NCEL). The primary conclusion that 
1 d-o-f models can be fitted to the data by using model parameters 
that are physically realistic. Another major conclusion is that non- 
linear structures (such as R/C slabs) should be tested at a variety of 
levels of excitation. 


34746 (AD-A—058365) Low-cycle fatigue tests of hollow con- 
crete spheres with implications for the survivability of deep-under- 
ground rock openings. Final report, 27 April 1977—31 January 1978. 
Balachandra, M.B.; Bagge, C.F.; Haynes, H.H. (Agbabian Asso- 
ciates, El Segundo, ‘CA (USA). 30 Apr 1978. Contract DNA001-77- 
C-0245. 140p. NTIS PC A07/MF AOl1. 

There has been conflicting evidence about the significance of 
low-cycle fatigue damage inflicted on deep-underground rock open- 
ings subjected to ground shock from sequential, multiple bursts of 
nuclear weapons. Few tests have been made. This investigation 
comprises tests and data analyses to further examine the question. 
Nine hollow concrete spheres, reinforced with steel-wire fibers, 
were instrumented and tested under cyclic, hydrostatic loads in a 
pressure vessel. Strain gages were mounted on the inner surface and 
inside the wall to detect the onset of in-plane cracking and to 
monitor the progressive degradation of the test specimens. Cylinders 
cast at the same time as the spheres were tested to define the material 
properties. Fatigue curves were prepared from the cyclic test data 
and a power law equation was fitted. From the strain-gage data, 
pressure/strain plots and cyclic histories were constructed. The 
growth of strain with cycles was analyzed. A methodology was then 
developed for designing a failure mode to meet a survivability goal 
or to assess the survivability of a design. The failure mode resistance 
was assumed to undergo degradation under repeated loads according 
to the fatigue equation, The methodology differs from standard 
methods of designing under random fatigue in that (1) it is structured 
for 1 to 100 load applications and (2 it reduces to the correct 
solution for the 1-load case. Sample problems illustrate the proce- 
dure. It was concluded that low-cycle fatigue needs to be considered 
in - survivability analysis of rock openings subjected to multiple 
attack. 


34747 (AD-A—058367) DNA EMP awareness course notes. 
Third edition. Topical report. Mindel, I.N. (IIT Research Inst., Chica- 
go, IL (USA)). Oct 1977. Contract DNA001-75-C-0074. 267p. NTIS 
PC Al2/MF AOl. 

These notes are primarily intended as a guide for the individu- 
al attending the DNA EMP Awareness Course. The text serves as 
an engineering introduction to the EMP systems design problem and 
provides a survey of techniques suitable for solving this hardening 
problem. The text discusses all aspects of EMP, from the environ- 
ment through system design and testing. 


34748 (AD-A—058405) Integrated nuclear communications as- 
sessment data base evaluation. Topical report. Blank, H.A.; Wood, 
P.C.; Campbell, J.A.; Fox, P.W. (Computer Sciences Corp., Falls 
Church, VA (USA)). 6 Jan 1978. Contract DNA001-77-C-0115. 
144p. NTIS PC A07/MF AO1. 

A data base design for the INCA project is developed. The 
project requirements are used to develop a specification for an 
integrated data base system. 


34749 (AD-A—058437) Simulation of plane underwater shock 
waves using an array of point volume sources. Final report, 26 March 
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1973—30 January 1978. Romander, C.M.; Abrahamson, G.R. (SRI 
International, Menlo Park, CA (USA)). 1 Feb 1978. Contract 
DNA001-73-C-0208. 78p. NTIS PC A0S/MF AO1. 

Experiments were conducted to test the concept of using 
point volume sources in a plane array to produce a plane shock wave 
in water that would simulate the shock wave from a nuclear explo- 
sion. The point volume sources were designed to produce gas 
volume at a constant rate, thereby producing a uniform shock wave. 
The volume sources consisted of a high pressure reservoir of explo- 
sive product gases and an orifice area that increases with time as the 
pressure in the reservoir decreases to maintain a constant rate of 
volume generation at each source. The tests consisted of two 20 x 20 
ft array tests consisting of 100 point sources, and seven auxiliary 
tests. The tests showed that the point-source-to-plane wave concept 
is valid; however, the waves from the point sources did not super- 
pose linearly due to interaction of the bubbles. Of the problems 
encountered during the tests, all have a direct ane ome onthe 
possibly the drag from the residue of the pny Ss 
motion of the piston that controls the orifice area. S 
mentation of the suggested design modifications ill ales make pape al array 
pipes and valves more watertight and thereby reduce the effect of 
the residue from the explosion products. 


34750 (AD-A—058653) Target vulnerability and hardness uncer- 
tainty analysis. Final report, 30 March 1976—31 January 1977. 
Farrell, J.J.; Lipner, N.; Chiu, J.S.; Soux, A.L. (TRW Defense and 
Space Systems Group, "Redondo Beach, CA (USA)). 31 Jan 1977. 
Contract DNA001-76-C-0229. 89p. NTIS PC A05/MF A0O1. 

Large uncertainties on target vulnerability and hardness have 
influenced U.S. strategic targeting and R+D planning. The objec- 
tive of this study was to develop quantitative methods for analyzing 
uncertainty in target vulnerability and hardness predictions. Methods 
for target hardness predictions and the analysis of the associated 
uncertainty given good intelligence, were evaluated for application 
to two targets, namely, 1) above-ground industrial building, and 2) 
shallow-buried command and control bunker. The procedure for 
evaluating target hardness uncertainty was started with the formula- 
tion of mathematical models of the weapon effects and the target 
response and failure. Structural responses models for both targets 
were developed based on classical structural dynamics consider- 
ations. However, for the buried bunker, the structural model is more 
uncertain because of the inadequate data base. Uncertainties on 
model parameters were characterized and propagated through the 
analysis using a Taylor-series expansion method, to evaluate the best 
estimate hardness and the hardness uncertainty as a function of 
weapon yield. The results were evaluated and compared with the 
Physical Vulnerability System. 


34751 (AD-A—058669) Effect of backfill property and airblast 
variations on the external loads delivered to buried box structures. 
Final report, October 1975—December 1976. Windham, J.E.; Curtis, 
J.O. (Army Engineer Waterways Experiment Station, Vicksburg, 
MS (USA)). Jun 1978. 210p. NTIS PC A10/MF AO1. 

The results of analytical studies are presented in which (1) the 
SAP IV elastic finite-element (FE) code was used to perform modal 
analyses for a rectangular structure in vacuo and embedded in 
different backfill materials; and (2) a series of dynamic and static 
two-dimensional (2D), plane-strain, FE, structure-medium interac- 
tion (SMI) code calculations were performed the HONDO 
code. The HONDO code SMI calculations were le to investigate 
the effect of variations in (1) surface airblast loadings; and (2) 
constitutive properties of the backfill region around a hypothetical, 
shallow-buried structure on the transient loading environments expe- 
rienced by the structure. The model analyses aval that the natural 
frequencies increased as the quality of the material surrounding the 
structure increases. They also indicated that the planned SMI calcu- 
lations would have sufficient frequency response. There was a 
noticeable reduction in the frequencies at which the structures 
responded in the HONDO code calculations due to a decrease in 
stiffness of the soil backfill. A linear elastic single-degree-of-freedom 
system model based on the predominant natural mode of the embed- 
ded structure simulated the response of the structure to the three 
different airblast loadings only when a 20 to 40 percent of critical 
damping was applied. The damping is believed to be necessary to 
account for energy removed from the elastic structure because of 
radiation into the surrounding media and the hysteretic nature of this 
media. 


CIVIL USES 


34752 (UCRL—52635) Estimates of the nuclear design require- 
ment for the Pechora-Kama Canal project. Nordyke, M.D. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Jan 1979. 
Contract W-7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AOl. 

The Soviet Union is considering the use of nuclear emplosives 
to excavate a portion of the Pechora-Kama Canal to divert water 
from northward-flowing rivers into the Caspian Sea. The Soviets 
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have provided a ne description of the Canal project, but de- 
tailed analyses of the nuclear design, including yields and number of 
nuclear charges, have never been published. Estimates for the nucle- 
ar design based on three different approaches are presented. Because 
of the meager amount of data provided by Soviet scientists, a variety 
of assumptions, based on U.S. experience, re ing media proper- 
ties and design parameters have been made. The resulting estimates 
are strongly dependent upon these assumptions. Reasonable sets of 
assumptions can be found which lead to results in agreement with 
the published Soviet estimates for the total yield and total number of 
explosives. The results also indicate that the nuclear canal can be 
constructed, under most assumptions, to meet all identified Soviet 
criteria using only nuclear explosives with yields less than or equal 
to 150 kt. 


34753 Scaling of cratering experiments: an analytical and heuris- 
tic approach to the phenomenology. Killian, B.G.; Germain, L.S. (Los 
Alamos Scientific Lab., NM). pp 1165-1190 of Impact and explosion 
cratering. Roddy, D.J.; Pepin, R.O.; Merrill, R.B. (eds.). New York, 
NY; Pergamon Press (1977). 
phenomenology of cratering can be thought of as consist- 
ing of two phases. The first phase, where the effects of gravity are 
negligible, consists of the — source dynamically imparting its 
— » the surroundings, rock and air. As illustrated in this paper, 
the phase can be scaled if: radiation effects are negligible, 
experiments are conducted in the same rock material, time and 
distance use the same scaling factor, and distances scale as the cube 
root of the energy. The second phase of cratering consists of the 
rock, with its already developed velocity field, being thrown out. It 
is governed by the ballistics equation, and gravity is of primary 
importance. This second phase of cratering is examined heuristically 
by examples of the istics equation which illustrate the basic 
henomena in crater formation. When gravity becomes significant, 
in addition to the conditions for scaling im in the first phase, 
distances must scale inversely as the ratio of gravities. A qualitative 
relationship for crater radius is derived and compared with calcula- 
tions and experimental data over a wide range of energy sources and 
gravities. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


REFER ALSO TO CITATION(S) 35480 


BASIC STUDIES 


34754 Effects of human activities on global climate. Part I. 
re. W.W. (National Center for Atmospheric Research, Boul- 
der, )). WMO (World Meteorol. Organ.) Bull; 26: No. 4, 229- 
240(Oct 1977). 

Various influences of mankind on the climate and the time 
scale for the corresponding changes to take place are discussed. A 
number of anthropogenic causes of climate aus are described in 
terms of their effects on mean surface temperature, and in some cases 
their effects on precipitation as well. It can be seen that, even given 
the uncertainties about our understanding of the behaviour of the 
climate system and the factors that determine climate, the effect of 
the atmospheric carbon dioxide increase emerges as by far the 
dominant one. Furthermore, many of the other factors (notably 
direct generation of heat and possible additions of chlorofluorometh- 
anes and nitrous oxide) also contribute to a temperature change in 
the same direction—a warming. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 32408, 32494, 33801, 33803, 
33814, 34229, 34230, 34728, 34796, 34799, 34804, 34805, 34818, 
34830, 34833, 34898, 34970, 34971, 34972, 34986, 34988 


(AD-A—058396) An analysis of the relationship between 
sulfur dioxide and wind speed. Master's thesis. Coleman, M.G. (Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA)). Mar 1978. 
85p. NTIS PC A05S/MF AO1. 

A study of turbulent diffusion in the surface bounday layer is 
conducted to determine the effects of the wind speed on the distribu- 
tion of sulfur dioxide (SO2) with time. With the use of autocorrelo- 
grams and the spectra of wind speed and SOx, similarities between 
these scalar quantities under varying stability conditions are investi- 
gr Pollution monitoring sites in the Salt Lake Valley vicinity and 

t. Louis are used. Under stable conditions, the auto-correlograms 


ERA VOL. 4, NO. 12 


and the spectra of wind s; and SO, are similar in many respects. 
The auto-correlograms show very similar coefficients up to a time 
lag of 13 hours, and the spectra shows similar peaks near periods of 
24, 12 and 8 hours. The wind speed peaks are more prominent, 
which suggests the spectrum of SO: is affected by the spectrum of 
the wind speed for periods equal to or less than 24 hours. Forecast- 
ing the SO: spectrum from the wind speed spectrum is possible for 
the periods near 24 and 12 hours. The similarity between the wind 
8} and SO, auto-correlograms and spectra decreases as stability 

lecreases. In the stable periods, the effect of the large scale motions 
is suppressed, and more energy is found in the higher frequencies 
than in neutral or unstable periods. 


34756 (AD-A—058606) Measurement and identification of aero- 
sols collected near Barrow, Kumai, M. (Cold Regions Re- 
search and Engineering Lab., Hanover, NH (USA)). Jul 1978. 13p. 
NTIS PC A02/MF AOl. 
Measurements of the concentrations of Aitken nuclei in mari- 
time air were made near Barrow, Alaska, in June 1975 with a 
modified Nolan-Pollack small-particle detector. The concentrations 
varied from 50 to 300 — /cc depending upon meteorological 
conditions. The mean Aitken nuclei count was 100 particles /cc for 
diameters greater than .002 micrometers. Transmission electron mi- 
crographs of aerosols in maritime air near Barrow were taken. The 
size range was measured to be 0.01 to 2.5 micrometers in diameter 
with the most oe observed diameter being 0.04 micrometers. 
The volume of the maritime air and the collection efficiency of 
aerosol particles on filmed grids for electron microscopy were 
measured. The aerosol concentrations were found to be 76 to 101 
particles /cc; the mean concentration was calculated to be 87 parti- 
cles /cc. The aerosol particles in the maritime air were identified by 
electron microscopy and selected area electron diffraction analysis. 
About 20% of the aerosol particles were identified, and 80% of the 
particles were too small for electron diffraction analysis. Sea salt 
particles constituted 2% of the total, and clay minerals 3%; these 
aoa were considered to be of natural origin. Solid combustion 
y-products such as coagulated carbon particles and flyash particles 
constituted 16%. Despite the comparative remoteness of the sam- 
pling site, the measurements indicate that many anthropogenic aero- 
sols were found using an electron microscope. 


34757 (CONF-780376—1) National Biological Monitoring In- 
ventory. Burgess, R.L. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AOI1. 
From National biological monitoring conference; Raleigh, 
NC, USA (22 Mar 1978). 
The National ve Monitoring Inventory, initiated in 
1975, currently consists of four computerized data bases and volumi- 
nous manual files. MAIN BIOMON contains detailed information on 
1,021 projects, while MINI BIOMON provides skeletal data for 
over 3,000 projects in the 50 states, Puerto Rico, the Virgin Islands, 
oo a few in and Mexico. BIBLIO BIOMON and DIREC- 
IRY BIOMON complete the computerized data bases. The struc- 
ture of the system provides for on-line search capabilities to generate 
details of agency sponsorship, indications of funding levels, taxo- 
nomic and geographic coverage, length of program life, managerial 
focus or emphasis, and condition of the data. Examples of each of 
these are discussed and illustrated, and potential use of the Inventory 
in a variety of situations is emphasized. 


34758 (CONF-790142—1) Analysis of plume rise from jet air- 
craft. Yamartino, R.; Lee, J.; Bremer, S.; Smith, D.; Calman, J. 
(Argonne National Lab., IL (USA); Environmental Research and 
Technology, Lexington, MA (USA)). 1979. Contract W-31-109- 
ENG-38. 7p. Dep. S, PC A02/MF AO1. 

From 4. symposium of turbulence, diffusion and air pollution; 
Boston, MA, USA (15 Jan 1979). 

Preliminary results of an investigation of the behavior of 
buoyant jet engine exhaust plumes in a crosswind are discussed and 
attempts are made to identify the degree to which the plume rise can 
be described by relationships develo for other types of sources. 
At least four factors affect the rate of dilution of jet exhaust before it 
reaches receptors adjacent to taxiways or runways: (1) turbulent 
mixing of the jet exhaust at the engine exit; (2) buoyant plume rise; 
(3) advective dilution; and (4) dispersion by ambient turbulence. 
Observational studies of plumes generally allow only one or two 

ate processes to be measured, although the bending of an 
exhaust plume from its original release axis until it is aligned with the 
prevailing wind direction is also observable. This change in orienta- 
tion may also be viewed as the transition from plume dilution 
dominated by the first mechanism to dilution controlled by the latter 
three. For this reason, the maximum length of the highly turbulent 
jet trail as a function of wind speed is of interest. Theoretical 
descriptions of plume bending and plume rise are discussed. Esti- 
mates of the maximum distances of dominance of jet exhaust me- 
chanical turbulence are made for taxiing aircraft. The precision of 
measurement of the initiation time of cok aircraft passage event was 
not adequate for analysis of differences between expected arrival 
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times for CO at the first tower under alternate plume bending 
hypotheses. Thus, although these alternative descriptions of aircraft 
plume bending are given, the present comparisons with experimental 
evidence are restricted to the phenomenon of plume rise. (ERB) 


34759 (CONF-790142—2) Formulation and application of a 
source finding algorithm. Yamartino, R.J.; Lamich, D.J. (Argonne 
National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 6p. 
Dep. NTIS, PC A02/MF A011. 

From 4. symposium of turbulence, diffusion and air pollution; 
Boston, MA, USA (15 Jan 1979). 

A formalism has been developed for utilizing data obtained 
from an air quality monitoring network to determine the locations 
and strengths of those sources contributing most significantly to the 
observed concentrations. The algorithm for determining source loca- 
tion and strength is given and discussed. Application of this algo- 
rithm to a large data base has indicated its ability to identify actual 
source locations and strenghts. Approximate solutions, while more 
economical, seem only capable of locating the largest of the sources 
and thus, seem inadequate except in unusually simple situations 
where each receptor concentration measurement is clearly dominat- 
ed by the presence of a single source. 


34760 (COO—3425-17) Balance of the tropospheric ozone and its 
relation to stratospheric intrusions indicated by cosmogenic radionu- 
clides. Technical progress report, 1 November 1977—30 June 1978. 
Reiter, R.; Kanter, H.J.; Sladkovic, R.; Jaeger, H.; Mueller, H. 
(Fraunhofer-Gesellschaft zur Foerderung der Angewandten Fors- 
chung e.V., Garmisch-Partenkirchen (Germany, F.R.). Inst. fuer 
Atmosphaerische Umweltforschung). 1978. Contract EY-76-C-02- 
3425. 23p. Dep. NTIS, PC A02/MF AOl. 

The study of the balance of the tropospheric ozone as a 
function of atmospheric pollutants and tropospheric transport has 
been started. Continuous recordings are available of ozone concen- 
tration at three levels (3000 m, 1800 m, and 700 m a.s.l.) and of the 
concentration of the cosmogenic radionuclides 7Be, **P, **P, and 
the CO2-concentration. Ozone concentrations >70 ppB have been 
observed after stratospheric intrusions as well as in consequence of 
photochemical reactions in the boundary layer. An observation 
sequence, covering now a period of 20 months, is presented of the 
stratospheric aerosol layer by means of lidar monitoring. Possible 
errors in the measuring technique are discussed. A filter photospec- 
trometer for the measurement of the atmospheric total ozone is 
described, its suitability is checked by a direct intercomparison with 
a Dobson spectrometer. 


34761 (IVL-B—429) Design of a plant-exposure cuvette system 
effects of air pollutants. Skaerby, L. (Swedish Water and Air Pollu- 
tion Research Lab., Stockholm). Jul 1978. 15p. Dep. NTIS (US Sales 
- Only), PC A02/MF AO1. 

This cuvette system has been built in the laboratory to make it 
possible to more carefully study uptake and different effects of air 
pollutants on vegetation. The construction details of the plant- 
exposure cuvette system have been described. The cuvettes utilize a 
dynamic, positive pressure, single-pass flow system which provides 
uniformity of flow, toxicant mixing and cuvette distribution. Envi- 
ronmental control of exposure inserts or outlets from the cuvettes 
can be maintained. A brief background is also given together with a 
proposal of different measurements and studies to be done with this 
cuvette system. 


34762 (IVL-B—441) Long distance transport of carbonaceous 

matter. Brosset, C. (Swedish Water and Air Pollution Research Lab., 

y+ May 1978. 20p. Dep. NTIS (US Sales Only), PC A02/ 
AOl. 

In Sweden carbonaceous particles have been measured during 
many years. Sampling has been carried out in urban as well as in 
rural sites. Measurement results from rural sites have been compared 
with wind-trajectories. Noticeable flows of carbonaceous particles 
from Central Europe towards Scandinavia have been observed. The 
size of long-distance transported carbonaceous particles are in gener- 
al less than 24m (aerodynamic diameter). They are probably genert- 
ed mainly through coal combustion and contain, as a rule, more or 
less acid ammonium sulfate. They have catalytic ability to oxidize 
SO2. In this respect they differ from particles emitted in Sweden 
which mainly derive from oil combustion. Thus in the air above a 
Swedish urban site the oxidation of SO: is faster in the presence of 
larger concentrations of long-distance transported carbonaceous par- 
ticles than otherwise. The same type of catalytic effect has been 
found even in precipitation. It is not clear if the catalytic effect of the 
particles should be ascribed to their concentration of graphite or of 
certain metals. 


34763 (PB—283160) Air quality data - 1977 third quarter statis- 
tics. Quarterly report Jul—Sep 1977. (Environmental Protection 
Agency, Research Triangle Park, NC (USA). Monitoring and Data 
Analysis Div.). May 1978. 127p. NTIS PC A07/MF AOl1. 
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This report is a statistical summary report on ambient air 
quality submitted to EPA from air monitoring operations of State, 
local and Federal networks in accordance with requirements of the 
Clean Air Act and EPA Regulations for State Implementation Plans 
(SIPs). These data represent all ambient air quality data sampled for 
pollutants that currently have National Ambient Air Quality Stand- 
ards. 


34764 (PB—285171) Use of the flame photometric detector 
method for measurement of sulfur dioxide in ambient air. A technical 
assistance document. Final report, September 1976—May 1978. 
Eaton, W.C. (Research Triangle Inst., Durham, NC (USA)). May 
1978. Contract EPA-68-02-2433. 159p. NTIS PC A0o8, AOl. 

This technical assistance document is intended to serve as a 
source-book of information and outlines of good practice for oper- 
ation and calibration of ambient air SO. detection analyzers based on 
the measurement principle of Flame Photometric Detection (FPD). 
This is accomplished through the identification and control of criti- 
cal parameters affecting the operation and calibration of FPD ana- 
lyzers. The document may be used with analyzers which measure 
total sulfur, as well as with new SO. specific models which have 
been designated as equivalent methods by EPA. This document is to 
be used in conjunction with the instrument manufacturer's instruc- 
tion manual. The document consists of six sections: (1) Introduction 
to FPD principle, (2) Installation and startup of the analyzer, (3) 
Calibration sources and their air supplies, (4) Procedures for multi- 
point dynamic calibration, (5) Procedural aids, and (6) References 
and Index. 


34765 (PB—285627) A review of regional-scale air quality 
models for long distance dispersion in the four corners 
region. Contract report. Nuber, J.A.; Bass, A.; Mills, M.T.; Morris, 
C.S. (Environmental Research and Technology , Inc., Concord, MA 
(USA)). Apr 1978. Contract NOAA-03-6-0253: 35254. '85p. NTIS PC 
A05/MF AOl1. 

This document presents a review (ca. April 1977) of available 
air quality simulation models that are appropriate to long-range 
transport (e.g., 100-1000 km) of atmospheric pollutants. This review 
has been prepared as part of an effort to select, modify and apply 
long-range atmospheric transport and diffusion models suitable to 
the simulation of air quality impact associated with emissions from 
new energy resource development (power generation, coal 
tion, oil shale processing) in the Four Corners Area of the Western 
United States. In this effort, primary emphasis has been placed upon 
the review of models that are already operational, and that are, in 
principle, currently available for use and adaptation outside the 
originating organization. A number of additional constraints were 
used to select models for review. These included the relative ease 
and costs of modification for use in the Four Corners Area, the 
computer implementation restrictions, the computational, and data 
and technical resources required for program utilization, the flexibil- 
ity for multiple-scenario exercise to address both short-term and 
long-term ambient air quality issues. To facilitate the description and 
intercomparison of the various models, a ‘model characteristics’ 
outline form of presentation has been used. 


34766 (PB—285981) A — of horizontal visibility, 

vertical optical properties and solar Insolation at Stanton, 
Dakota. Final report. Hulstrom, R.L. (Martin Marietta ee 
Corp., Denver, CO (USA)). Nov 1977. Contract EPA-68-01-3567 
175p. NTIS PC A08/MF AO1. 

Recently, a growing awareness of the possibility of man-made 
air pollution degrading horizontal visibility led the Congress of the 
United States to amend the Clean Air Act. Part of these new 
amendments, Sec. 169A.(a)(3)(A), calls for a study and report to 
Congress to include recommended methods for identifying, charac- 
terizing, determining, quantifying and measuring visibility impair- 
ment in Federal pristine areas, such as national parks. The purpose of 
the study reported herein was to establish methods of measuring 
horizontal visibility, plus methods for measuring the vertical atmos- 
pheric optical air quality, and for quantifying the solar insolation 
environment. The p of this study also included the actual 
establishing of the baseline horizontal visibility, vertical optical air 
quality, and solar insolation at Stanton, North Dakota. This site was 
chosen because it is located in an area where extensive development 
of coal reserves is likely to take place in the near future. Therefore, 
establishing the current baseline conditions is n in order to 
determine the future impairment due to the development and utiliza- 
tion of the area's coal resources. 


34767 (PNL—2850(Pt.1), pp 1.27) Respirable aerosols from a 
py air jet mill/Wright dust feed aerosol generator. Moss, O.R. Feb 


In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 
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Comminution of the output of the Wright Dust Feed, used in 
series with a Trost air jet caused an increase of up to 2.7 times 
in the respirable mass fraction of an aerosol. 


34768 (SNV-PM—867) Photochemical oxidants in the atmos- 
It, P. (ed.). (Statens Naturvaardsverk, Stockholm 


phere. Grennfe 
—- 1976. 1lp. (In Swedish). (CONF-761270—). IEA Coal 
esearch. 


From Seminar on photochemical oxidants in the atmosphere; 
Stockholm, Sweden (14 Dec 1976). 


(UCID—18006) Lawrence Livermore Laboratory's beryl- 
lium control program for high-explosive test firing bunkers and tables. 
Johnson, J.S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 21 Dec 1978. Contract W-7405-ENG-48. 15p. Dep. 
NTIS, PC A02/MF AOl1. 

This detailed report on Lawrence Livermore Laboratory’s 
control program to minimize beryllium levels in Laboratory work- 
places includes an outline of beryllium surface, soil, and air levels 
and an 11l-y summary of sampling results from two high-use, high- 
explosive test firing bunkers. These sampling data and other studies 
demonstrate that the beryllium control program is funcioning effec- 
tively. 


34770 (UCRL—13954) Chemistry of acid rain at Lewes, Dela- 
ware as part of the precipitation chemistry network of MAP3S. 
Church, T.M. (Delaware Univ., Lewes (USA). Coll. of Marine 
Studies). 1978. Contract W-7405-ENG-48. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

Rain water was collected and analyzed from July 1977 to the 
present at an Atlantic coastal site at the southern terminus of 
Delaware Bay near Lewes, Delaware as part of a network estab- 
lished by the Multi-State Atmospheric Power Production Pollution 
Study (MAP3S). The pH of rain water goes through a minimum as 
low as 3.6 in summer and maximum as high as 5.8 in winter, 
paralleling a maximum in mean monthly weighted sea salt sulfate in 
summer and a minimum in winter. Sea salt sulfate contributions are 
usually small (< 10%) even at the coastal site. The contribution of 
sodium, magnesium, and chloride in Lewes rain, however, is domi- 
nated by sea salt perhaps of local origin. The nature of rain acidity at 
Lewes is due also to sulfuric and nitric acids apparently from the 
remote combustion of fossil fuels. Local contributions of basic sea 
salt components such as bicarbonate are insufficient to cause any 
apparent neutralization of the acid rain. Quantitatively, the composi- 
tion of Lewes acid rain is highly typical of other MAP3S sites except 
for higher sea salt contributions. Mean annual monthly weighted 
sulfate concentration (non-sea salt) from July 1977—1978 was 39 
pm. The annual net deposition of non-sea salt sulfate is 12.8 KgS/ 
hectare-year, which is at the upper end of ranges in the MAP3S 
network suggesting rain falling at Lewes has accumulated sulfate 
from other sources. One potential source of non-marine sulfate is 
local biogenic contributions from exposed salt marshes. (ERB) 


34771 Influence of nitrapyrin on the evolution of N2O from an 
organic medium with and without plants. Cribbs, W.H. (Valdosta 
State Coll., GA); Mills, H.A. Goucak Soil Sci. Plant Anal.; 10: No. 
4, 785- -794(1 979). 

Nitrapyrin in the presence of a plant decreased N2O evolution 
after a five to six day period of incubation. These findings show that 
the inhibiting effect of nitrapyrin on the denitrification process is 
indirect. Evidence is also presented that suggest N2O evolution is 
greater in the presence of a plant, and thus cropped soils, than from 
bare soils. 


34772 Aerosol situation in Freiburg. Harlfinger, O. (Deutscher 
Wetterdienst, Freiburg (Germany, F.R.)). Staub-Reinhalt. Luft; 38: 
No. 11, 452-456(Nov 1978). (In German). 

The long-recorded measurements of dust-fall (adhesion foils 
and Bergerhoff), dust concentration, and SO. are reported in rela- 
tions to meteorological aspects. The air contaminations of Freiburg 
are compared with other towns. This study shows that in Freiburg 
the dustfall, dust concentration, and the SO2 immission are in general 
at a low levels. However, for a time (inversion weather situation), 
the SO, concentration is increasing to high values. 


34773 Diffusion of pollutants from roof outlets of chemical 
plants. Herberg, G.; Berg, M. (Farbwerke Hoechst A.G., Frankfurt 
am Main (Germany, FR). Chem.-Ing.-Tech.; 50: No. 10, 785- 
781(Oct 1978). (In German). 
From 246. DECHEMA colloquium; Frankfurt am Main, Ger- 
many, F.R. (9 Feb 1978). 


34774 Measurement, air chemistry, and measured results. Buck, 
M. (Landesanstalt fuer Immissions- und Bodennutzungsschutz des 
Landes Nordrhein-Westfalen, Essen (Germany, F.R.)). Staub-Rein- 
halt. Luft; 38: No. 8, 317-320(Aug 1978). (In German). 
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34775 Emission or immission. Reflections on an economically 
optimal concept for immission protection on the flue gas side. Gerking, 
E. (Preussische Elektrizitaets-A.G. (Preussenelektra), Hannover 
(Germany, F.R.)). Energie; 30: No. 8, 261-274(Aug 1978). (In 
German). 


The West German laws on immission protection on the flue 

side run the risk to become at once extremely expensive and 
inefficient, due to the application of obsolescent non-technical ideas 
concerning the protection against nuisances. Immission protection 
can also be achieved nearly without any restrictions and at low cost. 


34776 Keeping the air clean with stacks of the right dimensions. 
Stacks: cheaper, better. Bottenbruch, H.; Kaemmer, K. (Karrena- 
gy or G.m.b.H., Duesseldorf (Germany, F.R.)). Energie; 30: 
No. 8, 275-278(Aug 1978). (In German). 

‘Efficient lowering of industrial SO. concentrations in the 
urban agglomerations of West Germany is only possible with other 
stack dimensions, mostly higher stacks. Flue gas desulphurization in 
large plants as demanded in the TA Luft hardly reduces immissions. 
The cost for a 50% concentration reduction with the right stacks is 
only one tenth of the cost of flue gas desulphurization, although this 
latter measure would reduce concentrations by only 3%’. This is the 
opinion of the authors which have based their statements on the 
results of a detailed multi-source immission calculation which had 
been carried out for more than 6,500 SO2-emitting plants in North 
Rhine-Westphalia that require licensing. 


34777 Uncertainties associated with effects of global gy 
CO. Rotty, R.M. (Oak Ridge Associated Universities, TN). Trans. 
Am. Nucl. Soc.; 30: 841978). “CONF. 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34778 Effects of increasing atmospheric CO. on climate. Mitch- 
ell, J.M. Jr. (EDS/NOAA, Silver Spring, MD). Trans. Am. Nucl. 
Soc.; 30: 84(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34779 Biosphere as a source and/or a sink for carbon dioxide. 
Olson, J.S.; Killough, G.G. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 30: 85(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34780 Models for ocean uptake of fossil fuel CO2. Broecker, 
W.S. (Columbia Univ., Palisades, NY). Trans. Am. Nucl. Soc.; 30: 
85(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34781 Global CO, problem, Department of Energy research ob- 
jectives. Slade, D. (Dept. of Energy, Washington, DC). Trans. Am. 
Nucl. Soc.; 30: 85(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34782 Dry deposition of gaseous air pollutants. Schwela, D. 
Schriftenr. Landesanst. Immissions-Bodennutzungsschutz Landes 
Nordrheim- Westfalen; No. 42, 46-85(1977). (In German). 

Theoretical and experimental results are discussed for the dry 
deposition of sulphur dioxide, gaseous fluorides, carbon monoxide, 
nitrogen oxides, and ozone. As far as possible the deposition veloci- 
ties of these air pollutants on vegetation, soil, water and materials 
have been calculated, and estimates of the average mass fluxes 
entering these receptors have been obtained. These fluxes may be of 
the same order of magnitude as the emitted fluxes; therefore the sink 
mechanism of dry deposition plays an important role in air pollution 
monitoring. (orig.) 891 HK. 


34783 Polycyclic aromatics and benzene in the exhaust gases of 
furnaces in households. Pt. 1. Oiloven. Herlan, A.; Mayer, J. (Karls- 
ruhe Univ. (TH) (Germany, F.R.). Engler- Bunte-Institut). Zentralbl. 
Bakteriol., Parasitenkd., Infektionskr. Hyg., Abt. 1. Orig., Reihe B; 165: 
No. 2, 192-195(1977). (In German). 


34784 Investigations on the decomposition rate of sulfur dioxide 
in the atmosphere, Giebel, J. pp 13-20 of Jahresbericht 1976. Essen, 
Germany, F.R.; Girardet (1977). (In German) 

The sulfur dioxide removal rate downwind to a distance of 
about 100 km from the Ruhr area is estimated, based on monitoring 
results and pollutant simulations. A deposition-velocity of 0,8 cm/s is 
assumed as a measure for the dry deposition of sulfur dioxide on the 
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ground. From that, a yearly average of the rate of loss of 4%/h 
results with a mixing-layer altitude of 1000 m. When clouds and 
precipitation are taken into consideration, the average rate of loss for 
the entire year, including times free of precipitation, is estimated to 
be 1,7%/h. A value of 12%/h was determined for the total average 
removal rate, which includes the rate of loss and the rate of 
transformation through chemical and photochemical conversion. 
Since the estimations are based partly on idealized conditions and 
simplifications, the values for the transformation and loss rates are 
approximations. These estimates are necessary, however, for the 
simulation of regional pollution situations, often used in approval 
procedures for community and industrial planning, in order to bring 
pollutant data from dispersion models closer to reality. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 32580, 32669, 32693, 32698, 
34671, 34757, 34760, 34798, 34799, 34807, 34827, 34923, 34945 


34785 (ORNL/EIS—110) Generalized bibliographic format as 
used by the Ecological Sciences Information Center. Allison, L.J.; 
Pfuderer, H.A.; Collier, B.N. (Oak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 119p. (ORNL/EIS— 
71-3(Rev.1)). Dep. NTIS, PC A06/MF AO1. 

The purpose of this document is to provide guidance for the 
preparation of computer input for the information programs being 
developed by the Ecological Sciences Information Center (ESIC)/ 
Information Center Complex (ICC) of the Oak Ridge National 
Laboratory (ORNL). Through the use of a generalized system, the 
data of all the centers of ICC are compatible. Literature included in 
an information data base has a number of identifying characteristics. 
Each of these characteristics or data fields can be recognized and 
searched by the computer. The information for each field must have 
an alphanumeric label or field descriptor. All of the labels presently 
used are sets of upper-case letters approximating the name of the 
field they represent. Presently, there are 69 identified fields; addition- 
al fields may be included in the future. The format defined here is 
designed to facilitate the input of information to the ADSEP pro- 
gram. This program processes data for the ORNI on-line 
(ORLOOK) search system and is a special case of the ADSEP text 
input option. 


34786 (PB—283469) Radiological surveys of Idaho phosphate ore 
processing - the Wet Process Plant. Technical note. (Environmental 
Protection Agency, Las Vegas, NV (USA). Office of Radiation 
Programs). Apr 1978. 94p. NTIS PC AO5/MF AOl1. 

Radiological surveys conducted at the J. R. Simplot’s Wet 
Process Plant in Pocatello, Idaho indicate slightly elevated ambient 
levels of natural radioactivity. Compared to an estimated natural 
background annual dose equivalent rate of about 79 mrem, net 
gamma dose rates ranged from 42 mrem in general plant areas to 152 
mrem per work year (2000 hours) on the ore piles. Ambient radon- 
222 concentrations, ranging from 0.14 to 1.9 pCi/1, were measured in 
several work areas, with polonium-210 and radium-226 being the 
most predominant radionuclides of the natural uranium decay series. 
Particle size characterization indicates roughly 52% of the arithme- 
tic total radioactivity is associated with the particle size fraction less 
than one micrometer equivalent aerodynamic diameter. Stack sam- 
pling results also show that appreciable concentrations of the natu- 
rally-occurring radionuclides are being discharged into the local 
environs. In general, the dose estimates and the interpretation of 
results have been oriented toward evaluating the maximum potential 
impact of the plant on the environment; however, no attempt has 
been made to determine the annual average dose to workers within 
the plant from all exposure pathways. 


34787 (PNL—2850(Pt.1), pp 3.34-3.46) Dissolution of LMFBR 
fuel-sodium aerosols. Allen, M.D.; Moss, O.R. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Plutonium dioxide, normally insoluble in biological fluids, 
becomes much more soluble when mixed with sodium as the aerosol 
is formed. Sodium-fuel aerosols are approximately 20 times less 
soluble in simulated lung fluid than in distilled water. Solubility of 
sodium-fuel aerosols increases when NazCOs are added to the dis- 
tilled-water dissolution fluid. Mixed-oxide fuel aerosols without 
sodium present are relatively insoluble in distilled water, simulated 
lung fluid, and distilled water with NasCOs; and NaHCOs added. 


34788 (PNL—2850(Pt.1), pp 3.47) Spectrophotometric analyses 
of LMFBR fuel-sodium aerosols. Morgan, L.G.; Ryan, J.L.; Allen, 
M.D. Feb 1979. 
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In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 


ences. 

Spectrophotometric inv tions of (Pu,U)O:, sodium- 
(Pu,U)Oz, and sodium-PuO: aerosols show that enhanced solubility 
of uranium and plutonium occurs as a result of interaction of sodium 
with either mixed-oxide or PuO: aerosols, with or without exposure 
to air. Results indicate that uranium is oxidized in the presence of 
sodium and air and is soluble as sodium urany] tricarbonate. Plutoni- 
um is soluble as a Pu(IV) species from aerosols to sodium 
and air. No evidence of a soluble Pu(VI) species has been found. 


34789 (PNL—2850(Pt.1), pp 3.48-3.50) Biological behavior of 
mixed LMFBR-fuel-sodium aerosols. Mahlum, D.D.; Hackett, P.L.; 
Hess, J.0.; Allen, M.D. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Immediately after —— of rats to mixed aerosols of 
sodium-LMFBR fuel, about 80 to 90% of the body burden of *°Pu 
is in the gastrointestinal tract; 1.5 to 4% is in the lungs. With fuel- 
only aerosols, less of the body burden was in the GI tract and more 
in the lung and the head. Blood and urine values suggest an in- 
— absorption of **°Pu from sodium-fuel than from fuel-only 
aerosols. 


Monte Carlo simulation of turbulent a 
and comparisons with are Alsmiller, F.S.; 
R.G. Jr.; Bertini, H.W.; BO ae (Oak National Labo- 


ratory, Oak Ridge, ™N * 830). J. Appl. Me ; 18: No. 1, 17- 
26(Jan 1979). 

In a previous paper Peterson presented measurements of the 
“1 Ar emitted continuously into the atmosphere from a reactor at the 
Brookhaven National Laboratory. Here, calculated results obtained 
with the Monte Carlo pores he model of Watson and 
Barr are presented and com) 
measured quantities with which com comparisons re are 
position north of Brookhaven where 
tion occurred for specific values of x (east of Brookhaven) and t 
time; 2) the standard deviation o/sub y/ of the *'Ar concentration 
about the position of maximum concentration for specific values of x 
and t; and 3) a quantity that is to the maximum “Ar 
concentration for specific values of x and t. The calculated results 
are in moderately good ent with the imental data at 
most distances (< or = km) and most times for which data are 
available. 
34791 Atmospheric release eS (ARAC): 
1977. Dickerson, M.H. (Univ of Calif, Lawrence Livermore 
—, Nucl. Sci.; NS25: No. 1, 850-852(Feb 1978). (CO) 
771023— 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). heric Rel . Qi 

The Atmospheric Release Advisory Capability (ARAC) is a 
service to facilities requiring a means of real-time ‘ of the 
extent of health hazards that may result from a of radionu- 
clides or other toxic materials. The ARAC system consists of a 
network of serviced facilities and a central facility at the University 
of California, Lawrence Livermore Laboratory (LLL). A brief 
description is given of the ARAC concept, progress to date and 
future plans for completing the system's development and operating 
the service. 7 refs. 


34792 Desktop calculation cloud gamma dose model. Arras, J.M. 
(Armed Forces Radiobiology Research Inst., Bethesda, ae 
Ra Trans. Am. Nucl. Soc.; 30: 112-113(1978). (CONF- 
1109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34793 “C activity and distribution in gaseous effluents from 
pressurized water reactors. Wahlen, M.; Kunz, C.O. (New York State 
Dept. of Health, Albany, NY). Trans. Am. Nucl. Soc.; 3: 113- 
114(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34794 Estimating the fallout on Great Slave Lake from Cosmos- 
954, Grasty, R.L. (Geological Survey of Canada, Ottawa, Ontario). 
Trans. Am. Nucl. Soc.; 30: 116(1978). (CONF. 7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34795 Adsorption of ‘ein A to 
W.L.; Hopke, P.K.; Stukel, J.J. (Univ. of 


aerosol. Ho, 
Illinois, Urbana). 7yans. 
Am. Nucl. Soc.; 30: 161180978). (CONF-7811109—). 
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From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


34796 (ANL-Trans—1154) ae of the Model SMOKA 
for calculating cooling tower emissions and their effects. Rudolf, B. 
Dec 1978. Translation source information not available. 15p. Dep. 
NTIS, PC A02/MF AO1. 

SMOKA (simulation model for cooling tower effects) is a 
thermodynamic, one-dimensional, steady-state numerical model for 
calculating the propagation of heat and water in the atmosphere 
above cooling towers. The fields of the magnitudes describing the 
atmospheric conditions are changed by the cooling tower emissions, 
including the visible plume, and these changes can be represented 
three-dimensionally in their spatial position. SMOKA is thus a quasi- 
three-dimensional model. Calculations can be performed for groups 
with several (also varying) sources (cooling towers/chimneys). As a 
subprogram for calculating the condition of the air at the outlet of 
the source, there are presently available: NASS for natural draft wet 
cooling towers, TROCKEN for natural draft dry cooling towers, 
and HYBRID for ventilator hybrid cooling towers. These subpro- 
grams have to be adapted according to the scope of the data supplied 
by the cooling tower manufacturer. This source data can also be 
input directly when it is known. In addition, the condition of the 
undisturbed atinosphere (basic condition) must be given. This must 
be horizontally homogeneous, but any random vertical stratification 
is permitted. (The present program version provides for the input of 
data for height or air pressure, air temperature, dew point, or 
relative humidity, and wind direction and velocity.) 


34797 (ANL-Trans—1160) Flight measurements on cooling 
tower plumes: measurement data from the NEURATH II Measure- 
ment Program on wet natural draft cooling towers. Trepp, J.P. (Eid- 
arg sg Inst. fuer Reaktorforschung, Wuerenlingen (Switzer- 
d)). Jan 1979. Translation of Report TM-ST—509. 224p. Dep. 
NTIS, PC A10/MF AO1. 
The present report is to be considered a supplement to the 
EIR report “Results of Measurements on Cooling Tower Plumes” , 
to the extent that this report represents the foundation for the 
evaluation of the flight measurements and is an indispensable refer- 
ence work for correct understanding of the results. This report 
contains the raw data measured with the power glider ASK-16 
during a measurement program in Neurath (FRG) on wet natural 
draft cooling towers, and contains the results of processing of this 
data, which pertains to temperature, moisture, and turbulence. The 
measurement values are given in their complete extent and in detail, 
in the form of graphs; they are also described briefly, along with a 
description of the processing method. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 33814 


REGULATIONS 
REFER ALSO TO CITATION(S) 34775 


34798 Critique of NRC Regulatory Guide 1.111. Hoffman, F.W. 
(Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 30: 122- 
123(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34799 Comparison of gaseous effluent standards for nuclear and 
fossil fuel power production facilities. Mauro, J.J. (Ebasco Services, 
Inc., New York, NY). Trans. Am. Nucl. Soc.; 30: 123-124(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 
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TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 34780, 34812 


34800 (DOE/EIS—0028-D) Draft environmental impact state- 
ment. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Sep 1978. 301p. Dep. NTIS, PC A1l4/MF AO1. 

A brief history of the development of Lawrence Livermore 
Laboratory (LLL) and Sandia Laboratories-Livermore (SLL) is 
given, and a description of facilities that have programmatic oper- 
ations with a potential for environmental impacts is presented. Plans 
for future land use are described. Programs include researh and 
development on nuclear weapons, magnetic fusion, biomedical stud- 
ies, laser fusion and laser isotope separation, and programs to devel- 
op nonnuclear energy technologies. Benefits resulting from the 
Livermore operations, as well as population distributions and cli- 
mates of the area are discussed. Potential for radiological impact on 
man from Livermore operations is discussed, and an analysis of 
maximum credible accidents that could occur at Livermore is given. 
Unavoidable adverse environmental impacts, aternatives, relation- 
ship between short-term uses and long-term productivity, relation- 
ships of the Livermore operations to land use plans, policies, and 
controls, irreversible and irretrievable commitment of resources, and 
environmental trade-off analysis are also discussed briefly. The eight 
appendixes include information on the geology, seismology, hydrol- 
ogy, ecology, and archaeology of the Livermore site, as well as a 
disaster control plan and accident experience of the area. (JCB) 


34801 (NTIS/PS—78/1145) Ecosystem models. Volume 2. No- 
vember, 1975—1977 (a bibliography with abstracts). Report for Nov 
1975—Nov 1977. Harrison, E.A. (National Technical Information 
cae, Springfield, VA (USA)). Oct 1978. 187p. NTIS PC NO1/ 

1. 

The preparation and use of ecosystem models are covered in 
this bibliogra phy y of Federally-funded research. Models for marine 
biology, wildlife, plants, water pollution, microorganisms, food 

chains, radioactive substances, limnology, and diseases as related to 
ecosystems are included. (This bibliography contains 181 abstracts, 
none of which are new entries to the previous edition.) 


34802 (NTIS/PS—78/1146) Ecosystem models. Volume 3. No- 
vember, 1977—October, 1978 (a bibliography with abstracts). Report 
for Nov 1977—Oct 1978. Harrison, E.A. (National Technical Infor- 
mation Service, Springfield, VA (USA)). Oct 1978. 44p. NTIS PC 
NO1/MF NO1. 

The preparation and use of ecosystem models are covered in 
this bibliography of Federally-funded research. Models for marine 
biology, wildlife, plants, water pollution, microorganisms, food 
chains, radioactive substances, limnology, and diseases as related to 
ecosystems are included. (This updated bibliography contains 38 
abstracts, all of which are new entries to the previous edition.) 
34803 Comparison of carbon dynamics of three microcosm sub- 
strates. Ausmus, B.S. (Battelle Columbus Labs.,Ohio); O'Neill, E.G. 
Soil Biol. Biochem.; 10: No. 5, 425-429(1978). 

Microcosms are being examined as potential tools to assess 
toxic chemical effects on populations, trophic chains, processes, and 
ecosystems. The suitability of three microcosm substrates (intaci soil, 
homogenized soil, and sand-soil) as analogs of soil was tested by 
comparing CO: efflux, dissolved C turnover, and soil C pool turn- 
Over among microcosm substrates. Carbon dynamics of intact soil 
microcosms were more predictable than those of other substrates. 
Microcosm units constructed from intact soil cores excised from the 
ecosystem of interest are recommended for assessment of soil proc- 
esses or their potential disruption. Total C dynamics, rather than 
CO: efflux alone, should be monitored in soil microcosms to provide 
an accurate measure of soil processes. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 34757, 34970 


34804 (NTIS/PS—78/1151) Cadmium pollution. volume 1. 
1964—November, 1977 (a bibliography with abstracts). Report for 
1964—Nov 1977. Smith, M.F. (National Technical Information Serv- 
dl Springfield, VA (USA)). Oct 1978. 289p. NTIS PC NO1/MF 


Air and water pollution by cadmium are covered in this 
bibliography. Topics included are sources, control techniques, emis- 
sions, transport properties, toxicity, effects on plants, animals, and 
humans, and detection and analysis. (This updated bibliography 
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contains 283 abstracts, none of which are new entries to the previous 
edition.) 


34805 (NTIS/PS—78/1152) Cadmium pollution. Volume 2. No- 
vember, 1977—October, 1978 (a bibliography with abstracts). Report 
for Nov 1977—Oct 1978. Smith, M.F. (National Technical Informa- 
tion Service, Springfield, VA (USA)). Oct 1978. 100p. NTIS PC 
NO1/MF NOl. 

Air and water pollution by cadmium are covered in this 
bibliography. Topics included are sources, control techniques, emis- 
sions, transport properties, toxicity, effects on plants, animals, an 
humans, and detection and analysis. (This updated Saoaniohy 
contains 94 abstracts, all of which are new entries to the previous 
edition.) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 32669, 32701, 34785, 34801, 34802 


34806 (TID—290-21) Radiocesium concentrations in two popula- 
tions of naturally contaminated feral hogs (Sus scrofa domesticus). 
Stribling, H.L. (Clemson Univ., SC (USA)). Dec 1978. Contract EY- 
76-C-05-0033. 67p. Dep. NTIS, PC A04/MF AO1. 

Thesis. 

Two populations of feral hogs (Sus scrofa domesticus) were 
studied during the summer and winter seasons from 1976 to 1978 in 
order to determine concentrations, distributional patterns, and pre- 
dictability of cesium-137 in the whole body and various body com- 
partments of these animals. One population inhabited the Savannah 
River Plant (SRP) Aiken, South Carolina, an area contaminated by 
reactor waste and natural fallout; the other inhabited Ossabaw Island 
(OD), Georgia, an area contaminated by natural fallout alone. Whole- 
body burdens on the SRP averaged about 2 and about 1.5 times 
higher than those samples on OI during the summer and winter 
seasons, respectively. Radiocesium levels in feral hogs on SRP were 
not only influenced by the additional source of contamination but 
apparently fluctuated seasonally as well since the whole-body bur- 
dens of SRP hogs sampled were about 1.5 times higher in the 
summer than in the winter. Levels of cesium-137 in skeletal muscle 
have decreased in the SRP feral hog population since 1968. On the 
SRP, feces best predicted whole-body burdens with an r? of 0.67. All 
internal organs examined predicted levels in skeletal muscle well for 
SRP animals but best predictability of muscle (R? = 0.94) was 
achieved when brain, liver, and feces were combined in a multiple 
regression equation. Muscle was the best predictor of cesium-137 in 
all body compartments. 


34807 Evaluation of centralized in-house environmental labora- 
tory services for multi-site utilities. Farber, S.A. (Power Authority of 
the State of New York, New York). Trans. Am. Nucl. Soc.; 30: 87- 
88(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34808 Modeling Dresden—Monticello data for ‘*'I transport 
from pasture to milk. Shaeffer, D.L. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 30: 111-112(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SOIL 


REFER ALSO TO CITATION(S) 32662, 32666, 32667, 32676, 
32678, 32679, 32692, 34827 


34809 (NUREG/CR—0700) Preliminary analysis offirst crop of 
plants grown in seven soils uniformly contaminated with four transur- 
anic elements simultaneously. Quarterly progress report. Wallace, A.; 
Romney, E.M.; Nishita H.; Schultz, E.K. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
Jan 1979. 13p. NTIS, PC A02/MF AO1. 

A forage crop and a grain crop of wheat were harvested from 
a replicated experiment with about 200 kg soil per container in 
which seven soils from different locations y Tea lh the U.S.A. 
were spiked with four different transuranic elements simultaneously. 
Concentration Ratios (C.R) for the radioactive elements in plants 
were obtained as a start to careful examiation of parameters involved 
in the use of these ratios in models. The relative availabiliy of the 
different radionuclides differed considerably with soil. One order of 
magnitude differences were common for element pairs. In general, 
the order of plant availabilty was Np > Am > Cm > Pu. The 
differences that were encountered for soil for radionuclides present 
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in straw were much less pronounced in the grain. The ratio of 
maximum (usually for the acid sandy soil) to minimum (usually for 
the soil with high soil organic matter) for straw varied from 1.9 to 
2.5 orders of magnitude, but was one order or less for grain. This 
means that a small and more constant amount of transuranium 
element is transferred to grain relative to that in straw. The behavior 
is somewhat analogous to that of calcium. The results are to be very 
useful in refining models. 


34810 (RHO-LD—73) Measurement of fission product sorption 
parameters for Hanford 200 Area sediment types. Progress report. 
Routson, R.C.; Barney, G.S.; Seil, R.O. (Atomics International Div. 
Richland, WA (USA). Rockwell Hanford Operations). Dec 1978. 
Contract EY-77-C-06-1030. 35p. Dep. NTIS, PC A03/MF AOI1. 

Initial studies were conducted with an ultimate goal of meas- 
uring PERCOL model parameters of the Hanford 200 Areas sedi- 
ments. These parameters are required for estimating the transport of 
fission radionuclides from these sites. This study was conducted to 
select the best of four methods for determining distribution coeffi- 
cient (Kd) values for **Sr, 1°7Cs, and ®Co sorption. Kd parameters 
are required for the PERCOL and multicomponent mass transport 
(MMT) models. The Kd values were determined in solutions of high 
concentrations of Ca, Na, and K (macroions) using four methods 
(three theoretical and one statistical). The four methods were com- 
pared for precision, bias, and cost effectiveness. Differences were 
found only for cost effectiveness. The statistical method (Box- 
Behnken) was found to be as accurate as the previously used two- 
level factorial design and can be performed with only 78% of the 
effort. Sediment types were selected based on the sorption of crib- 
disposed wastes as judged from the examination of in-well scintilla- 
tion logs of Hanford separations areas crib-monitoring wells. These 
sediment types were compared with selected sediment types based 
on granulometric and CaCOs data. There was good general agree- 
ment between the two sediment types. Using this knowledge, 21 
sediment type samples from five Hanford wells were selected and 
composited for obtaining the initial data base. 


34811 (USGS—474-300) Subsurface gamma-radioactivity mea- 
surements after Saimon event Project Dribble, Lamar , Missis- 


County, 
sippi. Bunker, C.M.; Bradley, W.A. (Geological Survey, Denver, 
CO (USA)). 29 Jun 1965. Contract EY-76-A-08-0474. 20p. Dep. 


NTIS, PC A02/MF AO1. 

Gamma-radioactivity measurments were made in II drill holes 
within a month after the Salmon Event at the Tatum dome, Lamar 
County, Mississippi. Several of the wells, all within 1.5 miles of 
ground zero, were also logged preshot. The data preshot and post- 
shot are similar. The results indicate that either the aquifers within 
the depth interval logged were uncontaminated by the nuclear 
explosion-produced isotopes or that the isotopes had insufficient time 
to migrate to the well site by the time the logging was done. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 32671, 33662, 34757, 34923, 34945 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 32082, 32083, 32084, 32087, 
33669, 33677 


34812 (SRO—1026-1) Classification of plant communities at the 
Savannah River Plant. Van Lear, D.H.; Jones, S.M. (Clemson Univ., 
SC (USA). Dept. of Forestry). Jan 1979. Contract EY-77-S-09-1026. 
6p. Dep. NTIS, PC A02/MF AO1. 

Field sampling of the pine communities has essentially been 
completed with a total of 59 plots sampled. In addition, work has 
begun on the hardwood communities with 13 plots located and 
measured. During the winter season, a tentative classification scheme 
for the pine communities is in preparation. Data generated by the 
sampling will be subjected to ordination analysis to group composi- 
tionally similar communities. A paper is also being developed on the 
compositional structure and ecological relationships in a loblolly 
pine—yellow poplar natural area on the plant site. The renewal 
period will involve continued sampling and reconnaissance of the 
hardwood communities. Some supplemental sampling in pine com- 
munities may be necessary after compilation of data from the first 
sampling season. Sampling of hardwood communities may proceed 
at a slower pace than in the pine because of greater vegetative 
diversity in composition and structure. Work will continue during 
the renewal period toward developing a classification scheme for 
both hardwood and pine communities. A key to classification of 
vegetative communities at the SRP is our goal. 
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REGULATIONS 


REFER ALSO TO CITATION(S) 34798 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 33195, 34801, 34802 


COC SE A Bean of Bes NS oo Sasa 
waters. 


Progress report No. 4, 
met Bird Observatory, MA (USA) = 
S, PC Al0/MF 


. (Mano 
a Contract EE-78-S-02-4706. 212p. Dep. 
AOl. 

From 27 September to 14 December 1978, MBO observers 
participated in 8 cruises from the U.S. mid-Atlantic area of the outer 
continental to western Nova Scotia. The U.S. National Marine 
Fisheries Service, Federal Republic of Germany, Peoples Republic 
poh oan Coast Guard were the agencies that provided at- 

sea platforms. The greater portion of the survey — involved 
the Southern New wal we neced Bank—Gulf o ine area, 
where 779.32 km? were sampled. Bird densities were hams in the 
Georges Bank area where averages in excess of 30 birds/km? were 
recorded during the final quarter of 1978. All data collected during 
1978 has been submitted to U.S.F.W.S. Migratory Bird and Habitat 
Research Laboratory in Luurel, MD for punching. Fifteen of 24 
MBO cruises conducted in 1978 have been submitted to USFWS— 
MBHRL for punching and the remaining 9 have been transcribed. 
Seven of 16 MBO cruises conducted in 1976 have been transcribed. 


Pig ne Sea surface temperature distributions ob- 
California, using an airborne infrared radiome- 
report. Squire, J.L. Jr. an ae benenes 
Service, Seattle, WA (USA); National Marine Fisheries Service, La 
Jolla, CA ape 4 Southwest Fisheries Center). Mar 1978. 38p. NTIS 
PC A03/MF A 
Sea Sees temperature surveys were conducted weekly off 
San Diego, Calif., using an airborne infrared radiometer during the 
months of April P aren Fo October 1972-74. A total of 90 surveys 
were made over the 320-mile flight track. The analog chart record of 
temperature was keyed to a ‘ground truth’ temperature measurement 
and read to determine 1 min rr? temperatures which were 
lotted on the flight track and 1F (0.56C) isotherms were contoured 
from the data. The trend of sea pth oa during the 3-yr 
7 showed warmer temperatures in 1972, which was an ‘El 
year, cooler in 1973, warmer than 1973 in 1974, but not as 
warm as 1972. In early July 1974, an anomalous warming period 
occurred and hi average temperatures of 73F (22. 7) we were 
recorded in 19 July 1974. Lowest average temperature of 54F 
(12.2C) was recorded on 2 April 1973. The 1972-74 survey tempera- 
tures taken over the ‘ground truth’ calibration site were compared 
with a time series of temperature observations taken during the same 
months from 1963 to 1968. 
34815 Tracing water movement using three NAA- 
detected tracers. Haaser, F.G. (Bettis Atomic Power Lab., 
West Mifflin, PA); Jester Jester, W.A.; Heald, W.R. Trans. Am. Nucl. Soc.; 
30: 114-115(1978). (CONF- 7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 32071, 32248, 32333, 32334, 
32337, 32338, 32340, 32342, 32494, 32495, 34317, 34757, 34804, 
34805, 34827, 34830, 34833, 34911 


34816 (IVL-B—443) Factors influencing pH in lake water. Bros- 
set, C. (Swedish Water and Air Pollution Research Lab., Goete- 
a Jun 1978. 10p. Dep. NTIS (US Sales Only), PC A02/MF 


In lake water containing no humic acid (k/sub a/ = 3.10~*) 
or humic acid in the concentration 10~* equiv/l, pH reduction has 
been calculated as a function of strong acid deposition. It was found 
that the ability of lake water to withstand a decrease in pH can be 
drastically reduced by the presence of humic acid. 
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34817 (NTIS/PS—78/1076) Oil pollution detection and sensing. 
Volume 2. 1976—August, 1978 (a bibliography with abstracts). Report 
for 1976—August 1978. Smith, M.F. (National Technical Information 
Service, Springfield, VA (USA)). Oct 1978. 140p. 

Citations of research on sampling, detection, and chemical 
analysis of oil in water are presented. Studies on remote sensing 
principally using radar, ocean wave damping, and infrared detection 
are included. The classification, pattern recognition, luminescence, 
gas chromatography, and neutron activation analysis of oils are 
reported in these abstracts. The majority of these citations concern 
oil spills, but studies on oil wastes, industrial wastes, bilge water, and 
sewage are also covered. (This updated bibliography contains 135 
abstracts, 33 of which are new entries to the previous edition.) 


= ee ae 1128) Beryllium pollution (a bibliography 

with abstracts). for 1964—Oct 1978. Brown, R.J. (National 
Technical Information Service, Springfield, VA (USA)). Oct 1978. 
162p. NTIS PC NO1/MF NO1. 

The bibliography covers research on air and water pollution 
by beryllium. This includes sources; control; detection and analysis; 
toxic effects on plants, animals, humans; and air and water quality 
emissions. Environmental levels of radioactive and radiation-pro- 
duced beryllium are excluded. (This updated bibliography contains 
156 abstracts, 20 of which are new entries to the previous edition.) 


34819 (PB—285420) Source assessment: water pollutants from 
coal storage areas. Final task report Nov 1976—Dec 1977. Wachter, 
R.A.; Blackwood, T.R. (Monsanto Research Corp., Dayton, OH 
(USA)). May 1978. Contract EPA-68-02-1874. 123p. (MRC-DA— 
748). NTIS PC A06/MF AO1. 

This report describes a study of water pollution levels that 
result from coal stockpiles maintained outdoors. A representative 
source was defined to characterize the pollution levels. Effluent data 
was obtained by placing coals, collected from various regions in the 
U.S., under a rainfall simulator. Drainage samples were analyzed for 
water quality parameters, organic and inorganic substances, and 
pollutants covered by effluent limitations. Coal drainage effluent 
concentrations, rates, and factors were determined. Hydrologic rela- 
tionships were used to calculate the diluted concentrations entering a 
waterway. The ratio of this level to water quality criteria was 
determined as an indication of the potential environmental impact. 


34820 (TID—29441) Current status of environmental mercury 
problems. Huckabee, J.W. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 3p. . NTIS, PC A03/MF AO1. 

The following topics are discussed: accumulation of mercury 
and methylmercury by fish in relation to age; accumulation of Hg 
and MeHg by invertebrates; effects of temperature on accumulation 
of Hg by fish; elimination of MeHg by fish in relation to concentra- 
tion; and chemical analysis for trace concentrations of Hg. (HLW) 


34821 Fish protection 3! steam-electric power plants: alternative 
devices. Cannon, J.B. (Oak Ridge National Lab., TN). 
Trans. Am. Nucl. Soc.; 30: 103- 1OuI978). (CONF. 7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34822 Economics of installation and operation of alternative 
devices pursuant to Sect. 316 (b). Campbell, K.K. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 30: 104-105(1978). 
(CONF-7811109—). 
From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34823 Hydraulic considerations of the fish collection and removal 
concept. Vigander, S. (Tennessee Valley Authority, Norris, TN). 
Trans. Am. Nucl. Soc.; 30: 107-108(1978). (CONF-781 1109). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


34824 Biological and engineering investigations of fish and larval 
diversion systems for eT a Lng E.P. III; Mussalli, Y.G. 
(Stone and Webster Engin MS , Boston, MA). Trans. Am. 
Nucl. Soc.; 30: 108- 110(1978). (C NF-7811109—) 


From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 33607, 34785, 34786, 34794 
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34825 (NUREG/CR—0658) Mathematical simulation of sedi- 
ment and contaminant transport in surface waters. Annual report, 
October 1977—September 1978. Onishi, Y.; Arnold, E.M.; Serne, 
R.J.; Cowan, C.E.; Thompson, F.L.; Mayer, D.W. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1979. Contract EY-76- 
C-06-1830. 42p. (PNL—2902). Dep. NTIS, PC A03/MF AO1. 
Various pathways exist for exposure of humans and biota to 
radioactive materials released from nuclear facilities. Hydrologic 
transport (liquid pathway) is one element in the evaluation of the 
total radiation dose to man. Mathematical models supported by well- 
planned field data collection programs can be useful tools in assess- 
ing the hydrologic transport and ultimate fate of radionuclides. 
Radionuclides with high distribution coefficients or radionuclides in 
surface waters with high suspended sediment concentrations are, to a 
great extent, adsorbed by river and marine sediments. Thus, other- 
wise dilute contaminants are concentrated. Contaminated sediments 
may be deposited on the river and ocean beds creating a significant 
pathway to man. Contaminated bed sediment in turn may become a 
long-term source of pollution through desorption and resuspension. 
In order to assess migration and accumulation of radionuclides in 
surface waters, mathematical models must correctly simulate essen- 
tial mechanisms of radionuclide transport. The objectives of this 
study were: (1) to conduct a critical review of (a) radionuclide 
transport models as well as sediment transport and representative 
water quality models in rivers, estuaries, oceans, lakes, and reser- 
voirs, and (b) adsorption and desorption mechanisms of radionu- 
clides with sediments in surface waters; (2) to synthesize a mathemat- 
ical model capable of predicting short- and long-term transport and 
accumulation of radionuclides in marine environments. (ERB) 


WATER 


REFER ALSO TO CITATION(S) 32662, 32666, 32667, 32668, 
32669, 32672, 32673, 32675, 32678, 32680, 32701, 34811, 35012 


34826 (NUREG/CR—0440) HOTSED: a discrete element 
model for simulating hydrodynamic conditions and adsorbed and dis- 
solved radioisotope concentrations in estuaries. Fields, D.E.; Hetrick, 
D.M. (Oak Ridge National Lab., TN (USA)). Dec 1978. Contract 
W-7405-ENG-26. 260p. (ORNL/NUREG/TM—266). Dep. NTIS, 
PC Al2/MF AOl. 

A model has been developed to study the feasibility of 
simulating one-dimensional transport of radioisotope-tagged sedi- 
ment in tidal-dominated estuaries. A preliminary one-dimensional 
model for simulating hydrodynamic, thermal, and dissolved radionu- 
clide concentrations in tidal estuaries was merged with an improved 
version of the SEDTRN model, a multi-sediment-size class model of 
bedload and suspended sediment transport. The improved SEDTRN 
model, which employs a velocity-based rather than an energy-based 
sediment transport rate calculation and accounts for nonzero channel 
bed slope, is given credence by comparing its results in stand-alone 
form to those obtained using the parent model. Results of the latter 
model have been shown to compare favorably to field measure- 
ments. The combined preliminary model is called HOTSED. Details 
of model modifications, the addition of printer plot output capability, 
and a discussion of input and output structures are included. The 
HOTSED model is applied to the Hudson River under tidal-tran- 
sient conditions and the transport “tagged” or radioisotope-bearing 
sediment is simulated. The code is designed specifically for applica- 
tions with dominant tidal cycling. It requires, for a 76-element 
channel system, 270 thousand bytes of storage and, for a simulation 
of 25 hours, has an execution time of approximately five minutes on 
the IBM System 360/91 computer. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 32690, 32698, 33662, 34757, 34945 


34827 (PNL—2924) Sequim Marine Research Laboratory rou- 
tine environmental measurements during CY-1978. Houston, J.R.; 
Blumer, P.J. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Mar 1979. Contract EY-76-C-06-1830. 24p. Dep. NTIS, PC 
A02/MF AO1. 

Environmental data collected during 1978 in the vicinity of 
the Marine Research Laboratory show continued compliance with 
all applicable state and federal regulations and furthermore show no 
detectable change from conditions that existed in previous years. 
Samples collected for radiological analysis included soil, drinking 
water, bay water, clams, and seaweed. Radiation dose rates at 1 
meter aboveground were also measured. 


ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY TECHNOLOGIES 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 33821, 34961, 34963 


34828 Concept for protecting fish larvae at water intakes. Toml- 
janovich, D.A.; Heuer, J.H.; Voigtlander, C.W. (Tennessee Valley 
Authority, Norris, TN). Trans. Am. Nucl. Soc.; 30: 105-107(1978). 
(CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 32781, 33179, 33674 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


34829 (ANL-Trans—1143) Nuclear industry and the environ- 
ment: some legal aspects. Orol, A.M. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina)). Sep 1978. Translated from 
IAEA regional seminar on the application of environmental impact 
analysis to the nuclear power industry, Buenos Aires, 1977, paper. 
(CONF-7708111—1). 11p. Dep. NTIS, PC A02/MF AO1. 

From IAEA regional seminar on the anneag bet of environ- 
mental impact analysis to the nulcear power industry; Buenos Aires, 
Argentina (29 Aug 1977). 

This paper takes an interdisciplinary approach to environmen- 
tal law and nuclear law. The origin and characteristics of each body 
of law are explored. The nonlinear nature of the environmental risks 
in nuclear development is pointed out. (DLC) 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 32233, 32781, 32859, 33669, 
33758, 33761, 33813, 34830, 34831 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 32781, 33667 


34830 (HCP/P—6119) National Environmental Impact Projec- 
tion No. 1. (Mitre Corp., McLean, VA (USA)). Feb 1979. Contract 
EE-77-C-01-6119. 107p. Dep. NTIS, PC A06/MF AOI. 

In April 1978, the Energy Information Administration (EIA) 
submitted its first Annual Report to Congress. Included in this report 
were energy supply and demand projections to 1990. The environ- 
mental and economic impacts expected to result under the EIA's 
energy projections have been assessed for the Office of Environment 
of the Department of Energy. These impacts are presented in this 
document. 


34831 (NUREG—0532) Final environmental statement related 
to the United Nuclear Corporation, Morton Ranch, Wyoming Uranium 
Mill (Converse a Wyoming). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Material Safety and 
Safeguards). Feb 1979. 253p. NTIS, PC A12/MF AOl. 

Impacts from Morton Ranch Uranium Mill will result in: 
alterations of up to 270 acres occupied by the mill facilities; increase 
in the existing background radiation levels; socioeconomic effects on 
Glenrock and a Wyoming. Solid waste material (tailings 
solids) from the mill will be deposited onsite in exhausted surface 
mine pits. Any license issued for the Morton Ranch mill will be 
subject to conditions for the protection of the environment. 


34832 (NUREG/CR—0380) Analysis of populations of boring 
Cae ee ee ee ee 
Generating Station Station. Seventh March 1, 1978— 
May 31, 1978, Hoagland, K.E.; Crocket, L.; Rochester, M. (Lehigh 
Univ., Stone Harbor, NJ (USA). Wetlands Inst.). Jul 1978. 42p. Dep. 
NTIS, PC A03/MF AO1. 


The growth, distribution, and species composition of ape 
borers (primarily shi a and a organisms are 
ied in the vicinity o' f the Oyster Creek Nuclear Generating 
Barnegat Bay, New Jersey. Untreated wood test panels are used to 





3602 ENERGY RESEARCH ABSTRACTS 


collect organisms at 18 localities. Our most recent findings covering 
March 1—May 31, 1978 are that species composition has shifted 
yd since 1976—1977: the number of Teredo furcifera has de- 

lined and the number of T. bartschi has increased slightly. T. 
Scone a subtropical species, is limited to Oyster Creek. The 
number of shipworms is significant (that is, shipworms are found in 
potentially damaging numbers) at station 11 in Oyster Creek. How- 
ever, some control stations (sta. 2 and 18) show much heavier 
damage. Oyster Creek contains more species than control areas. 
Patterns of settlement of fouling organisms were not closely linked 
to the power plant effluent during the period of study, March—May 
1978. Time of settlement, growth, and species composition of fouling 
organisms vary from year to year. 


ENVIRONMENTAL IMPACT STATEMENTS 
REFER ALSO TO CITATION(S) 32336, 33754 


34833 (PB—283332) Wastewater facilities and the clean water 
Volume 2. Analysis, comments and responses. Denver region- 


Impace Statement (final). (Engin -Science, 
Pa, Berkeley, CA pe ‘eal 1978. Contract EPA-68-01-3441. 
469p. NTIS PC A20/MF A 

This is the final fe REI impact statement (EIS) pre- 
pared by EPA for the Denver Region concerning actions to be taken 
on 10 wastewater facility plans and the Denver Clean Water Plan 
(208 Plan). This EIS addresses the regional effects of these projects 
and the 208 Plan both direct and secondary impacts. 
Emphasis is given to the regional and cumulative impacts of popula- 
tion growth and development through the year 2000 which these 
projects and plans anticipate. The regional impacts on air quality, 
water quality, recreation, sensitive lands, agriculture, economy, and 
energy are examined. Volume 2 contains the detailed analysis of 
impacts, comments received on the draft EIS and EPA's responses 
to comments. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 33195, 34813, 34821, 34823, 
34824, 34828, 34961, 34962 


Yo ape ey Population dynamics, movement and 
of black-tailed jackrabbits (Lepus californicus) in Curlew 

alley, northern Utah. Final report. Stoddart, L.C. (Utah State Univ., 
(USA). sy hy Wildlife Science). Dec 1978. Contract EY- 


7%. -1329. 48p. . NTIS, PC A03/MF AO1. 

The long-term objective of the jackrabbit study in Curlew 
Valley, Utah and on the Idaho National Engineering Laboratory 
was to describe observed changes in rabbit density in terms of 
mortality and natality rates and to relate changes in these two 
population parameters to variation in environmental factors. Fall 
rabbit density in Curlew Valley has been observed to change by a 
factor of 17; changes appear to be largely determined by variation in 
mortality rates, as shown with K-factor analysis. Mortality of the 
population from fall—spring is correlated with the coyote/rabbit 
ratio. Spring—fall adult mortality and birth-fall loss of juveniles are 
correlated with coyote numbers. Coyote numbers in the relation- 
ships are modified to reflect variation in coyote feeding behavior 
with changes in rabbit and rodent numbers as indicated by coyote 
food habits studies in Curlew Valley. Coyote predation rates have 
varied markedly between years as a result of functional and numeri- 
cal responses in the coyote population. Proposed coyote predation 
models, which account for the entire observed jackrabbit cycle, are 
consistent with existing predation theory. 


pay (PNL—2850(Pt. DD, PP 4.13-4.15) Development of mice 

after intrauterine exposure de magnetic fields. Sikov, M.R.; 
Mahlum, D.D.; Montgomery, 4 D.; Decker, J.R. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Experiments were performed to evaluate the prenatal and 

effects of exposure of pregnant mice to uniform and 
gradient magnetic fields (1 T maximum). No consistent, statistically 
significant alterations were detected. 


ERA VOL. 4, NO. 12 
BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 32917, 34386, 34866, 34882, 
34894, 34896, 34905, 34906, 34908, 34919, 34920 


34836 (COO—2040-11) Use of lymphoblastoid cells for the esti- 
mation of environmental insults to DNA. Comprehensive report of the 
overall activities of the contract during the past three years, August 
1—July 30, 1978. Strauss, B. (Chicago Univ., IL (USA). Dept. of 
Microbiology). 1978. Contract EY-76-S-02-2040. 2p. Dep. NTIS, 
A02/MF AOl. 


Within the past few years we have developed expertise in 
three technologies: the measuremnt of DNA excision repair by a 
new methodology employing column chromatography, the precise 
control of human lymphocyte proliferation by activation with the 
mitogens Concanavalin A and sodium periodate, and the production 
of “immoratalized”, indefinitely proliferating human lymphoblastoid 
lines by treatment of lymphocytes with mutagens. We propose to 
apply this expertise to the study of the relationships between muta- 
tion/carcinogenesis, DNA excision repair and DNA post replication 
repair in human cells and to the practical problem of the rapid and 
precise estimation of the mutational and carcinogenic hazards of 
diverse chemical and physical — We propose to develop meth- 
ods for the use of lymphoid and lymphoblastoid cells from particular 
individuals for DNA repair and mutation assays. In order to evaluate 
the meaning of such assays we propose a limited series of whole 
animal experiments to compare the repair ability of lymphocytes and 
lymphoblasts with the capabilities of other tissues. We also expect to 
continue a series of experimental studies closely related to the 
ractical goals. We plan to study the nature of the DNA synthesized 
ry cells when a lesion in DNA cannot be removed by excision, using 
for this purpose a lymphoblastoid line derived from a Xeroderma 
pigmentosum patient. 


34837 (COO—2101-40) Synthesis of DNA containing uracil 

during bacteri infection of Bacillus subtilis. Technical progress 

report (8th year), November 1, 1977—October 31, 1978. Price, A.R. 

(Michigan Univ., Ann Arbor (USA). Dept. of Biological Chemistry). 

L i Contract EY-76-S-02-2101. 1lp. Dep. NTIS, PC A02/ 
AO. 

We have studied the biosynthesis of enzymes and nucleotides 
to understand how the bacterio _ es PBS1 and PBS2 can make 
uracil-containing DNA in a ce! ich normally makes thymine- 
containing Bacillus subtilis DNA. The PBS2 phage-induced DNA 
polymerase has been purified and characterized as a large, unique 
enzyme, different from the host's three DNA polymerases. Howev- 
er, one temperature-sensitive B. subtilis DNA polymerase III mutant 
restricts PBS2 replication at high temperature. Dextran sulfate is a 
potent competitive inhibitor of the PBS2 and other DNA polymer- 
ases. The PBS2 dUMP kinase is being characterized. Lipiarycin is 
being tested as a Bao ag for the RNA polymerase used for early 
phage mRNA synthesis. A phage mutant has been isolated which is 
specifically defective in inducing the inhibitor of the B. subtilis 
uracil-DNA N-glycosidase, an aoe apparently responsible for 
excising uracil from cellular DNA 


34838 (COO—3326-75) Electron flow through plastoquinone and 
cytochromes bs and f in chloroplasts. Velthuys, B.R. (Martin Marietta 
Labs., Baltimore, MD (USA)). 1978. Contract EY-76-C-02-3326. 
24p. Dep. NTIS, PC A02/MF AO1. 

With dark-adapted am | in which the plastoquinone is 
oxidized a partial reduction cytochrome bg is obtained u 
illumination with a pair of short saturating flashes. The second flash 
of the pair is much more effective than the first flash, and the 
reduction is inhibited by the system II inhibitor diuron. When the 
plastoquinone pool is reduced both the reduction and the oxidation 
of cytochrome be are accelerated. The cytochrome be oxidation 
appears to proceed in association with the reduction of cytochrome 
f. On basis of these observations a tentative scheme is proposed that 
assumes that each chain from plastoquinone to system I consists of 
two parallel pathways that cooperate by a mechanism that involves 
cytochrome be. The scheme also accounts for the observation that 
electron flow through plastoquinone is associated with transmem- 
brane translocation of two protons per transported electron. 


34839 (ORNL—5496, pp 41-63) Moleculer and Cellular Sciences 
Section. Feb 1979. 


_ In Biology Division: annual progress report, September 30, 


A goal of the research is to solve complex biological prob- 
lems associated with human ee to pollutants resulting from the 
production of energy. The pollutants are potentially toxic, carcino- 
genic, mutagenic, and teratogenic. Since the manifestation of the 
effects have as their origin alteration of the genetic material, re- 
search centers around the chemical and physical characterization of 
DNA and chromatin, mechanisms of replication and transcription, 
and elucidation of repair processes. Other areas of research include 
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molecular genetics of tRNA function, processing of RNA in normal 
and cancerous cells, radiation biology, enzymic mechanisms, mem- 
brane function, developmental biology, and cryobiology. Organisms 
used in these studies include Neurospora, Rhodospirillum, Escheri- 
dia Coli, crabs, Euglena, and Drosophila. (HLW) 


34840 (ORNL—5496, pp 65-151) Cancer and Toxicology Sec- 
tion. Feb 1979. 

In Biology Division: annual progress report, September 30, 
1978. 

Progress is reported in the following areas of research: enzy- 
matic metabolism of carcinogenic agents; interaction of carcinogens 
with DNA and other macromolecules; transport uptake, binding, 
metabolic activation, and degradation of carcinogens; repair of DNA 
damage; assessment of chemicals for mutagenicity; in vitro cell 
transformation studies; use of mouse skin as a bioassay system; 
studies on chemical compounds that reduce the cacinogenic poten- 
tial of various substances; radiation toxicity experiments; risks of low 
dose irradiation; genetic interactions between host cells and RNA 
tumor viruses; heavy metal toxicity; and pathogenesis of lung fibro- 


sis. (HLW) 


34841 (PNL—2850(Pt.1), pp 3.120-3.122) Lactic acid dehydro- 
genase isoenzyme patterns for species identification of cultured cells. 
Frazier, M.E.; Hooper, M.J. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A rapid screening method for determining the species of 
origin of a cell line involves a comparison of the electrophoretic 
patterns of lactic dehydrogenase (LDH) isoenzymes from the cell 
line with LDH patterns from fresh tissue. 


34842 (PNL—2850(Pt.1), pp 3.123-3.125) Purification and char- 
acterization of viral reverse transcriptase isolated from porcine cell 
cultures. Mallavia, L.P.; Frazier, M.E.; Hooper, M.J. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

This report is concerned with the isolation and characteriza- 
tion of reverse transcriptase from porcine (radiation-induced) retro- 
virus (PORRV). Properties of the purified enzyme were compared 
with normal cell DNA polymerases and with reverse transcriptase 
isolated from viruses representing the three classes of retroviruses 
(murine mammary tumor virus, Mason-Pfizer monkey virus, and 
Rauscher leukemia virus). Enzyme from the porcine virus shares 
many properties with the other viral reverse transcriptase; however, 
it cannot clearly be grouped into one of the three known classes 
because of its different template specificity. 


34843 (PNL—2850(Pt.1), pp 4.1-4.2) suai of bioplymers in 
high magnetic fields. Kalkwarf, D.R. Feb 1 

In Pacific Northwest Laboratory a report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Further evidence for alignment for biopolymers in magnetic 
fields was found in the higher melting points of gelatin and agarose 
gels formed in 1-T (tesla) fields. Also, additional electrophoretic 
measurements verified that long-chain DNA molecules move more 
rapidly through the latter gels. Viscosities of several types of biopo- 
lymers, however, were found to be unaffected by fields up to 1 T. 
Such observations suggest mechanisms for magnetic effects in cer- 
tain living systems. 


34844 (PNL—2850(Pt.1), pp 6.7-6.10) Induction of extracellular 
protease from Neurospora crassa: role of inhibitor and intracellular 
enzymes. Eirich, L.D.; Shields, C.A.; Drucker, H. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Cells of Neurospora crassa induced for extracellular protease 
production accumulate high levels of three different proteases during 
the induction procedure. Two of these proteases have electrophore- 
tic mobilities identical to the extracellular alkaline and neutral pro- 
teases. Another, strictly intracellular serine protease appears to be 
synthesized inresponse to starvation conditions and is the first pro- 
tease to accumulate to high levels in the cell. In freshly prepared cell 
extracts the alkaline and strictly intracellular proteases are nearly 
100% inhibited by an intracellular protease inhibitor(s). This inhibi- 
tory activity can be released by treating the extracts at pH 6.15 for 3 
hr at 37°C. The data suggest that a complex regulatory mechanism 
exists in N. crassa that may involve the sequential synthesis of the 
strictly intracellular, neutral, and alkaline proteases. 


34845 (PNL—2850(Pt.1), pp 6.11-6.14) Comparison of the prop- 
erties of an ATPase of avian myeloblastosis virus and its host cell. 
Schneider, R.P. Feb 1979. 
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In Pacific Northwest Laboratory annual ee for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Cell membranes from isolated avial leukemia cells (myelob- 
lasts) contain ATPase activity resembling that found in virus pe 
duced by the cells. The virus enzyme is of higher specific 
than its membrane counterpart, showing that it is scompuieted ber by 
the virus during maturation. The lipid environment and structural 
orgainzation of the ATPase are erent in membrane and virus, 
indicating that it is not localized exclusively in precursor viral- 
envelope patches in the membrane. 


34846 (PNL—2850(Pt. Pl), pp 6.15-6.17) Regulation of S-100 syn- 
thesis in rat glial cells. Anderson, L.E.; Morris, J.E.; Winn, L.S.; 
Wiley, W.R. Feb 1979. 

In Pacific Northwest Laboratory annual oe for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The relationship between density-dependent growth ate 
tion and the cellular accumulation of S-100 protein was 
a clonal glial cell culture, Cs, and two revertant sublines of Cg. Both 
parental (Cs) and sublines have comparable low levels of S-100 
throughout exponential growth. As the cultures become confluent, a 

rapid accumulation of $100 i is evident in parental strains, but not in 
a lines. In other studies this year we have confirmed that the 
trimeric form of ?-100 exhibits immunoreactivity with anti-S-100, 
whereas other forms do not. Also, both parental and revertant glial 
cells show high- and low-affinity binding sites for concanavalin A; 
however, a difference is evident in the ability of the cell lines and 
sublines to agglutinate. 


34847 (UR—3490-1484) Model for the control of potassium 
transport in PHA-stimulated human blood lymphocytes. G.B.; 
Simon, W.; Lichtman, M.A. (Rochester Univ., NY (USA). of 
Medicine and Dentistry). 1978. Contract EY-76-C-02-3490. 9p. 
(CONF-7806130—1). Dep. NTIS, PC A02/MF AO1. 

From 12. international Leudocyte culture conference; Beer- 
sheba, Israel (25 Jun 1978). 

Results are reported for studies on the obese | lymphocyte 
plasma-membrane ATP ase; substrate specifici Rites png 
membrane phosphatase activity; effect of PHA on y BR: 
brane ATP ase; correlation of K* with lymphocyte * counbaten- 
tion; and K* efflux, influx, and cell concentration in PHA-treated 
lymphocytes. (HLW) 


y, L.R. (Univ of California, Los Alamos, NM). Biochemistry; 
18: No. 6, 943-951(20 Mar 1979). 

Phosphorylated histone H1 (H1/sub p) was isolated from 
Chinese beleeter (line CHO) cell cultures syncghronously enriched 
in metaphase cells, and unphosphorylated H1 (Hilo) was isolated 
from cells arrested in G; by gee deprivation. Circular dichroic 
measurements of CHO H1/sub ee peal Hlo, and calf thymus H1 
indicate that (a) the cell-cycl 3 ee ta HI/ 
sub p/ do not alter the sensitivity ty oft c Oo salt- 
induced folding in solution; (b) the net ot structure of folded 
H1 is not affected by Hl phos Pay ee (c) the presence of 
divalent cations (which might bind to the phosphates of H1/sub p/) 
does not alter Hi folding or the folded conformation of H1/sub p/; 
and (d) the net secondary structure of folded CHO H1 is the same as 
that of calf thymus H1 and involves about 15% of the H1 residues. 
Sedimentation measurements of phosphorylated or po sg 
ed H1 provide no evidence of H1:H1 interactions in solution 
ly, H1:DNA complexes of CHO Hlo or H1/sub p/ and PM2 DNA 
were prepared by direct hemp: 4 Sedimentation boundary measure- 
ments as a function of sodium chloride concentration show that both 
Hilo and H1/sub p/ induce formation of a 140 +- 20S com t 
and of large heterogeneous aggregates (= 1500 S). bap k salt 
concentrations required to induce these sedimenti ~ 
similar for both Hlo and H1/sub p/, the circular Gichasic tect spectra of 
Hlo:DNA and Hi/sub p/:DNA in the es complexes (120 
mM NaCl) are different from one another. studies indicate 
that the cell-cycle-dependent phosphorylations of histone H1 have 
little effect upon H1 conformation, H1:H1 interactions, or ability of 
H1 to induce aggregation of DNA in H1:DNA complexes as a 
function of sodium chloride concentration. Nevertheless, circular 
dichroic spectra of aggregated H1:DNA complexes indicate that H1 
phosphorylation does alter the interaction of H1 with DNA. 


34849 Stability of polysome-associated RNA from 
soybean suspension culture cells. Silflow, C.D.; Key, J.L. (Univ. of 
Georgia, Athens). Biochemistry; 18: No. 6, 1013-1018(20 Mar 1979). 
The half-life of polysome-associated, poly(A)-RNA in expon- 
entially growing soybean (Glycine max) suspension culture cells was 
determined with pulse-chase experiments. Based on a best fit from a 
computer analysis of the data, two decay ne pe for poly(A)- 
RNA were found. One component had a half-life of approximately 
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0.6 h, while the other had a half-life of about 30 h, similar to the 
doubling time of the cultures. At the beginning of the chase period, 
the short-lived component represented on 90% of the 
total poly(A)-RNA in the polysomes. is percentage decreased 
ith time so that, under steady-state conditions, the long-lived 
component probably represented th majority of poly(A)-RNA. 


34850 Amino acid sequence and disulfide bond assignment of 
myotoxin a isolated from the venom of prairie rattlesnake (Crotalus 
viridis viridis), Fox, J.W.; Elzinga, M.; Tu, A.T. (Colorado State 
Univ., Fort Collins). Biochemistry; 18: No. 4, 678-684(20 Feb 1979). 

The pri structure of myotoxin a, a myotoxin protein 
from the venom of the North American rattlesnake Crotalus viridis 
viridis, was determined and the position of the disulfide bonds 
assigned. The toxin was isolated, carboxymethylated, and cleaved by 
cyanogen bromide, and the resultant peptides were isolated. The 
cyanogen bromide peptides were subjected to amino acid sequence 
analysis. In order to assign the positions of the three disulfide bonds, 
the native toxin was cleaved sequentially with cyano bromide 
and trypsin. A two peptide unit connected by one disulfide bond was 
isolated and characterized, and a three-peptide unit connected by 
two disulfide bonds was isolated. One peptide in the three-peptide 
unit was identified as Cys-Cys-Lys. In order to establish the linkages 
between the peptides and Cys-Cys-Lys, one cycle of Edman degra- 
dation was carried out such that the Cys-Cys bond was cleaved. 
Upon isolation and analysis of the cleavage products, the disulfide 
bonds connecting the three peptides were determined. The positions 
of the disulfide bridges of myotoxin a were determined to be totally 
different from those of neurotoxins isolated from snake venoms. The 
sequence of myotoxin a was compared with the sequences of other 

venom toxins using the computer program RELATE to 
determine whether myotoxin a is similar to any other types of toxins. 
From the computer analysis, myotoxin a did not show any close 
relationship to other toxins except crotamine from the South Ameri- 
can rattlesnake Crotalus durissus terrificus. 


34851 Heme biosynthesis and drug metabolism in mice with 
hereditary hemolytic anemia. Sassa, S. (Rockefeller Univ., New 
York, NY); aan A.; Bernstein, S.E.; Alvares, A.P. J. Biol. 
Chem.; 254: No. 3, 729-735(10 Feb 1979). 

Mice homozygous for the nb (normoblastosis) gene have 
severe hemolytic anemia characterized by increased catabolism were 
measured in the tissues of homozygous (nb/nb), heterozygous (+/ 
nb), and control (+/+) mice generated on the same genetic back- 

und. The functional capacity of the microsomal hemeprotein, 
cytochrome P-450, was also determined in the livers of these ani- 
mals. Mice homozygous for the nb gene defect had a marked 
increase in protoporphyrin content, 5-aminolevulinic acid (ALA)- 
dehydratase, and uroporphyrinogen I (URO)-synthase activities in 
erythrocytes. Lesser increases were observed in liver and spleen of 
nb/nb mice. The homozygous mice also had a marked increase in 
microsomal heme oxygenase activity in the liver, kidney, and spleen 
compared to normal controls. The increase in heme oxygenase 
activity is attributable to a higher specific activity mg of micro- 
somal protein in the case of the liver and the kidney and to the 
marked organamegaly in the case of the spleen. 


34852 Polysaccharides from heterocyst and spore envelopes of a 
blue-green alga. Cardemil, L. (Universidad de Chile, Santiago); 
Wolk, C.P. J. Biol. Chem.; 254: No. 3, 736-741(10 Feb 1979). 

The polysaccharides from the envelopes of heterocysts and 
spores of Anabaena cylindrica consist of repeating units containing 1 
mannosyl and 3 glucosyl residues, all linked by B(1 — 3) glucosidic 
bonds, with glucose, xylose, galactose, and mannose present in side 
branches. Degradation of the polysaccharides with specific glycosi- 
dases has permitted identification of the linkages to almost all of the 
branches. When the polysaccharides, from which all but two types 
of side branches had been cleaved, were digested with a B(1 — 3) 
endoglucanase, glucose, a tri-, and a pentasaccharide were produced. 
The oligosaccharide products were identified. The backbones of the 
polysaccharides were sequenced from the reducing terminus by a 
modified Smith ne. Analysis with NaB*H, at each stage of 
the degradation showed that the backbones terminate in the se- 
quence Man-Glc-Glc-Glc and are therefore presumed to have the 
structure (Man-Glc-Glc-Glc)/sub n/, and that they contain an aver- 
age of from 128 to 150 sugar residues. From the information ob- 
tained, the repeating sequences of the original polysaccharides from 
the two types of differentiated cells of A. cylindrica could be largely 
deduced and appeared to be identical. 


34853 RNA of tobacco etch virus contains poly(A). Hari, V.; 
Siegel, A.; Rozek, C.; Timberlake, W.E. (Wayne State Univ., De- 
troit, MI). Virology; 92: No. 2, 568-582(30 Jan 1979). 

The RNA of tobacco etch virus was extracted and found to 
have a molecular weight of 3.2 x 10° based on an extrapolation from 
polyacrylamide-gel electrophoresis mobility. The RNA from the 
virus could be separated into two classes, one containing and one 
lacking polyadenylate isostichs of sufficient length to bind to polyur- 
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idylic-acid-agarose. The two classes were present in variable 
amounts depending on the batch of virus used for isolation of RNA 
and both classes were infectious. 


34854 Amino acid replacements of the evolutionarily invariant 
tryptophan at position 64 in mutant forms of iso-1-cytochrome c from 
Saccharomyces cerevisiae. Schweingruber, M.E.; Stewart, J.W.; 
Sherman, F. (Univ. of Rochester, . J. Mol. Biol; 118: 481- 
496(1978). 

Tryptophan located at position 59 in vertebrate cytochromes 
c and at position 64 in yeast iso-l-cytochrome c is an evolutionarily 
invariant residue that is believed to be essential to the operation of 
the cytochrome c molecule. We show that this residue is replaced in 
at least partially functional iso-1-cytochromes c from cycl revertants 
of the yeast Saccharomyces cerevisiae. Tryptophan, tyrosine, and 
leucine are found at position 64 in the revertants from the cycl-84 
mutant, confirming the = evidence (Sherman et al., 1974) that 
the mutant contains an UAG nonsense codon and establishing that 
the site of the mutation corresponds to the normal tryptophan 64. In 
a revertant from the cycl-189 mutant, position 64 is occupied by a 
residue of phenylalanine. All three altered proteins are unstable, 
implying that tryptophan 64 has an essential and unique role for 
maintaining the normal structure of the cytochrome c molecule. In 
addition the iso-1-cytochrome c with leucine 64 and tyrosine 64 have 
greatly reduced biological activities, while iso-1-cytochrome c with 
the phenylalanine replacement has at least 20% of the wild-t 
activity or more. It remains uncertain whether the reduced specific 
activities are due to distorted tertiary structures or due to the 
specific lack of the tryptophan residue that may also have a direct 
functional role. 


34855 Developmental biochemistry of cotton seed embryogenesis 
and germination. Dilworth, M.F.; Dure, L. III. (Univ. of Georgia, 
Athens). Plant Physiol.; 61: 698-702(1978). 

The enzymic basis for the flow of nitrogen from arginine to 
asparagine during the first 3 days of germination has been measured 
in extracts from cotton (Gossypium hirsutum) cotyledons. Evidence 
that asparagine synthetase regulates asparagine accumulation in ger- 
mination (for transport to the axis) is presented. Further, evidence 
that the bulk of the nitrogen passed from one generation to the next 
in dicots is through an asparagine cycle involving the following 
sequence asparagine — arginine — storage protein — arginine — 
asparagine is discussed. 


34856 Excretion of nucleosides: isolation of 3-methylcytidine and 
N‘-acetylcytidine from normal human urine. Uziel, M. (Oak Ridge 
National Lab., TN); Taylor, S.A. J. Carbohydr., Nucleosides, Nucleo- 
tides; 5: No. 3, 235-249(1978). 

The modified ribonucleosides in normal human urine have 
been concentrated by affinity chromatography by use of an immobi- 
lized a. Two additional nucleosides, 3-methylcytidine 
and N‘-acetylcytidine, have been identified by several liquid chro- 
matography systems, ultraviolet spectra, identification of degrada- 
tion products, and comparison to authentic samples. The new nu- 
cleosides are excreted at rates of 0.7 +- 0.4 mg/day for N*- 
acetylcytidine and 0.6 +- 0.4 mg/day for 3-methylcytidine. Isosbes- 
tic points at 279 nm and 333 nm between pH 9 and pH 1 have been 
observed for N*-acetylcytidine; the half-life for this compound is 15 
h at pH 8.8 and 23°C. There are 15 additional ultraviolet-absorbing 
substances present in minor amounts on the chromatogram that have 
not been identified. 


34857 Rapid analytical separation of the 3’,5’-cyclic ribonucleo- 
tides on a conventional anion exchanger with mixed counter-ion elu- 
tion. Khym, J.X. (Oak Ridge National Lab., TN). J. Chromatogr.; 
151: 421-423(1978). 

A modification of ion-exchange procedures is described for 
the separation of the 5 naturally known 3’,5’-cyclic ribonucleotides 
on Aminex A-27 with an elutent composed of mixed counter-ions, 
i.e. citrate and perchlorate. The addition of the small amount of 
perchlorate insures that the cyclic nucleotides are eluted in sharp, 
distinct peaks with short retention times. Structurally similar compo- 
nents must be removed prior to the determination of the cyclic 
nucleotides found in cellular extracts. 


34858 Amino acid sequence of a myosin fragment that contains 
SH-1, SH-2, and N/sup tau/-methylhistidine. Elzinga, M. (Brookha- 
ven National Lab., Upton, NY); Collins, J.H. Proc. Natl. Acad. Sci. 
U.S.A.; 74: No. 10, 4281-4284(Oct 1977). 

A peptid having 92 amino acid residues and a calculated 
molecular weight of 10,478 was isolated from a cyanogen bromide 
digest of rabbit skeletal muscle myosin. It contained both proline and 
N/sup tau/-methylhistidine, indicating that it arose from the portion 
of the heavy chain that folds to form most of the globular head of 
the myosin molecule. The amino acid sequence of the peptide 
included the two sulfhydryl groups whose alkylation modifies 
myosin’s catalytic properties: sH2 at position 11 in the peptide, and 


SH-1 at position 21. This proximity in the sequence means that SH-1 
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and SH-2 must be relatively close together in myosin, and several 
lines of evidence suggest that this region is near the catalytic or actin 
binding site(s) of myosin. 


34859 Structure of native Renilla reniformis luciferin. Hori, K.; 
Charbonneau, H.; Hart, R.C.; Cormier, M.J. (Univ. of Georgia, 
Athens). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 10, 4285-4287(Oct 
1977). 

The structure of native luciferin from the bioluminescent 
coelenterate Renilla reniformis is shown to be 3.7-dihydro-2-(p- 
hydroxybenzyl)-6-(p-hydroxypheny])-8-benzylimidazol[1,2- 
a]pyrazin-3-one by mass spectral analysis of synthetic luciferin and 
the luciferin derived from a protein directly involved in the biolu- 
minescent system. A previous report of the molecular weight of 
luciferin is shown to be incorrect by reexamination of the spectral 
data and by synthesis of two derivatives. Detailed analysis of kinetic, 
emission, and quantum yield data for the isolated and synthetic 
luciferins confirms this structure. Confirmation of this structure in a 
number of species from different phyla suggests a common substrate 
for a variety of bioluminescent marine organisms. 


34860 Oligomycin-dependent ionophoric protein subunit of mito- 
chondrial adenosinetriphosphatase. Criddle, R.S.; Packer, L.; Shieh, 
P. (Univ. of California, Davis). Proc. Natl. Acad. Sci. U.S.A.; 74: No. 
10, 4306-43 10(Oct 1977). 

A proteolipid isolated from yeast mitochondrial 
adenosinetriphosphatase (subunit 9) (ATP a ng ten EC 
3.6.1.3) by chloroform/methanol extraction shown to dis- 
charge photo-induced potentials across a planar Phospholipid mem- 
brane containing bomen aaa Oligomycin, a specific inhibitor 
of oxidative phosphorylation which binds to this protein, allows the 
sanngeny gradient to be reestablished. When proteolipid was isolated 

rom an oligomycin-resistant strain, ionophoric activity was still 
obtained but the effect was not reversed by Sao. These 
studies suggest that the hydrophobic subunit-9 polypeptide is the 
ionophoric component linking ATP synthesis (hydrolysis) with 
proton translocation. 


34861 Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells. 
Schwarz, R.I.; Bissell, M.J. (Univ. of California, Berkeley). Proc. 
Natl. Acad. Sci. U.S.A.; 74: No. 10, 4453-4457(Oct 1977). 

In an adequate environment, primary avain tendon cells are 
capable of retaining both the full expression of differentiated func- 
tion and a correct morphological orientation for 1 week in culture. 
At high density and in the presence of ascorbate, they are fully 
stabilized in that they devote 25 to 30% of their total protein 
synthesis to collagen, a level comparable to that in tendon cells in 
ovo. However, either at low density or in medium without ascor- 
bate, they synthesize collagen at only a third of this level. If plated 
on a collagen matrix, these cells will orient themselves in a manner 
similar to that of tendon cells in vivo. Furthermore, they are capable 
of fully modulating the percentage of collagen synthesis upon addi- 
tion or removal of ascorbate and serum. e variation in the 
percentage of collagen produced is a result of alterations in collagen 
synthesis rather than of changes in total protein synthesis or hydrox- 
ylation of proline in collagen. Primary avian tendon cells, therefore, 
provide a suitable model for understanding the stability of the 
differentiated state, the mechanism of action of ascorbate, and the 
regulation of collagen biosynthesis. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 34902 


34862 (LBL—8422) Biochemistry of snake venom neurotoxins 
and their application to the study of synapse. Hanley, M.R. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1978. 
Contract W-7405-ENG-48. 266p. Dep. NTIS, PC Al2/MF AO1. 

Thesis. 

The crude venom of the Formosan banded krait, Bungarus 
multicinctus, was separated into eleven lethal protein fractions. Nine 
fractions were purified to final homogeneous toxins, designated a- 
bungarotoxin, 8-bungarotoxin, and toxins 7, 8, 9A, 11, 12, 13, and 14. 
Three of the toxins, a-bungarotoxin, 7, and 8, were identified as 
post-synaptic curarimimetic neurotoxins. The remaining toxins were 
identified as pre-synaptic neurotoxins. a-Bungarotoxin, toxin 7, and 
toxin 8 are all highly stable basic polypeptides of ~ 8000 daltons 
molecular weight. The pre-synaptic toxins fell into two structural 
groups: toxin 9A and 14 which were single basic chains of ~ 14,000 
daltons, and 8-bungarotoxin, and toxins 11 thru 13 which were 
composed of two chains of ~ 8000 and ~ 13,000 daltons covalently 
linked by disulfides. All the pre-synaptic neurotoxins were shown to 
have intrinsic calcium-dependent phospholipase A activities. Under 
certain conditions, intact synaptic membranes were hydrolyzed more 
rapidly than protein-free extracted synaptic-lipid liposomes which, in 
turn, were hydrolyzed more rapidly than any other tested liposomes. 


BIOMEDICAL SCIENCES, BASIC STUDIES 3605 


It was speculated that cell-surface arrays of phosphatidyl Soar 

ycolipids created high affinity fanpet f sites for B-b 

ingle-chain toxins were found to be qualitatively different from ‘the 
two-chain toxins in their ability to block the of acetyl- 
choline receptors, and were quantitatively different in their enzymat- 
ic and membrane disruptive activities. B-Bungarotoxin was shown to 
be an extremely potent neuronal lesioning agent. There was no 
apparent selectivity for choliner, ve over non-cholinergic neurons, 
nor for nerve terminals over cell bodies. It was suggested that B- 
bungarotoxin can be considered a useful new histological tool, 
which may exhibit some regional selectivity. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 34836, 34880, 34908, 34965 


34863 (LBL—8640) Development and application of resistive 
pulse spectroscopy: studies on the size, form and 

blood cells. Yee, J.P. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jan 1979. Contract W-7405-ENG-48. 18lp. Dep. 
NTIS, PC A09/MF AO1. 

Thesis. 

The following studies were conducted using the resistive 
pulse spectroscopy (RPS) technique: cumulative spectra and individ- 
ual pulse forms for rigid latex polymer spheres; acquisition and 
analysis of RPS spectral data by means of ial computer program; 
interaction of red blood cells with glutaraldehyde; membrane prop- 
erties of erythrocytes yep pe Bee osmotic hemolysis; revers- 
ible effects of the binding of chlorpromazine HCl at the red cell 
membrane surface; effects of high cholesterol diet on erythrocytes of 
guinea pigs; and multi-population analysis for a mixture of fetal and 
maternal red cells. (HLW) 


(PNL—2850(Pt.1), pp 1.22-1.24) Electron microscopic 
mediated phagocytosis. Hadley, J.G.; Adee, R.A. 


In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

The alveolar macrophage plays an important role in maintain- 
ing the sterility of the lower respiratory tract. Since the mechanism 
by which the macrophage effects its role as a scavenger is not well 
understood, this study was designed to examine the ultrastructural 
changes occurring during agropod-mediated phagocytosis. Electron 
microscopic examination of alveolar macrophages in the process of 
phagocytosis provided new insights into the mechanism of phagocy- 
tosis. 


34865 (PNL—2850(Pt.1), pp 4.6-4.7) Exposure of mammalian 
cell cultures to static magnetic fields. Frazier, M.E.; Andrews, T.K. 
Jr.; Thompson, B.B. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Static magnetic fields of 0.25 T appeared to significantly 
decrease the colony-forming abili ty racceey * efficiency) of ex 
cells, but the apparent cloning efficiency of VERO cells follwing 
removal from magnetic fields was significantly increased. These data 
suggest that magnetic fields may be inhibitory to cell growth. 
However, there was no significant difference between the growth 
rates (as determined by measuring population doubling times) of 
-_ cultures and the wth rate of cells grown in 0.25-T 

etic fields or that of cells previously exposed to 0.25-T magnet- 
ic f ields. These apparent differences in colony-forming efficiency are 
the result of increased cell clumping, not of some inhibitory effect of 
magnetic fields on cell division. 


34866 Induction of terminal differentiation in human promyelocy- 
tic leukemia cells by tumor-promoting agents. Huberman, E.; Calla- 
ham, M.F. (Oak Ridge National Lab., TN). Proc. Natl. Acad. Sci. 
U.S.A.; 76: No. 3, 1293-1297(Mar 1979). 

Human promyeloytic leukemia cells (HL-60) were induced to 
differentiation into mature cells by the tumor-promoting agent phor- 
bol-12-myristate-13-acetate and other related phorbol diesters. Dif- 
ferentiation was determined by an increase in the percent of myelo- 
cytes, metamyelocytes, and other mature myeloid cells as well as by 
an increase in the percent of phagocytizing cells. Induction of 
differentiation could be determined after 2 days of treatment with 
phorbol-i2-myristate-13-acetate at a dose as low as 6x10™"' M. A 
correlation was found between reported tumor-promoting activity of 
a series of phorbol esters and their ability to induce myeloid differen- 
tiation and to inhibit cell growth. It is suggested that tumor-promot- 
ing agents like chemicals that induce terminal differentiation in these 
cells, at extremely low concentrations, may be used as a tool in the 
study of the control of cell growth, cell differentiation, and malig- 
nancy in human leukemic cells. 
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34867 Measurement and purification of human chromosomes by 
flow cytometry and sorting. Carrano, A.V.; Gray, J.W.; Lenglois, 
R.G.; Burkhart-Schultz; Van Dilla, M.A. wrence Livermore 


Lab., CA). Proc. Natl. Acad. Sci. U.S.A.; 76: No. 3, 1382-1384(Mar 
1979). 


The 24 human chromosome types of a normal diploid fibrob- 
last cell strain were classified into 15 groups by high-resolution flow 
cytometry on the basis of 33258 Hoechst fluorescence. Chromo- 
somes associated with each group were flow sorted onto microscope 
slides and identified by quinacrine banding analysis. DNA cytopho- 
tometry of metaphase chromosomes from the same cell strain sup- 
ported and extended this identification. Four of the groups purified 
were due to chromosomes of a single type, namely, chromosomes 5, 
6, 13, and 17. Eight additional groups were also ted and found 
to contain the following chromosomes: | and 2; 3 and 4; 7, 8, and X; 
9-12; 14 and 15; 16 and 18; 20 and Y; and 19, 21, and 22. The average 
purity for the 12 sorted fractions was 78%. 


34868 Immunocytochemical distinction between primary and sec- 

ondary granule formation in developing human neutrophils: correla- 

tions with Romanowsky stains. Pryzwansky, K.B.; Rausch, P.G.; 

pa el, J.K.; Herion, J.C. (Univ. of North Carolina, Chapel 
ill). Blood; 53: No. 2, 179-185(Feb 1979). 

Electron-microscopic studies with peroxidase cytochemistry 
have shown that primary (azurophilic) granules in human neutro- 
phils are synthesized in promyelocytes, while secondary (specific) 

ules are formed in myelocytes. However, these studies were 
ited by the lack of specific markers for secondary granules and by 
the inability to make direct comparisons of electron-microscopic 
morphology with the light-microscopic appearance of the same cell. 
Thus secondary ules cannot be identified reliably and the rel- 
evance of these findings to the light-microscopic interpretation of 
clinical bone marrow specimens cannot be evaluated. To circumvent 
these —-. we developed a method to permit immunofluores- 
cent demonstration of primary and secondary granule markers in 
cells stained with Romanowsky agents. Normal human marrow cells 
were stained with May-Gruenwald-Giemsa and photographed. The 
slides were decolorized in buffered glycerine and saline for 24 hr and 
then stained with fluorescein- and rhodamine-conjugated monospeci- 
fic antisera to human granulocyte myeloperoxidase, cathepsin G, 
elastas, lysozyme, and lactoferrin. The same cells were then located 
and examined for conjugate binding. Double stains with fluorescein- 
and rhodamine-labeled antisera offered the additional advantage of 
simultaneous identification of primary and secondary granules. This 
approach confirmed the partition of primary and secondary granule 
roteins and related their appearance to the maturation of develop- 
ing neutrophils in normal human bone marrow. 


34869 Involvement of the light-harvesting complex in cation regu- 
lation of excitation energy distribution in chloroplasts. Burke, J.J.; 
Ditto, C.L.; Arntzen, C.J. (Univ. of Illinois, Urbana). Arch. Biochem. 
Biophys.; 187: No. 1, 252-263(1978). 

A highly purified enh pigment—protein complex 
(LHC) was obtained by fractionation of cation-depleted chloroplast 
membranes using the nonionic detergent, Triton X-100. The isolated 
LHC had a yo en a/b ratio of 1.2 and exhibited no photoche- 
mical activity. SDS-polyacrylamide gel electrophoresis oft the LHC 
revealed three polypeptides in the molecular weight classes of 23, 25, 
and 30 x 10% Antibodies were ae against the LHC and their 
specificity was established. The effect of the a-LHC (antibodies to 
LHC) on salt-mediated changes in PS I and PS II photochemistry, 
Chi a fluorescence inductions, and 77°K fluorescence emission 
spectra was investigated. The results show that: (i) The Mg” - 
induced 20% decrease in photosystem I (PS I) quantum yield 
observed in control omy oy was blocked by the presence of the 
a-LHC antibody. (ii) The Mg” -induced 70% increase in photosys- 
tem II (PS II) quantum yield of control chloroplasts was reduced 
35% for plastids in the presence of a-LHC antibody. (iii) The Mg” - 
induced increase in room-temperature variable fluorescence was 
reduced 60% by a-LHC antibody. (iv) The Mg” -induced increase 
in the F685/F730 emission peak ratio at 77°K was inhibited 50% in 
the presence of a-LHC antibody. These results provide direct evi- 
dence for the involvement of the light-harvesting complex in cation 
regulation of energy redistribution between the photosystems. The 
fact that the a-LHC antibody does not fully block Mg” -induced PS 
II increases or chlorophyll fluorescence increases supports the con- 
cept that Mg** has two mechanics of action: one effect on energy 
distribution and a second direct effect on photosystem II centers. 


34870 Quantitative assessment of ultrastructural changes in pri- 
mary roots of corn (Zea mays L.) after geotropic stimulation. I. Root 
cap. McNitt, R.E.; Shen-Miller, J. (Argonne National Lab., IL). 
Plant Physiol.; 61: 644-648(1978). 

The root cap is the site of gravity perception. In the study of 
caps of primary roots of corn (Zea mays L.), we compared the 
ultrastructure of geotropically responding roots that had received a 
661 nm (red) irradiation (60 second) with nonresponding dark con- 
trol roots kept in the dark, at comparable times following geotropic 
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stimulation for a total of 150 minutes. The outstanding differences in 
the light-exposed root caps at the ultrastructural level were: (a) 
significantly more Golgi apparatus (dictyosomes) were found in the 
top than in the bottom of red-ex cells; a random distribution is 
seen in the dark control cells; (b) the nucleus preferred the top in a 
greater number of the red-exposed cells; (c) the pattern of mitochon- 
dria localization was identical in both treatments, a greater prefer- 
ence for the top; however, the number of mitochondria was reduced 
in the bottom of red-treated cap cells as compared to the control 
cells. A lowering in number in the bottom of the red-treated cells 
was noted also in the dictyosomes; and (d) in a small peeteee of 
cells that showed a preferential distribution of endoplasmic reticu- 
lum (ER), more red-exposed cells than controls, during the period 30 
to 135 minutes after stimulation, had less ER in the top; cells in both 
treatments showed no preferred position for ER distribution. Com- 
monalities in ultrastructural behavior also existed in the red- and 
dark-treated root cap cells: (a) sedimentation of amyloplasts, with no 
difference in total number between treatments; and (b) a close 
association between amyloplasts and ER in both groups. Polarization 
of organelles occurred in both the geotropically responding and 
nonresponding roots. The differences in dictyosome and nuclear 
localization, and dictyosome and mitochondrial number could be 
correlated with the tropic response in the red-exposed roots and no 
response in the dark roots, which in turn could be related to the 
reported hormonal events in the geotropism of roots. 


34871 Parasinusoidal location of megakaryocytes in marrow: a 
determinant of platelet release and a physiologic version of vascular 
invasion and metastasis. Lichtman, M.A.; Chamberlain, J.K.; Simon, 
W.; Santillo, P.A. (Univ. of Rochester, NY). Trans. Assoc. Am. 
Physicians; 90: 313-323(1977). 

Our observations confirm the oo gee of others that mega- 
karyocytes in marrow are not randomly positioned. They reside in 
proximity to vascular sinuses. Platelet release occurs, at least in part, 
through penetration of the endothelial cell of the vascular sinus wall 
by me; ocyte cytoplasmic processes. Platelets are released into 
the marrow sinus as packets of demarcating megakaryocyte cyto- 
~ that presumably undergo further maturation into single plate- 
ets in the circulation. The initial probing into the abluminal surface 
of endothelial cells by megakaryocyte cytoplasm is similar to the 
penetration of tumor cells in experimental models into the luminal 
surface of endothelial cells. Platelet release and circulation may be a 
physiologic version of vascular invasion and metastasis. Further 
studies of this process may provide important insights into cell-cell 
interactions. 

34872 Two procedures for estimating mean cell volume. Will, 
P.C.; Brake, E.T.; Cook, J.S. (Oak Ridge National Lab., TN). TCA 
Man.; 3: No. 2, 601-605(1977). 

Mean cell volumes often must be measured during experi- 
ments involving cultured cells. For example, knowledge of the cell 
volume is required to determine the intracellular concentration of 
any molecule. Also a change in mean cell volume is an indication of 
cell aging. Although the sizes of cells in culture frequently are 
distributed widely about the mean, alterations of cell volume in 
response to most treatments are generally manifest on all cells in the 
population, and therefore changes in the mean cell volume may be 
used as a general indication of cell volume changes. Although 
electronic methods of cell sizing are generally more precise and 
rapid than manual procedures, not all laboratories have access to the 
as instrumentation required; therefore manual procedures 
still are widely used. Furthermore, since all methods depend upon 
some absolute calibration standard, manual procedures, if executed 
with sufficient care, may yield results as accurate as the automated 
methods. Manual methods involve either: (a) the use of measuring 
devices such as the ocular micrometer, which depends upon the 
approximation that the cells are perfect spheres when measured; or 
(b) determinations of packed-cell volumes, which involve accurate 
measurements of both the cell pellet volume and the extracellular 
space. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 34862 


34873 Effect of method on the measurement of K* concentration 
in PHA-treated human blood lymphocytes. Segel, G.B.; Lichtman, 
M.A. (Univ. of Rochester, NY). Exp. Cell Res.; 112: 95-102(1978). 

Lymphocyte K* concentration after PHA treatment was 
measured by physicochemical and isotopic techniques. No signifi- 
cant alteration in lymphocyte K* concentration after PHA treatment 
was observed by either method. Lymphocyte K* however, de- 
creased markedly when the lymphocytes were dispersed in washing 
solutions after PHA treatment. This decrease in cell K* was the 
result of the exchange of intracellular K* for the cation present in 
the washing solution, and of lympholysis resulting from the disper- 
sion of cells agglutinated by PHA. These studies emphasize that 
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disaggregated, lectin-treated lymphocytes suffer severe membrane 
damage and their contents cannot be expressed on the basis of cell 
number measured prior to washing with dispersion. Lectin treatment 
of lymphocytes not subjected to an aggregation—disaggregation 
cycle produces a more physiologic relevant alteration in lym epee 
membrane permeability which results in accelerated leak o 

solutes like K*. 


34874 Developmental regulation in cotton seed germination: po- 
lyadenylation of stored messenger RNA. Harris, B.; Dure, L. itr 
(Univ. of Georgia, Athens). Biochemistry; 17: No. 16, 324-330(1978). 
Evidence that RNA preexisting in the cotyledons of mature 
cotton seed (stored mRNA) is polyadenylated during the first day of 
germination is presented, based on three different experimental data 
sets. First, actinomycin D is found to inhibit **PO, incorporation 
into mRNA-poly(A) by 62%, into mRNA by 70%, but into poly(A) 
only 30%. Second, far more **PO, and [2-*H]adenosine are incorpo- 
rated into the poly(A) portion of mRNA-poly(A) than into the 
mRNA portion as would be expected from their relative sizes and 
base composition. This underlabeling of the mRNA moiety is en- 
hanced when cotyledons are se in actinomycin D. Howev- 
er, an expected distribution of the isotopes between the mRNA and 
mw moieties is found in cotyledons labeled later in germination. 
ird, spectral measurements of the absolute amount of mRNA- 
poly(A) accumulated during the first day of germination in cotyle- 
dons germinated in actinomycin D are larger than would be expect- 
ed from the 70% inhibition of mRNA labeling caused by the drug. 
The three sets of data suggest that over 50% of the total mass of 
mRNA polyadenylated during early germination exists in the mature 
seed. Its complexity, however, has not been measured. These data 
may explain the sensitivity of much of germination enzyme synthesis 
to inhibition by 3’dAdo during early germination and its insensitivity 
to actinomycin D during this period. 


GENETICS 


REFER ALSO TO CITATION(S) 34839, 34840, 34851, 34854, 
34899, 34908, 34919, 34920, 34971 


34875 (COO—2472-05) Study of mathematical models of muta- 
tion and selection in multi-locus systems. Annual progress report, 
December 1, 1977—November 30, 1978. Lewontin, R.C. (Harvard 
Univ., Cambridge, MA (USA). Museum of Comparative Zoology). 
1978. Contract EY-76-S-02-2472. 12p. Dep. IS, PC A02/MF 
AOl. 

A computer and anaytic study of the interaction between 
genetic drift and directional selection in multi-locus systems has 
shown that when selectively favorable alleles are in low to moderate 
initial frequencies, the process of selection in finite populations will 
cause a greater genetic divergence between identically selected 
populations than would occur with genetic drift alone. The relation 
between population size, selection parameters, and initial genetic 
constitution of the populations for which this phenomenon occurs 
has been established. A numerical and analytic study was made of 
effctive density in populations that are non-uniformly distributed 
over area. A measure of effective density, D/sub p/, the person- 
weighted density has beeen related to the conventional density 
measure which is area-weighted, by the variances of area and 
population and their covariance. The effective densities in the 
United States were computed from the county by county census 
figures of 1960, and it was shown that the effective density of 
occupation is 50 times higher than the conventional density measure 
shows. 


34876 (COO—4159-04) Genetic and developmental study of a 
complex locus in the house mouse. Bennett, D. (Sloan-Kettering Inst. 
for Cancer Research, New York (USA)). Jun 1978. Contract EE-77- 
S-02-4159. 7p. Dep. NTIS, PC A02/MF AO1. 

More than 40 T/t locus and other mouse chromosome 17 
variants have been maintained and studied genetically. Mapping 
experiments with a viable recessive allele give evidence that it 
effectively maps to both ends of the chromosome segment between 
the loci of T and qk, and thus may span three centimorgans. Data 
from these same experiments showed that at least on the genetic 
background used in this case a chromosome (T/sup Hp/ + tf) that 
almost certainly carries a deficiency is semi-lethal in homozygotes, 
which are only roughly one-half as viable as their homozygous wild- 
type sibs. In other experiments, an unusual effect of either back- 
ground genotype or iso-allelic variation on transmission ratio distor- 
tion has been discovered, and will be analyzed. Experiments to 
extract t-mutations from wild populations of mice, and type them for 
H-2 and several linked enzyme variants are in progress. 


34877 (PNL—2850(Pt.1), pp 4.8-4.10) Dominant lethal studies in 
mice exposed to dc magnetic fields. Mahlum, D.D.; Sikov, M.R.; 
Decker, J.R. Feb 1979. 
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In Pacific Northwest Laboratory annual — for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Breeding performance of male mice was not adversely affect- 
ed by exposure to magnetic fields up to 1.0 T. 
exposure produced no detectable increase in incidence of dominant 
lethal mutations. 


(RLO—2225-T5-47) Mathematically tractable family of 
genetic mapping functions with different amounts of interference. 
Felsenstein, J. (Washington Univ., Seattle (USA). 
ics). 1978. Contract EY-76-S-06-2225-005. 12p. Dep. 
MF AOl1. 

By extension of the argument of Kosambi, a — of map- 
ping functions can be derived, which have a — 
the intensity of interference. Different values of this parameter yield 
the Haldane and Kosambi mapping functions as special cases. The 
parameter is the coincidence coefficient for nearby small intervals. 
The family includes mapping functions for negative interference. A 
simple rule for combining recombination fractions in adjacent inter- 
vals is also obtained 


34879 Incidence of struvite urinary calculi in two ancestral lines 
of beagles. Kaspar, L.V.; Poole, C.M.; Norris, W.P. (Argonne Na- 
tional Lab., IL). Lab. Anim. Sci.; 28: No. 5, 545-550(1978). 

In the last 17 years, 55 of 2,125 (2.6%) purebred ——_ 
maintained in a closed colony had urolithiasis. Males 
72.7% of the affected animals. All the uroliths except one eet in the 
kidneys were in the urinary bladder, the urethra, or both. All 
uroliths were nearly pure magnesium ammonium phosphate hexahy- 
drate. Partially inbred beagles had a 10.7% incidence of urolithiasis, 
compared to a 2.0% incidence in an outbred line. 


34880 Longevity, aging, and comparative cellular and molecular 
biology of the house mouse, Mus musculus, and the white-footed 
mouse, Perom: Sacher, G.A.; Hart, RW. Birth Defects, 
Orig. Artic. Ser.; 14: No. 1, 71-96(1978). 

A comparative research program was developed to identify 
the genetically controlled mechanisms responsible for the phyloge- 
netic differences in mammalian longevity. Well defined pairs of 
species were chosen that were closely related taxonomically, yet 
differed significantly in tongevity. Comparisons were made of the 
survival characteristics and tumor pathology of Mus musculus and 
Peromyscus Leucopus. The model of these two mammals include 
anatomic and physiologic characterization, and cellular and molecu- 
lar considerations. 


METABOLISM 
REFER ALSO TO CITATION(S) 34323, 34835, 34987 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 34901, 34902 


34881 Quantitation of pathways of ethanol metabolism. Havre, 
P.; Abrams, M.A.; Corrall, R.J.M.; Yu, L.C.; Szczepanik, P.A.; 
Feldman, H.B.; Klein, P.; Kong, M.S.; Margolis, J.M.; Landau, B.R. 
(Case Western Reserve Univ., Cleveland, OH). Arch. Biochem. 
Biophys.; 182: 14-23(1977). 

A method has been developed for estimating the sum of the 
contributions to ethanol oxidation by the microsomal ethanol-oxidiz- 
ing system (MEOS) and catalase in the intact liver cell. It 
upon a comparison of the fate of the R hydrogen of ethanol and the 
hydrogen bound to carbon-2 of sorbitol under identical conditions. 
Limitations of the approach, particularly as regards isotopic effects, 
are defined. Under the condition of incubation of liver slices Ss tome rat 
and monkey at a concentration of ethanol of 3 mg/ml and from rat at 
1 mg/ml, alcohol dehydrogenase catalysis is concluded to account, 
on the average, for 89% or more of the initial metabolism of ethanol. 
As by-products of this study, the stereospecificity of the sorbitol 
dehydrogenase-catalyzed reaction is shown to be of the A type in 
the rat, and evidence is obtained for the irreversibility of sorbitol 
oxidation in the intact liver cell. 


MEDICINE 


34882 Inhibition of tumor promotion by See ee 
ochemical mechanism 


an approach to the bi of promotion. S are 

Fischer, S.M.; Viaje, A; Berry, D.L.; Bracken, W.M.; 

Miller, D.R. (Oak Ridge National Lab., TN). pp 173- 195 of “ot 

= Vol. 2. Slaga, T.J.; Sivak, A.; Boutwell, R.K. (eds.). New 
ork, NY; Raven Press (1978). 
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This report as well as previous studies indicate that the 
antiinflammatory steroids are extremely active inhibitors of the 
tumor-promoting phorbol esters. The relative antiinflammatory po- 
tencies of a series of synthetic fluorinated glucocorticoids correlates 
with their ability (a) to inhibit mouse skin tumor promotion by TPA, 
(b) to counteract TPA-induced skin hyperplasia, and (c) to inhibit 

i DNA synthesis. The relative potencies of the steroids 
tested followed the order F > FA > FCA > dexamethasone > 
cortisol. It is remarkable that the compounds F, FA, and FCA were 
active on mouse skin at dosages as low as a few micrograms. In the 
present study, the nonsteroidal antii ry agents oxyphenbu- 
tazone, indomethacin, and seclazone, were also examined since these 
agents (when given systemically) inhibit experimentally induced 
i tion in animal systems and inflammatory diseases in man. It 
was found, however, that in general the effects of these agents on 
TPA-induced i tion, tumor promotion, and DNA synthesis 
in mouse skin (when given topically) were not very impressive when 
compared to the powerful inhibitory effects of the steroidal agents. 
The mechanism by which FA and other glucocorticoids inhibit 
mouse skin tumor promotion and complete a may be 
related to their ability to inhibit DNA synthesis, which consequently 
counteracts the induction of hyperplasia induced by tumor promot- 
ers and carcinogens. The antiinflammatory agents definitely do not 
have an effect on the metabolism of TPA. These agents may also 
have an effect on the specific cellular Lape of TPA. Regardless of 
the precise underlying mechanism, the results obtained with highly 
potent synthetic steroids lend encouragement to further explorations 
of the important area of inhibition of specific stages in the process of 
carcinogenesis. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 34392, 34393, 34908, 34921 


34883 Argonne Bioanalytical Center. A resource for collaborative 
biomedical tions of stable Klein, P.D.; Szc i 


applica’ isotopes. ) zepanik, 

P.A.; Hachey, D.L.; Schoeller, D.A. (Argonne National Lab., Ill. 

SA); Chicago Univ., Ill. (USA). t. of Medicine). pp 313-322 of 

table isotopes in the life sciences. Vienna; International Atomic 
Energy Agency (1977). 

From IAEA/CMEA technical committee on modern trends 


in the —— application of stable isotopes; Leipzig, German 


Democratic Republic (14 Feb 1977). 

The Argonne Bioanalytical Center was instituted in 1970 to 
promote the application of stable, non-radioactive isotopes to clinical 
research diagnosis. The Center has maintained a program of explora- 
tive syntheses, designed to provide the required compounds led 
with 7H, °C or ™N; a program of instrumental development to 
construct prototype instruments for determining isotope ratios in 
organic molecules using gas chromatography-mass spectrometry; a 
fe my of analytical development that its isolation of key 

lied molecules from the clinical sample in pri tion for isotope 
ratio measurements; and an extended network of clinical collabora- 
tors who are concerned with the pharmacological, pediatric, gyne- 
cological, and gastroenterological applications of stable isotopes. In 
addition, the Center, under the sponsorship of Argonne National 
Laboratory, has convened meetings on these applications of stable 
isotopes which were held in 1971, 1973, and 1975. The proceedings 
of each meeting have been published and comprise, in total, about 
160 papers by workers in the United States of America, Europe, and 


34884 (EUR—5734, pp 79-82) Post metabolic wasting in hospi- 
tals. Favino, A. (Pavia Univ. (Italy)). 1977. 

From Seminar on radiation protection problems in connection 
with the preparation and use of p uticals containing radioac- 
tive substances; Luxembourg, Luxembourg (27 Sep 1976). 


It seems desirable that some sort of control be exerted over 
post metabolic wasting by hospitals, to be able to provide authority 
useful information about amounts and rhythms of disposals, contrib- 
uting data for a better evaluation of the environmental receptivity as 
well as for minimizing somehow the amount of radioactivity released 
into the environment. A first step about safe handling of post- 
metabolic wasting from patients is careful collection, manipulation 
and disposal of the waste. Detailed registration of the injected 
radionuclides with distinction between inpatients and outpatients 
needs to be also regularly carried out. A further step is connected 
with the = in the hospital of some sort of delay before 
disposal of radionuclides released by patients when of less shorter 
physical half lives and when excreted in amount of tenths of mCi as 

1] in therapy of thyroid cancer and '**Xe in lung functions studies, 
in the minority of facilities where such procedures are carried out. 
More sophisticated treatments of t metabolic 
radiopharmaceuticals Nga - can be done, although not always 
recommended for risks in holding and spreading contamination 
especially in cases of faulty manipulations. 
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34885 Three-dimensional reconstruction in planar positron cam- 
eras using fourier deconvolution of generalized tomograms. Tam, 
K.C.; Chu, G.; Perez-Mendez, V.; Lim, C.B. (Univ of Calif, Law- 
rence Berkeley Lab). JEEE Trans. Nucl. Sci; NS: No. 1, 152- 
159(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A computational method for obtaining three-dimensional re- 
constructions of positron emitting radio-nuclei distributions using a 
Planar Positron camera is described. The method involves the use of 
a Filtered Fourier Deconvolution Method. Construction of General- 
ized Tomograms capable of emphasizing the large angle events is 
introduced. The finite size of the Positron Camera detector and its 
effect on the reconstruction are discussed. 11 refs. 


34886 Characteristics of computed tomographic reconstruction 
noise and their effect on detectability. Hanson, K.M.; Boyd, D.P. 
(Univ of Calif, Los Alamos Sci Lab, NM). JEEE Trans. Nucl. Sci.; 
NS: No. 1, 160-163(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The process of reconstruction of a 2-D density distribution 
from 1-D projections has the effect of suppressing the low frequency 
oe of the noise power spectral density distribution. This low 

uency suppression is demonstrated for computed tomographic 
(ch reconstructions from an EMI 5005 scanner. An alternative 
method of displaying the implied long range negative correlation in 
CT noise is through the noise granularity function. It is expected that 
large objects are easier to detect in the presence of computed 
tomographic noise than in the presence of white noise of the same 
r.m.s. magnitude. A simple detectability phantom is described which 
allows this hypothesis to be tested on x-ray CT scanners. 6 refs. 


34887 Class of near-perfect coded apertures. Cannon, T.M.; Fen- 
imore, E.E. (Univ of Calif, Los Alamos Sci Lab, NM). JEEE Trans. 
Nucl. Sci.; NS: No. 1, 184-188(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The encoding/decoding method produces artifacts, which 
even in the absence of quantum noise, restrict the quality of the 
reconstructed image. This is true of most correlation-type methods. 
If the decoding procedure is of the deconvolution variety, small 
terms in the transfer function of the aperture can lead to excessive 
noise in the reconstructed image. The authors propose to circumvent 
both of these problems by use of a uniformly redundant array (URA) 
as the coded aperture in conjunction with a special correlation 
decoding method. The correlation of the decoding array with the 
aperture results in a delta function with deterministically zero side- 
lobes. It is shown that the reconstructed image in the URA system 
contains virtually uniform noise regardless of the structure in the 
original source. Therefore, the improvement over a single pinhole 
camera will be relatively larger for the brighter points in the source 
than for the low intensity points. 12 refs. 


34888 Pulsed system for obtaining microdosimetric data with 
high intensity beams. Zaider, M.; Dicello, J.F.; Hiebert, R.D. (Univ 
of Calif, Los Alamos Sci Lab, NM). JEEE Trans. Nucl. Sci.; NS: No. 
1, 202-204(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

The use of heavy particle accelerators for radiation therapy 
requires high intensity beams in order to produce useful dose rates. 
Conventional microdosimetric techniques are not available under 
these conditions because exceedingly high count rates result in 
detector damage, gas breakdown, and saturation effects in the elec- 
tronics. A description is given of a new microdosimetric system 
developed at the Pion Biomedical Channel of LAMPF. The accel- 
erator provides a variable low intensity pulse once every ten high 
intensity EY Hy The voltage on the detector is pulsed in 
coincidence with the low intensity pulse so that the authors were 
able = operate the detector under optimum data-taking conditions. 
14 refs. 


34889 Fabrication and evaluation of Hgl, miniature probes for 
in-vivo medical applications. Caine, S.; Holzer, A.; Beinglass, I.; 
Schieber, M.; Lowenthal, E. (Heb Univ of Jerusalem, Sch of Appl 
Sci, Isr). JEEE Trans. Nucl. Sci.; NS: No. 1, 649-652(Feb 1978). 
(CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Tiny nuclear detector mercuric iodide probes which fit into a 
syringe needle of 0.9 mm diameter have been fabricated. Spectrosco- 
pic evaluation of the nuclear response shows improved energy 
resolution of less than 10% for $sup 57$Co and $sup 241$Am. The 
probes show long term stability. One of the still unsolved problems 
of these probes is the lower energy anisotropic spatial response. 
Single sources of $sup 137$Cs and $sup 125$I were placed in a water 
phantom and counted with the probes. Calibration of the probes 
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against the calculated dose rates for these sources was carried out 
and plotted. 9 refs. 


34890 Nuclear medicine, 1978. Blaufox, M.D.; Freeman, L.M. 
Bronx, NY; Albert Einstein College of Medicine (1978). 72p. 
(CONF-7804119—(Absts.)). Albert Einstein College of Medicine, 
1300 Morris Park Ave., Bronx, NY 

From Conference on nuclear medicine; New York, NY, USA 
(3 Apr 1978). 

Some topics discussed are as follows: recent developments in 
nuclear instrumentation; computed tomography; ultrasound; new 
radiodiagnostic agents; thyroid imaging; thrombus detection with 
radiolabeled fibrinogen and contrast venography; the lung scan; 
radionuclides in nephiology; clinical uses of gallium citrate; the bone 
scan; myocardial imaging; methods of determining cardiac output 
and ejection fraction; and thallium-201 imaging in acute myocardial 
infarction. (HLW) 


EXTERNAL RADIATION IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 34890, 34915 


34891 (PB—285094) A study of the effect of high yield criteria 

for emergency room skull radiography. Final report. Phillips, L.A. 

os ga Univ., Seattle (USA)). Jul 1978. Contract FDA-223-76- 
19. 25p. 

The publication reports on the development and use of a 
specific list of x-ray referral criteria for the skull examination for 
trauma and investigates the effect these criteria had on physician 
utilization patterns. Thus, the study examines the problem which 
often underlies unnecessary x-ray examinations: the lack of scientific 
data concerning when x-rays are indicated and when they are not. 
The findings show that a major reduction in Emergency Department 
skull radiography can be achieved through the use of specific 
referral criteria. Efforts to control skull film radiography can result 
in significant health care cost savings as well as reduced population 
radiation exposure. 


EXTERNAL RADIATION IN THERAPY 


34892 (HRP—0025223) Standards and general criteria for the 
planning and certification of need of megavoltage radiation oncology 
units in health care facilities. (New Jersey State Dept. of Health, 
Trenton (USA)). 6 Oct 1977. 27p. NTIS PC A03/MF AOl1. 

Minimum standards and guidelines to be op by State 
p poo and New Jersey health systems agencies in the examination 
of certificate-of-need applications and in the development of plan- 
ning activities for radiation oncology uaits in health care facilities 
are presented. Radiation oncology is a medical discipline devoted to 
education and research in the use of ionizing radiation for the 
treatment of neoplastic disease. The proper application of radiation 
can be directed at either curative or palliative intent. It is an 
important and effective technique for the management of cancer. 
Radiotherapy equipment in clinical use is divided into four main 
categories: superficial, orthovoltage, megavoltage, and treatment 
planning facilities. Particular attention is given to megavoltage 
equipment which emits or generates rays over 1,000 kilovolts. These 
high energy rays effect better penetration of human tissue and are 
skin-sparing in nature, thus allowing for better tumor-to- skin dose 
ratios. The regionalization of megavoltage therapy services is dis- 
cussed. Data on hospital megavoltage facilities in New Jersey for 
1974, 1975, and 1976 are provided. The standards and guidelines 
pertain to utilization, personnel, and general criteria. A form for use 
by megavoltage radiation therapy units is appended. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 32905, 32917 


34893 (PNL—2850(Pt.1), pp 4.16-4.17) Are magnetic fields mu- 
tagenic. Hungate, F.P. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Preliminary testing of the mutagenicity of magnetic fields, 
using bacterial systems, suggests that slight increases in mutation 
frequency may occur following exposure. However, there appears to 
be no suggestion of a dose-effect relationship within the region of 0.1 
to 1.1 tesla (T), nor does there appear to be increased mutation 
frequency with increased duration of exposure. 


34894 (UR—3490/LCP-14) Incorporation of cloned DNA by 
Bacillus subtilis. Duncan, C.H. (Rochester Univ., NY (USA). Dept. 
of Radiation pr ye 1978. Contract EY-76-C-02-3490. 128p. Dep. 
NTIS, PC A07/MF AO1. 


BIOMEDICAL SCIENCES, BASIC STUDIES 3609 


Chimeric —. consisting of Bacillus DNA coupled to 
Escherichia coli DNA, were used to study genetic exchange in the 
soil bacterium, Basillus subtilis. These studies revealed that plasmids 
containing thyP3, a gene which shares nucleotide sequence homol- 
ogy with the B. subtilis chromosome, transform B. subtilis thymine 
auxotrophs to prototrophy at a high frequency whether the plasmid 
DNA is in circular or linear form. Transformation of the same strain 
with plasmids containing the — thy822 occurred at a much lower 
frequency, required circular DNA molecules, and required the pres- 
ence of DNA sequences homologous to the B. subtilis chromosome 
on the plasmid. Hybridization analysis of chromosomal DNA from 
clones transformed with thy822 demonstrated that the entire chi- 
meric plasmid was inserted in the chromosome by a Campbell style 
integration event. This type of additive recombination had not been 
previously observed during transformation of B. subtilis. To facili- 
tate this work the two site specific endonucleases from Bacillus 
ae were characterized by genetic and biochemical procedures. 

ese studies led to improved purification techniques for the two 
enzymes. 


Biomass recycling and species competition in continuous 
cultures. Weissman, J.C.; Benemann, J.R. (Univ. of California, 
Berkeley). Biotechnol. Bioeng.; 21: No. 4, 627-648(Apr 1979). 

A chemostat with cell feedback is analyzed for three kinds of 
limiting nutrient: a substrate dissolved in the inflow, a gas bubbled 
directly into the reactor, and light. The effects of recycle are distinct 
in each case, because the relationships between hydraulic detention 
time and nutrient inflow and outflow are different for each of 
nutrient. Effluent recycle, in which the recycle stream is more dilute 
than the reactor, is discussed in terms of cell detention time and 
nutrient limitation. Results from chemostat cultures of the blue- 
alga, Spirulina geitleri, demonstrate cell feedback under light limita- 
tion. Maximum productivity is fixed by the incident light intensity. 
At a particular dilution rate recycling increases or decreases produc- 
tivity by taking cell density closer or further from the optimum 
density. Cell recycle with heterogeneous populations can change the 
outcome of species competition. Selective recycling of one species 
can reverse this outcome or stabilize coexistence by its selective 
effect on cell detention time. Experimental results from light--limited 
mixed cultures of S. geitleri and a Chlorella sp. verify this. 


34896 Ligninolytic enzyme system of Phanerochaete chrysospor- 
ium: synthesized in the absence of lignin in response to nitrogen 
starvation. Keyser, P.; Kirk, T.K.; Zeikus, J.G. (Forest Service, 
Madison, WI). J. Bacteriol.; 135: No. 3, 790-797(Sep 1978). 

The relationship between growth, nutrient nitrogen assimila- 
tion, and the appearance of ——- activity was examined in 
stationary batch cultures of the wood-destroying hymenomycete 
Phanerochaete chrysosporium Burds. grown under conditions opti- 
mized for lignin metabolism. A reproducible sequence of events 
followed inoculation: 0 to 24 h, germination, linear growth, and 
depletion of nutrient nitrogen; 24 to 48 h, cessation of linear growth 
and derepression of ammonium permease activity (demonstrating 
yam oe starvation); 72 to 96 h, appearance of ligninolytic activity 
(synthetic C-lignin — 'COz2). Experiments with cycloheximide 
demonstrated that appearance of ligninolytic activity occurs irre- 
spective of the presence of lignin; lignin did not induce additional 
activity. Addition of NH,* to cultures immediately prior to the time 
of appearance of the ligninolytic system delayed its appearance, 
suggesting that the NH,* led to interference with synthesis of the 
enzyme system. Addition of NH,* to ligninolytic cultures resulted in 
an eventual, temporary decrease in ligninolytic activity. The results 
suggest that all or essential protein ay peo of the ligniolytic 
enzyme system are synthesized as part of a series of physiological 
(secondary metabolic) events that are initiated by nutrient nitrogen 
starvation. 


34897 De novo synthesis and decomposition of veratryl alcohol 
by a lignin-degrading basidiomycete. Lundquist, K.; Kirk, T.K. 
(Forest Service, Madison, WI). Phytochemistry; 17: 1676(1978). 
In studies of the metabolism of lignin-related aromatics by the 
er ge basidiomycete Phanerochaete chrysosporium (strain 
E-446), a compound was consistently found (TLC) in chloroform 
extracts of cultures. The substance, identified as veratryl alcohol (1), 
was first suspected to be a non-metabilizable degradation product of 
the aromatics studied, which included various guaiacyl- and vera- 
tryl-type compounds. Veratryl alcohol itself, in fact, was included in 
the first experiments. Further investigation with cultures containing 
4C-glucose as growth substrate revealed that 1 is synthesized de 
novo from glucose. Although the culture medium contained in 
addition to glucose 0.01 M phthalate or aconitate (buffers), and 0.6 
mM L-asparagine (nutrient nitrogen), glucose was the sole source of 
veratryl alcohol carbon. Introduction of the purified biosynthetic 
%*C-veratryl alcohol into fresh cultures resulted in 40% decomposi- 
tion to **COs» in 20 days, showing that the fungus not only makes the 
compound, it also degrades it. Russell et al. found veratryl alcohol 
and veratraldehyde in cultures of a ligninolytic fungus (Polystictus 
versicolor), but considered them to be degradation products of the 
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lignin-related aromatics or wood meal present in the cultures. Re- 
ports of synthesis or decomposition of veratryl alcohol by microor- 
ganisms were not found. 


MORPHOLOGY 


REFER ALSO TO CITATION(S) 34880 


PATHOLOGY 
REFER ALSO TO CITATION(S) 34879, 34987 


34898 (PNL—2850(Pt.1), g 1.8-1.10) Elastase-induced emphy- 
sema in guinea Loscutoff, S.M. Feb 1979. 

In ific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Pulmonary function changes measured in guinea pigs 4 to 5 
wk following intratracheal instillation of crystalline caved pancre- 
= elastase resembled —— “ne in — with =. 

y severe pulmonary emphysema. Compared with saline-trea' 

controls, elastase-treated po had increased values for all divi- 
sions of lung volume, increased static compliance and prolonged 
time constants. Since humans with om gener are ly sensi- 
tive to air pollutants, elastase-treated animals may be useful as 
sensitive animal models in inhalatio toxicology. 
34899 Correlation of clinical findings with quinacrine-banded 
chromosomes in 90 adults with acute leukemia. 
Golomb, H.M.; Vardiman, J.W.; Rowley, J.D.; Testa, J.R.; Mintz, 
U. . of Chicago, IL). New Engl. J. Med.; 299: 613-619(21 Sep 
1978). 


We observed chromosome-banding abnormalities in leukemic 
cells of 46 of 90 (51 percent) adults with acute nonlymphocytic 

ia at initial hospital admission. The difference in survival 
between 37 treated patients with an initially normal karyotype (10 
months) and 43 with an initially abnormal karyot four months) 
was significant (P < 0.01). When patients were classified as having 
acute myelogenous leukemia or acute myelomonocytic leukemia, 
this difference in survival was even more pronounced. Of 16 treated 
patients with acute myelogenous leukemia and a normal karyotype, 
11 (69 percent) had a complete remission and a median survival of 13 
months. Of eight patients with acute myelogenous leukemia in whom 
only abnormal metaphases were observed, none had a complete 
remission, and the median survival was only two months (P approxi- 
mately 0.05). Remission rate and median survival were not signifi- 
cantly different in patients with acute myelomonocytic leukemia 
grouped according to initial karyotypes. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 34961 


34900 Acidification of plasma by the red cell in the presence of 
radiographic contrast materials: a cause of adverse effects on 
the heart. Lichtman, M.A.; carro E.O. (Univ. of Rochester, NY). 
Trans. Assoc. Am. Physicians; 88: 265-270(1975). 

A serious contrary effect of contrast materials is the depres- 
sion in myocardial function and the development of ventricular 
arrhythmias following their entry into the coronary circulation. 
Most research on adverse effects of contrast has been directed 
toward the influence of changes in tonicity and viscosity of blood 
following injection of dye. In this study it is shown that contrast 
media produce a reduction in blood pH and that this effect is due to 
a reduction in red cell membrane potential that occurs when poorly 
penetrating anions are added to the external milieu. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 34862 


(UCLA—12-1188) Water flux in animals: analysis of po- 
tential errors in the tritiated water method. Nagy, K.A.; Costa, D. 
(California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). Mar 1979. Contract EY-76-C-03-0012. 49p. 
Dep. NTIS, PC A03/MF AO1. 

Laboratory studies indicate that tritiated water measurements 
of water flux are accurate to within -7 to +4% in mammals, but 
errors are larger in some reptiles. However, under conditions that 
can occur in field studies, errors may be much greater. Influx of 
environmental water vapor via lungs and skin can cause errors 
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exceeding +-50% in some circumstances. If water flux rates in an 
animal vary through time, errors approach +-15% in extreme 
situations, but are near +-3% in more typical circumstances. Errors 
due to fractional evaporation of tritiated water may approach -9%. 
This error probably varies between species. Use of an inappropriate 
equation for calculating water flux from isotope data can cause 
errors exceeding +-100%. The evo | sources of error are either 
negligible or avoidable: use of isotope dilution space as a measure of 
body water volume, loss of nonaqueous tritium bound to excreta, 
binding of tritium with nonaqueous substances in the body, radiation 
toxicity effects, and small analytical errors in isotope measurements. 
Water flux rates measured with tritiated water should be within +- 
10% of actual flux rates in most situations. 


34902 (UCLA—12-1189) CO, production in animals: analysis of 
potential errors in the doubly labeled water method. Nagy, K.A. 
(California Univ., Los eles (USA)). Mar 1979. Contract EY-76- 
C-03-0012. 33p. Dep. NTIS, PC A03/MF AO1. 

Laboratory validation studies indicate that doubly labeled 
water (7HH**O and 7HH**O) measurements of CO. production are 
accurate to within +-9% in nine ies of mammals and reptiles, a 
bird, and an insect. However, in field studies, errors can be much 
larger under certain circumstances. Isotopic fraction of labeled water 
can cause large errors in animals whose evaporative water loss 
comprises a major proportion of total water efflux. Input of CO: 
across lungs and skin caused errors exceeding +80% in kangaroo 
rats exposed to air containing 3.4% unlabeled . Analytical errors 
of +-1% in isotope concentrations can cause calculated rates of CO: 
production to contain errors exceeding +-70% in some circum- 
stances. These occur: 1) when little decline in isotope concentrac- 
tions has occured during the measurement period; 2) when final 
isotope concentrations closely approach background levels; and 3) 
when the rate of water flux in an animal is high relative to its rate of 
CO, production. The following sources of error are probably negli- 
gible in most situations: 1) use of an inappropriate equation for 
calculating CO. production, 2) variations in rates of water or CO. 
flux through time, 3) use of H2O-18 dilution space as a measure of 
body water volume, 4) exchange of 0-18 between water and nona- 
queous compounds in animals (including excrement), 5) incomplete 
mixing of isotopes in the animal, and 6) input of unlabeled water via 
lungs and skin. Errors in field measurements of CO2 production can 
be reduced to acceptable levels (< 10%) by appropriate selection of 
study subjects and recapture intervals. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 32781, 33783, 33784, 34036, 
34812, 34855, 34874, 34962 


34903 (IS-T—836) Proportion estimation and classification of 
mixed pixels in mul data, Crouse, K.R. (Ames Lab., IA 
(USA)). Jan 1979. Contract W-7405-ENG-82. 125p. Dep. NTIS, PC 
A06/MF AO1. 

Thesis. 

Remote sensing applications to crop productivity estimations 
are discussed with detailed instructions for developing classifier 
skills in multispectral data analysis for corn, soybeans, oats, and 
alfalfa crops. (PCS) 


34904 (SHS-IFSY-RU—98-1978) Forest meteorological research 
at the Royal College of Forestry, Sweden. Odin, H.; Perttu, K. 
(Skogshoegskolan, Stockholm (Sweden). Institutionen foer Sko 
genetik). 1978. 25p. (In Swedish). Dep. NTIS (US Sales Only), BC 
A02/MF AO1. 

Research within forest meteorology by meteorologists has 
been performed during the sixties and seventies at the Royal College 
of Forestry. This report gives a short survey of the fields in which 
basic forest meteorological research in Sweden has been forwarded. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


IN VITRO 
REFER ALSO TO CITATION(S) 34386 
34905 (COO—875-180) Energy transfer mechanisms in photobio- 


logical reactions. Final report, 1 April 1960—31 March 1979. Spikes, 
J.D. (Utah Univ., Salt Lake City (USA). Dept. of Biology). 31 Mar 
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1979. Contract EY-76-S-02-0875. 2lp. Dep. NTIS, PC A02/MF 
AOl. 

This project was concerned primarily with studies of the 
mechanisms of the sensitized photooxidation of selected biomole- 
cules using a variety of phtosensitizers. Such reactions are often 
termed photodynamic processes. In particular we have carried out 
steady-state kinetic studies, flash photolysis and spectral studies, and 
product formation studies of the sensitized photooxidation of the five 
susceptible amino acids (cycteine, histidine, methonine, tryptophan, 
and tyrosine) and their derivatives, as well as purines and pyrimi- 
dines. A number of studies were also carried out on the mechanisms 
of the photodynamic inactivation of enzymes (trypsin, ribonuclease, 
lysozyme). Mechanism of photosensitization were studied using a 
variety of sensitizers including flavins, porphyrins, and a number of 
synthetic dyes (substituted fluoresceins, acridines, thyazines). 


34906 (COO—2364-15) Mechanisms for radiation damage in 
DNA, Progress report, November 1, 1977—October 31, 1978. Sevilla, 
M.D. (Oakland Univ., Rochester, MI (USA)). Jun 1978. Contract 
EY-76-S-02-2364. 8p. Dep. NTIS, PC A02/MF AOl1. 

In this project we have proposed several mechanisms for 
radiation damage to DNA constituents and DNA, and have detailed 
a series of experiments utilizing electron spin resonance spectrom- 
etry to test the waperes mechanisms. In the past we have concen- 
trated chiefly on the direct affect of radiation on DNA. We are 
currently investigating systems of DNA constituents and peptides 
which may shed light on indirect effects. Studies which we have 
completed during the past year are: 7-cation radicals in DNA and 
dinucleoside phosphates, and conformational effects on the ESR 
Spectra of amino acids and peptides. Studies of y-Irradiated Peptide 
Solutions at 77°K, and studies of spin transfer in y-irradiated nucleo- 
side—peptide solutions were also conducted. 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 34910 


34907 (COO—4733-T1) Oxygen enhancement ratio as a function 
of neutron energy with cells in culture. Rini, F.J.; Hall, 
E.J.; Marino, S.A. (Columbia Univ., New York (USA). Coll. of 
Physicians and Surgeons). [nd]. Contract EP-78-S-02-4733. 35p. Dep. 
NTIS, ne A03/MF AOl1. 


Chinnse hamster cells (V79) in culture under oxic and hy- 
poxic conditions were irradiated with several neutron beams span- 
ning a wide energy range. Eight essentially monoenergetic neutron 
beams, ranging from 0.22 to 13.6 MeV and a 0.11 MeV neutron 
spectrum, were produced at the Radiological Research Accelerator 
Facility (RARAF) at Brookhaven National Laboratory. Additional 
experiments were performed at the Naval Research Laboratory, 
Washington, D.C., where neutrons are produced for radiotherapy by 
bombarding a beryllium target with 35 MeV deuterons. This beam 
has a broad energy spectrum with a mean energy of about 15 MeV. 
A maximum OER of about 1.9 was observed for 13.6 MeV neutrons. 
The OER values of the monoenergetic neutrons decreased with 
neutron energy, plateaued at about 1.45 for the energy range from 
0.22 to 2.0 MeV and increased slightly to about 1.55 for lower 
energy spectrum. In the light of microdosimetric data obtained for 
the neutron beams at RARAF, the OER appears to depend primar- 
ily on the intermediate LET secondaries produced by neutrons in 
tissue, such as protons, while in contrast high LET secondaries, such 
as, alpha particles and recoil ions, play a minor role. The studies 
using the NRL neutron beam resulted in a lower OER of about 1.67 
as compared to the monoenergetic 13.6 MeV beam. 


34908 (TID—29449) Fifth annual report of cancer research at 
the University of Chicago. Berk, A.J. (ed.). (Chicago Univ., IL 
(USA)). 1978. Contract EY-76-C-02-0069. 402p. Dep. NTIS, PC 
A18/MF AOl. 

Research on viral oncology included molecular organization 
and functions of herpes simplex virus and mechanism of type C 
RNA virus activation by 5-BrdU. Cancer biology studies included 
molecular studies of all differentiation and cell interactions, mecha- 
nism of inhibition of DNA synthesis by nalidixic acid and other 
agents, and sensitivity of cells to uv and x radiation. Tumor immu- 
nology studies included the role of immunoglobulin D in lympho- 
proliferative disorders, mechanisms of suppression of rat renal allo- 
graft rejection, and effects of drugs on sensitivity of tumor cells to 
antibody and complement. Studies on carcinogenesis included chem- 
istry of metabolites of hydrocarbons, radiation toxicity in dogs, 
detection and prevention of neoplasia, carcinogenic and genetic 
effects of tritium, and effects of DES during pregnancy. Clinical 
research included studies on gallium scanning, chemotherapy, con- 
trol of thyroid cancer, leukopoietic mechanisms, and diagnostic and 
therapetutic techniques. Research on radiotherapy, radiation physics, 
and radiation biology included neutron dosimetry, computerized 
dosimetry for radiotherapy, DNA damage, and mammalian cell 
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killing. Research at core facilities is 
immunology laboratory, compu 


rted with regard to the core 

oncology and data 
system, and application of nuclear magnetic resonance y 
to cancer research. Activities of the cancer control center are 
described with regard to education and dissemination of knowledge 
about cancer. (HLW) 


34909 Random distribution of highly pun ot and intermediate 
frequency mouse L-929 cell DNA thesized after uv 


sequences syn light 
exposure. Meltz, M.L.; Whittam, N.J.; Thornburg, W.H. (Southwest 
Foundation for Research and Education, San Antonio, TX). Photo- 
chem. Photobiol.; 27: 545-550(1978). 


The DNA precursor *H-thymidine incorporation rate (dpm/ 


pug DNA) in mouse L-929 cells decreases immediately after exposure 
to uv light. This decrease is initially dose d dependent, but at expo- 
sures greater than 22.5 J/m? appears to be resistant. This was 
not explained by measurements of uptake of *H-thymidine into the 
acid soluble pool (dpm/y.g DNA). The radio-resistant incorporation 
amounted to approximately 35% » the control rate. DNA reassocia- 
tion (""CoT”) studies were performed with DNA labeled with *H- 
thymidine immediately after exposure of L-929 cells with a dose of 
uv resulting in radio-resistant incorporation to — whether 
this radio-resistant incorporation was occurring sequences of a 
fom egesbe repetitious frequency. These studies 

ighly repetitive to intermediate range, show 
resistant incorporation was occurring in DNA of all classes of 
repetitious frequency. DNA synthesized at different times after uv 
exposure, during the period when post-replication repair can occur, 
was similarly labeled for short intervals and isolated. The DNA 
reassociation studies showed that this DNA synthesis was also of all 
classes of repetitious frequency. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 34913 


34910 (LBL—8811) Tritiated uracil, tritiated and 
bromodeoxyuridine induced mutations in eucaryotic cells. Burki, H.J.; 

Moustacchi, E.; Cleaver, J.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.; California Univ., San Francisco (USA). 
Lab. of Radiobiology; Institut du Radium, 91 - Orsay (France)). Feb 
1979. Contract W-7405-ENG-48. 20p. (CONF-790325—4; IAEA- 
SM—237/39). Dep. NTIS, PC A02 F AOl. 

From International symposium on biological implications of 
radionuclides released from nuclear industries; Vienna, Austria (26 
Mar 1979). 

The induction of gene conversion at the ARG-4 locus in 
strain BZ34 of Saccharomyces cerevisiae was examined after the 
cells incorporated y-*H uracil under optimum growth conditions for 
16 hours, and then received damage at 4°C from tritium decays at 
very low dose rates of 1.4 to 27.6 tritium decays per hour. The 
results were compared to the results of gene conversion induced by 
®°Co. The induction of resistance to 6TG in Chinese hamster ovary 
(CHO) cells has been studied after incorporation of *H-methyl 
perma 6-*H-thymidine, and bromodeoxyuridine under several 

gost conditions. The induction of mutations by incorporated 
H-thymidine is about three times as effective as the induction of 
po by tritiated-methyl thymidine. These results suggest that 
the determination of the RBE for tritium decays in model eucaryotic 
systems like yeast and cultured Chinese hamster cells will be influ- 
enced by the precise experimental conditions employed. In particu- 
lar, experiments with mammalian cells will be affected by hot times 
for mutagenesis in the cell cycle and hot yoo ang within the DNA 
in the nucleus, and also by the position of tritium decay within the 
DNA-incorporated molecule. 


34911 (SAND—78-1932) Beneficial uses program. 

report for period ending March 31, 1978. (Sandia Labs., Albuq oaueraue 
NM (USA)). Dec 1978. Contract EY-76-C-04-0789. 47p. Dep. Ss, 
PC A03/MF AOl. 

The waste resources utiliztion program included the follow- 
ing studies: growth of Salmonella in composted sludge; isolation of 
spores of Aspergillus from dried sludge and radiation inactivation of 
spores; protective effect of ionic detergents in wastewater sludge on 
enteroviruses; construction of the Sandia irradiator for dried sewage 
sludge; preliminary safety analysis report; refeeding and agronomic 
studies at New Mexico State University; and sludge beneficiation 
report. The separation technology and source development program 
included a study on the possibility of recovering palladium and 
rhodium from high level liquid wastes. (HLW) 


FOOD PRESERVATION 


34912 (AD-A—058502) Energy and food irradiation. Technical 
report. Brynjolfsson, A. (Army Natick Research and Development 
Command, MA (USA). Food Engineering Lab.). Aug 1978. 23p. 
NTIS PC A02/MF AOl. 





3612 ENERGY RESEARCH ABSTRACTS 


This paper shows that significant energy savings can be 
obtained by use of irradiation preservation. The energy used in food 
systems in the US amounts to about 16.5% of the total energy. An 
analysis of the energy used in the many steps of the food irradiation 
process found that irradiation pasteurization uses only 21 kJ/kg, 
radappertization 157 kJ/kg, which is much less than the energy used 
in the other food processes. A comparison has also been made with 
othe methods of preserving, distributing, and preparing the meat for 
servings. It is found that food irradiation can save significant 
amounts of energy. In the case of heat sterilized and radiation 
sterilized meats, the largest fraction of energy used is in the packag- 
ing, while in the frozen meats, the largest energy consumption is by 
refrigeration in the distribution channels and in the homes. 


Disinfection of 
the 


. .). 
Lebensmitteltechnologie und Vaan Verpack.-Rundsch.; 28: 
No. 10, 77-82(Oct 1977). (In German). 

Experiments were performed in order to determine the micro- 
bicidal effect of ultraviolet irradiation using a high intensity uv lamp 
recently developed by BBC, Baden (Switzerland). Conidiae of 
molds, Bacillus spores, and vegetative cells of yeasts were killed 
within a few seconds. The germicidal effect of uv rays upon B. 
subtilis spores was further studied in dependence of the distance 
from the uv lamp, the angle of inclination of the irradiated plane, and 
the humidity of air. The efficiency of the tested uv lamp seems to be 
sufficient for its use in aseptic plants provided that the irradiated 
packaging materials are smooth, uv-resistant, and rather free of dust 
particles. 


RADIOSTERILIZATION OF MEDICAL SUPPLIES 
REFER ALSO TO CITATION(S) 34913 


MAN 
REFER ALSO TO CITATION(S) 32571, 34840, 34908, 34993 


34914 (AED-Conf—77-408-002) News in radiation protection. 
Rosenbaum, O. (Ministerium fuer Arbeit, Gesundheit und Soziales 
des Landes Nordrhein-Westfalen, Duesseldorf (Germany, F.R.)). 
(Zentralstelle fuer Atomkernenergie-Dokumentation (ZAED), Eg- 
enstein-Leopoldshafen (Germany, F.R.)). 1977. 6p. (In German). 
{CONF. 771186—1). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From Industrial safety and occupational medicine with inter- 
national exhibition; Duesseldorf, F.R. Germany (23 Nov 1977). 

The major changes in the new Radiation Protection Ordi- 
nance compared to the old one are briefly discussed from the 
practical point of view. 


34915 (PB—283481) Computer program for organ doses in diag- 
nostic radiology. Final re; report May 78. Ande Andersen, L.W.; Rosenstein, 
M. (Bureau of Radiological Health, Rockville, MD (USA)). May 
1978. 61p. NTIS PC A04/MF AOI1. 

A computer program to estimate the doses to several organs 
of a reterence patient, for a specified x-ray projection using tissue- 
air-ratios generated by a Monte Carlo technique, is described in 

. The program is written in Fortran IV and is running on an 
IBM 370/ 168 System using unformatted direct access data files. All 
subroutines used by the program are also in Fortran IV. 


34916 Personnel monitoring concepts at nuclear power plants. 
Wheeler, R.V. (R.S. Landauer, Jr. and Co., Glenwood, IL). Trans. 
Am. Nucl. Soc.; 30: 88(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


VERTEBRATES 


= (AD-A—058675) Radiation emesis repository (1971-1977): 

analysis. Final report, January 1971—December 1977. 
Sadeoeie, M.G.; Mattsson, J.L.; Bewley, V.L. (School of Aero- 
space Medicine, Brooks AFB, TX (USA)). Sep 1978. 80p. NTIS PC 
A05/MF AO1. 

Emesis data collected from 21 ionizing radiation studies in- 
volving 210 rhesus (Macaca mulatta) monkeys has been examined. 
These studies contain a wide variety of experimental parameters 
prepared by investigators interested in unique situations. When pro- 
posed, they were viewed as pilot studies to determine the presence 
or the absence of radiation effects upon performance. This report 
examines the studies a Perr grouping them as follows: Distribu- 
tion Specification, ED sub 50 Determinations, Dose Rates, Mixed 
Rates, and Descriptive. 
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oe (CONF-7809133—1) Possibilities and problems in uv radi- 

ation carcinogenesis experiments. Fry, R.J.M.; Ley, R.D.; Grube, D. 
(Oak Ridge National Lab., TN (USA); Argonne National Lab., IL 
aS 1978. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
MF AOl1. 

From Solar radiation damage and the induction, of skin 
cancer; Lausanne, Switzerland (26 Sep 1978). 

Experiments were designed to solve problems in dose-re- 
sponse relationships in uv-induced carcinogenesis. Two strains of 
hairless mice were ex) to 300 to 400 nm, 320 to 400 nm, and 365 
nm wavelength emissions following exposure to 8- methoxy-psoralen; 
various fractionation regimes were used. Results showed that the 
number of psoralen-DNA crosslinks per cell increased linearly with 
dose. The importance of wavelength in the initiation and the expres- 
sion of tumors is emphasized. (HL 


34919 (ORNL—5496) Biology Division: annual progress report, 
September 30, 1978. (Oak Ridge National Lab., TN (USA)). Feb 
1979. Contract W-7405-ENG-26. 171p. Dep. NTIS, PC A08/MF 
AOl. 

Separate abstracts were prepared for the three sections of the 
report. Appendices are included on tecnical meetings, invited pre- 
sentations, publications, seminars, and research conferences. (HLW) 


34920 (ORNL—5496, pp 3-39) Mutagenesis and Teratogenesis 
Section. Feb 1979. 

ile In Biology Division: annual progress report, September 30, 
1978. 

Progress is reported in the following areas of research: studies 
on chromosome damage and indirect indicators of genetic damage; 
cytogenetic, embryological, and biochemical studies of mutants in 
mammals; studies on gonads in relation to mutagenic 
effects; systems for detecting mutagenic effects of chemicals; proc- 
esses in repair of damage to DNA; methods for detecting mutations 
that result in proteins with altered amino acid sequences; recombina- 
tion in Drosophila; DNA repair processes in bacteria; development 
of a sensitive teratological prescreen; teratogenic end points in 
amphibians; and development of a method for long-term culture of 
Xenopus oocytes. (HLW) 


34921 Use of CO and "QO, steady-state imaging to monitor 
radiation treatment effects. Bigler, R.E.; Kostick, J.A.; Davis, D.C.; 
Russ, G.A.; Hopfan, S.; Tilbury, R.S.; Laughlin, J.S. (Mem Sloan- 
Kettering Cancer Cent, New York, NY). [EEE Trans. Nucl. Sci.; 
NS: No. 1, 174-179(Feb 1978). (CONF-771023—). 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Methods for monitoring the response of tumor and normal 
tissues to radiation therapy are extremely limited. Development of a 
method for monitoring physiologic parameters of these tissues sensi- 
tive enough to provide evidence of tumor regrowth and possibly 
predicting unacceptable effects upon normal tissues at an early time 
would be highly desirable. The aim of this preliminary study was to 
determine if serial C'*O and '°O, steady-state images taken before, 
during and post-radiation therapy would show changes sufficiently 
to suggest their application as therapy monitoring methods. 18 
refs. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 34919, 34920 


MAN 
REFER ALSO TO CITATION(S) 34946, 34960 


34922 (LA-UR—79-831) Immunologic assessment of patients 
with pulmonary metaplasia and neoplasia. Gross, R.L.; Saccomanno, 
G.; Smith, D.M.; Saunders, R.; Thomas, R.G. (Los Alamos Scientif- 
ic Lab., NM (USA); Saint Mary's Hospital, Grand Junction, CO 
(USA). Dept. of Pathology). 1979. Contract W-7405-ENG-36. 50p. 
(CONF-790415—19). Dep. NTIS, PC A03/MF AO1. 

9) From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 


Immune profiles have been obtained on 206 individuals in- 
cluding 57 controls, 50 lung cancer patients, and 99 uranium miners 
with well-defined sputum cytologies ranging from normal to carci- 
noma in situ. Little effect of smoking, uranium mining or a combina- 
tion of mining plus smoking on immune function was observed if 
sputum cytology was normal. In heavy smokers there was a — 
tion that total T cells are increased while T cell function is slightly 
depressed. Immunologic abnormalities were noted in the moderate 
atypia group where 40% had one or more abnormal immunologic 
parameters. Immunologic abnormalities were detected in 68 to 70 
patients with marked atypia, carcinoma in situ, or invasive carcino- 
ma. Further sequential study of the uranium miner population is 
necessary to define more precisely the predictive value of immunolo- 
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gic testing, and the role of early identification of high risk individuals 
in the early institution of definitive therapy, such as surgery or 
immunotherapy. Long-term prospective analysis of this population 
may also provide the answer to the question of whether alterations 
in immune function precede, or result from the appearance of cells 
committed to the development of neoplasia. 


34923 Biological and environmental behavior of plutonium. 
Cohen, B.L. (Univ. of Pittsburgh, PA). pp V.1.1-V.1.10 of Proceed- 
ings of the topical meeting on the plutonium fuel cycle. La Grange 
Park, IL; American Nuclear Society (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

By use of standard models and theories, the number of cancer 
fatalities caused by dispersal of plutonium is estimated. This process 
includes development of estimates of Pu toxicity for inhalation and 
ingestion, calculation of meteorological dispersal using the Gaussian 
plume model, estimates of resuspension effects from empirical 
models, and estimation of very long term effects from a comparison 
with natural uranium in soil. The conclusions on Pu toxicity are that 
we may expect one cancer for each 200 micrograms of reactor-Pu 
(2.5 gm per curie) inhaled or for each 1.0 gram ingested. For 
dispersal in a city, we may expect about one eventual fatality per 18 

of reactor-Pu dispersed; this effect is dominated by inhalation 

rom the initial cloud, with early resuspension effects somewhat less 
important and long term effects essentially negligible. 


ANIMALS 


REFER ALSO TO CITATION(S) 34806, 34948, 34949, 34950, 
34960, 34971 


34924 (LA-UR—79-759) Respiratory tract tumors in Syrian 
hamsters following inhalation of Pu—ZrO, particles. Thomas, R.G.; 
Smith, D.M. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 17p. (CONF-790305—5). Dep. NTIS, PC 
A02/MF AO1. 

From ASME gas turbine closed-cycle session; San Diego, 
CA, USA (11 Mar 1979). 

Inhalation of radionuclide-bearing particles remains one of 
the most intensely pursued problems concernin s the nuclear indus- 
try. This route of entry is generally accepted as the most probable, in 
case of human exposure, with ingestion being the other prominent 
source of concern. Many laboratory investigations, such as those 
reported here, continue to evaluate the possible consequences that 
may present health problems to the public domain. Syrian hamsters 
of both sexes received either inhaled (INH) PuO2/ZrOz particles, 
intravenous (IV) PuO2/ZrO. microspheres, a combination of INH 
PuO2/ZrOz particles and injected PuO2/ZrO2 microspheres, or no 
radionuclides (controls). The INH particles and IV microspheres 
were tagged with y-emitting °’Co to facilitate whole body counting 
and establishment of retention curves. Total lung burdens ranged 
from 8 nCi to 143 nCi. Significant numbers of primary lung tumors 
(S to 50% per group) were induced in those animals that received 
INH exposures. Additional a radiation administered via Pu-laden IV 
microspheres had little or no effect on tumor production or nonneo- 
plastic, degenerative changes in the respiratory tract. 


34925 (PNL—2850(Pt.1), pp 3.9-3.16) Dose-effect studies with 
inhaled plutonium oxide in beagles. Park, J.F.; Busch, R.H.; Case, 
A.C.; . Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Beagle dogs given a single exposure to ***°PuQ, and ***PuOQ. 
aerosols are being observed for life-span dose-effect relationships. 
The 7*°Pu body burden of the nine dogs that dies of pulmonary 
fibrosis-induced respiratory insufficiency during the first 3 yr after 
exposure was | to 12 Ci; one of these dogs had a pulmonary tumor. 
Eleven ase, — with body burdens of 0.6 to 1.8 wCi died due 
to pulmonary — asia 3 to 7 yr after exposure. Four of the dogs 
exposed to ve died during the first 4 1/2 yr postexposure 
due to bone eta lung tumors; the body burden at death ran “ 
from 6 to 10 wCi. Lymphopenia was the earliest observed effect a! 
inhalation of **®PuO2 or ***PuQz, occurring 0.5 to 2 yr after pam 
tion of = 80 nCi plutonium in the lungs. 


34926 (PNL—2850(Pt.1), PP 3.19-3,21) Initial deposition and 
early clearance of inhaled Pu(NOs), aerosols in beagle dogs 
—— W.C.; Dagle, G.E.; Buschbom, R.L.; Blanton, E.F. Feb 
1979 


In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Data from exposures of 113 beagle dogs to *°*Pu(NOs)s 
aerosols were analyzed for effects of aerosol properties on deposition 
and early clearance. The percent of inhaled aerosols deposited was 
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not significantly dependent on particle size or aerosol concentration. 
The early clearance rate was significantly slower at the highest 
exposure levels than at medium and low levels. 


34927 em ge 1), pp 3.22-3.24) Early effects of inhaled 
23°Pu(NO;), aerosols in beagle dogs. Dagle, G.E.; Mew H.A.; 
Watson, C.R.; Stevens, D.L.; Rowe, S.E.; Madison, RM Wierman, 
BLL; Schirmer, R.E. Feb 1979. 

In Pacific Northwest Laboratory annual — for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
. Deagh 3 

e dogs given a _ single inhalation on ae agp _to 
oe: Pu(NOs)s, and observed for life-span dose-effect relationship, 
from radiation pneumonitis (4 of 5) at the highest dosage lev ‘ow to 
25 mo postexposure. There were also indications in these dogs of 
radiation osteosis, characterized by peritrabecular fibrosis. Leuko- 
ia, lymphopenia, neutropenia and decreased numbers of circulat- 
ing monocytes and eosinophils occurred at the two highest dosage 
levels, as previously reported. 


34928 gd 1), iv 3.25-3.26) Disposition of 
23°Pu(NO;), following inhalation by beagle dogs. Dagle, G.E.; 
Cannon, W.C.; Schirmer, R.E.; Stevens, D.L. Jr. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Twelve dogs were given a single inhalation exposure to 
238Pu(NO;), to study deposition and translocation up to 1 yr. Pre- 
liminary data suggest a — and more rapid translocation of 
238Pu(NOs;) to bone and than was observed for 7°®Pu(NOs).. 


34929 (PNL—2850(Pt.1), 1), pp 3.27-3.29) Morphometry of rodent 
lung following inhalation of **°PuO2. Rhoads, K. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Changes in lung structure following exposure of rats and 
hamsters to *®PuQ. were relatively pr | and few in number. 
However, significant radiation-induced changes were noted for 
volume of major airways and vascular areas in both species, and in 
the thickness of the alveolar air-blood barrier for hamsters. 


34930 (PNL—2850(Pt.1), Ay Late effects of inhaled 
253 Es(NOs)s in the rat. Ballou, J.E.; Smith, L.G.; Dagle, G.E.; Gies, 
R.A. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The lungs of rats ex; to *53Es(NOs)s aerosols sustained 
the greatest cumulative radiation dose, approximately 6-fold higher 
than the skeletal dose. Malignant lung tumors (incidence 8.5, 27.6%) 
were observed after a mean cumulative lung dose of 26 and 400 rad, 
respectively. Higher lun m= 5 doses were associated with severe life 
shortening that precluded the expression of delayed effects. Osteo- 
sarcomas of the skeleton (incidence 6.9%) were found after a mean 
cumulative skeletal dose of 68 rad. Earlier studies, which showed a 
high incidence of bone tumors and relatively fewer lung tumors after 
intratracheal instillation of **EsCls, were not ed in this 
study with inhaled ***Es(NOs)s. 


34931 (PNL—2850(Pt.1), pp, 3. 3.33-3.34) Toxicological compari- 
son of high-fired and air-oxidized *°*PuO.. Sanders, C.L.; Mahaffey, 
J.A. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Air-oxidized *®PuO2 was more efficient in inducing lung 
tumors than was high-fired 7°*PuQ2. 


34932 (PNL—2850(Pt.1), pp 3.35-3.36) Malignancy of trans- 
planted hamster lung lesions induced by inhaled **°PuO.. McDonald, 
K.E.; Sanders, C.L. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Selected sites from the lungs of hamsters that had inhaled 
8°PuO, aerosol were serially transplanted into the cheek pouches of 
recipient hamsters. Up to 13 mo postexposure, no evidence of 
malignancy has appeared. 


34933 (PNL—2850(Pt.1), pp 3.37-3.39) Estimation of risk for 
lung cancer induced by inhaled alpha-emitting radionuclides at very 
low doses. Mahaffey, J.A.; Sanders, C.L. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Results of statistical analyses of data from experiments in 
which rats were exposed to transuranics by inhalation imply that 
tumor incidence extrapolated to lower doses is not dependent on the 
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chemical form of the transuranic. Using many questionable assump- 
tions and several alternative models, most of the analyses predicted 
that irradiation at the current occupational exposure limit of 15 rem/ 
year would increase the tumor incidence in rats to about three times 
the spontaneous incidence—the spontaneous incidence being defined 
by a single observed tumor. 


34934 (PNL—2850(Pt.1), pp 3.55-3.57) Inhaled radon daughters 
and uranium ore dust in rodents. Cross, F.T.; Stuart, B.O.; Palmer, 
R.F.; Gaven, J.C. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Groups of male SPF Wistar rats were ex) to several 
levels of radon daughters and uranium ore dust. These studies were 
designed to elucidate the dependence of pulmonary disease states on 
radon daughter exposure rate with concurrent exposure to ore dust. 
Clinical and histopathological data to date indicate no significant 
differences among exposed animals when compared with controls. 


34935 (PNL—2850(Pt.1), pp 3.58) Inhaled uranium ore dust in 
- dogs. Cross, F.T.; Stuart, B.O.; Palmer, R.F.; Gaven, J.C. Feb 
1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Beagle dogs were exposed to uranium ore dust alone as an 
adjunct to previous studies with hamsters to help define the role of 
ore dust in induction of lung cancer and the development of other 
lung lesions. To date, no significant differences between exposed and 
control animals have been noted in radiographic testing, weight 
changes, respiratory rate or minute volume. 


34936 (PNL—2850(Pt.1), pp 3.59-3.60) Embryotoxicity of **Kr 
in gravid rats. Andrew, F.D.; Sikov, M.R.; Willard, D.H.; Ballou, 
J.E. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Calculations based on the results of earlier distribution studies 
with ®Kr in pregnant sheep and rats implied a relatively low 
radiation risk for the fetoplacental unit. The results of the present 
study validate that conclusion, i.e., pregnant rats exposed to 40 mCi/ 
1 of Kr for 5 consecutive days did not reveal evidence of *Kr- 
induced embryolethality or teratogenicity. 


34937 (PNL—2850(Pt.1), pp 3.61-3.62) Effect of chronic “Kr 
exposure. Willard, D.H.; Deford, H.S.; Gerk, R.E.; Ballou, J.E. Feb 
1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Rats are being exposed continuously for their life span to 
three concentrations of Kr: 3 x 10~%, 3 x 1074, and 3 x 1075 wCi/ml. 
A group of treated controls exposed to room air completes the 
study. No effects of treatment have been observed up to 70 days 
postexposure. 


34938 (PNL—2850(Pt.1), pp 3.63-3.64) Krypton-85 dosimetry 
thermoluminescent dosimeters. DeFord, H.S.; Endres, G.W.R.; 
Roswell, R.L.; Ballou, J.E. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Preliminary results using *Kr in infinite beta cloud geometry 
show good agreement between the calculated dose and the dose 
measured by TLDs. Future work will use TLDs to estimate the 
surface dose to rats exposed continuously to “Kr atmospheres. 


34939 (PNL—2850(Pt.1), pp 3.73-3.74) Late effects of **°Pu 
administered at representative stages of gestation. Andrew, F.D.; 
Sikov, M.R. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Evaluation of effects on postnatal growth and survival times 
up to about 21 months following ***Pu administration support our 
working hypothesis that prenatal ***Pu exposures may adversely 
affect the growth and survival of the offspring. 


34940 (PNL—2850(Pt.1), pp 3.77-3.80) Strain differences in the 
embryotoxicity of **°Pu. Hackett, P.L.; Sikov, M.R.; Mahlum, D.D. 
Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Differences in — response in three strains of rats (Spra- 
gue-Dawley, Wistar, Fischer) were compared following intravenous 
administration of monomeric ***Pu at 9 days of gestation (dg). Dose- 
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dent embryolethality, *°Pu concentrations in the fetoplacental 
unit, and fetal hematologic status were evaluated. Embryomortality 
was lowest in the Wistar strain at all dose levels, as was the °Pu 
concentration of the fetoplacental unit. Plutonium-239 was localized 
in the visceral yolk sac of all three rat strains. Effects on hematolog- 
ic status were observed at 20 days gestation in Fischer but not in 
Wistar fetuses. 


34941 (PNL—2850(Pt.1), pp 3.81-3.84) Long-term effects of 
239Py injection in adult, weanling, newborn and fetal rats. Sikov, 
M.R.; Mahlum, D.D.; Hess, J.O.; Carr, D.B. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

We have completed biological evaluations comparing long- 
term effects in rats exposed to **Pu citrate as adults, weanlings, 
newborns, or late fetuses, and statistical analyses have been initiated. 
In rats exposed postnatally, statistically significant alterations in 
terminal body weight and in weights of several organs were found at 
higher doses. Survivorship decreased with increasing dose in the 
postnatal groups, but not in rats exposed prenatally. 


34942 (PNL—2850(Pt.1), pp 3.85-3.86) Influence of pregnancy 
and lactation on response of rats to plutonium. Mahlum, D.D.; Sikov, 
M.R.; Hess, J.O. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats were injected with 0, 0.5, or 2.0 wCi/kg of **°Pu before 
pregnancy, at 19 days of gestation, or at 3 days postpartum. Injection 
of plutonium did not affect subsequent reproductive performance, 
but the incidence of tumors increased. The response to 
plutonium was not altered by pregnancy or lactation. 


34943 (PNL—2850(Pt.1), pp 3.112-3.114) Relative solubiolity in 
simulated biological fluids of PuO, on air sampler filters. Smith, V.H.; 
Gelman, R.A. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

An ultrafiltration method was developed to estimate the 
solubility of PuO2 on an air filter in simulated lung fluid (SLF), 
simulated gastric juice (SGJ), and in 1% DTPA. After a very rapid 
early a ance in the filtrate, both ***Pu and 7°*Pu showed similar 
rates of low ultrafilterability. The amount of 7°°Pu a ing durin, 
the first day of ultrafiltration was 10 times less in SLF than in SG. 
or DTPA, although the amount of ***Pu was similar for the three 
solvents. The method used to estimate solubility requires only about 
1000 dpm of plutonium alpha radiation per sample. 


34944 Effects of chronic ingestion of tritiated water on prenatal 
brain development. Zamenhof, S.; van Marthens, E. (Univ. of Califor- 
nia, Los Angeles). Radiat. Res.; 77: No. 1, 117-127(Jan 1979). 

In view of the anticipated increased use of atomic energy in 
industry, the possible long-term effects of chronic radiation exposure 
were studied in five generations of rats. Female rats (Fo) were given 
tritiated drinking water (*HOH;3uCi/ml) from adolescence (60 
days) until and throughout pregnancy. A separate study showed that 
the maximum radioactivity in the urine is reached in 30 days, and in 
the blood in 42 days. In the newborns, the highest specific activity 
was in the nucleic acid fraction, but total radioactivity was mainly 
due to the water (body fluids) compartment. No signs of radiation 
illness or increase in cataract formation in the mothers were ob- 
served. The food and water intake and body weight changes before 
pregnancy were normal. The course and the outcome of pregnancy 
were also normal. However, 60% of the newborns (F;) exhibited 
hematomas, edemas, and subdural hemorrhages, which disappeared 
at 30 days of age. Bollod analysis of the F; offspring at various ages 
did not reveal significant differences from the controls, except for a 
significant decrease in alkaline phosphatase. Newborn body weight 
and cerebral weight were also normal. On the other hand, cerebral 
DNA, protein, and protein/DNA were significantly lower. >HOH 
administration was then continued throughout weaning, adoles- 
cence, and next pregnancies, to give Fs, Fy, and F; generations. The 
newborns in F;—F; showed no more cerebral damage than those in 
F,, i.e., there was no cumulative effect of radiation; presumably the 
maximum radioactivity level was already attained in F;. As the 
generations progressed, the radiation damage to the developing brain 
became less pronounced; a possibility of inducible DNA repair has 
been discussed. 


MAN 


REFER ALSO TO CITATION(S) 32690, 32698, 34671, 34889, 
34923, 34960 


34945 (ORNL/OEPA—7) Doses for various pathways to man 
based on unit concentrations of radionuclides pertinent to decontami- 
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nation and decommissioning of properties. Hill, G.S. (Oak Ridge 
National Lab., TN (USA)). Mar 1979. Contract W-7405-ENG-26. 
51p. Dep. NTIS, PC A04/MF AO1. 

This report gives dose tabulations for unit concentrations of 
radionuclides likely to be encountered in the decommissioning of 
real estate contaminated with uranium and thorium ores and resi- 
dues. The reported doses may be ratioed to known air, soil, and 
water concentrations, exposure times, and intakes to estimate the 
total radiation dose for individuals exposed to the facilities. These 
dose estimates may be used in developing criteria to determine 
appropriate remedial actions for returning the properties to useful 
purposes and for establishing restrictions for such use. 


34946 Internal dosimetry program in a plutonium facility. Heid, 
K.R.; Glenn, R.D. (Battelle Pacific Northwest Labs., Richland, 
WA). pp V.4.1-V.4.15 of Proceedings of the topical meeting on the 
plutonium fuel cycle. La Grange Park, IL; American Nuclear Soci- 
ety (1977). 

From Conference on the plutonium fuel recycle; Miami 
Beach, FL, USA (2 May 1977). 

An internal dosimetry program is part of the safe operation of 
a facility handling plutonium. A variety of factors must be consid- 
ered as background to setting up such a program. The program 
could consist of three parts. Preparatory evaluation is necessary to 
assure the absence of unknown depositions in workers. Routine 
surveillance assures that administrative and engineering safeguards 
are functioning properly. And diagnostic evaluations are required 
for the assessment of known intakes and the determination of any 
need for treatment. 


ANIMALS 
REFER ALSO TO CITATION(S) 34393, 34789, 34924, 34928, 34962 


34947 (AD-A—058781) Transfer coefficients of radionuclides 
secreted in the milk of dairy cows. Final report. Sam, D.; Rockmann, 
D.D.; Williams, W.F.; Allen, J.T. (Naval Surface Weapons Center, 
Silver Spring, MD (USA)). 10 Jun 1978. 22p. NTIS PC A02/MF 
AOl. 

Two lactating Holstein cows were administered orally one 
gelatin capsule per day for 14 consecutive days. Each capsule 
contained ten radionuclides in their water-soluble forms. The radion- 
uclides were; *'Cr, 5*Mn, Co, *°Fe, ©Zn, ™Se, 1°Sb, 1511, 87Cs, 
and ‘*'Ce. Milk samples were collected and analyzed in a germani- 
um lithium-drifted detector coupled to a 2048-multichannel gamma- 
ray analyzer to measure the low levels of complex mixtures of 
radionuclides. The transfer coefficients for the radionuclides were 
determined when their secretion in milk reached or approached the 
concentration plateau. 


34948 (PNL—2850(Pt.1), pp 3.40-3.42) Toxicology of fractionat- 
ed, inhaled *°*PuO2. Sanders, C.L.; Mahaffey, J.A. Feb 1979. 

In Pacific Northwest laboratory annual report for 1978 to the 
DOE Assistant Secretary for Environment. Part 1. Biomedical sci- 
ences. 

Based on lung clearance kinetics and excretion rate, the initial 
alveolar deposition of ***PuO. was estimated for each exposure in 
multiply exposed rats. 


34949 (PNL—2850(Pt.1), pp 3.69-3.71) Disposition and late ef- 
fects of inhaled **7UO,(NOs) and ***UO.(NOs3) in rats. Ballou, J.E.; 
Gies, R.A.; Wogman, N.A. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Exposure to as much as 53 nCi, initial lung burden, has 
resulted in no adverse effects on weight gain or survival time when 
compared to control animals. Beyond 200 days postexposure, 7*°U 
and *°?U were retained primarily in the skeleton, with lesser 
amounts found in lungs and kidneys. Relatively more inhaled *°2U 
than 7°°U was retained in the skeleton. 


34950 (PNL—2850(Pt.1), pp 3.75-3.76) Distribution and reten- 
tion of **°Pu administered to rats at representative stages of gestation. 
Sikov, M.R.; Andrew, F.D. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The distribution of *°°Pu in tissues of mothers and their 
offspring, as well as in other fetoplacental unit components, was 
measured following intravenous injection at 9, 15, or 19 days of 
gestation. Deposition levels and retention were markedly different at 
the earliest time of gestation, but less difference was seen between 
the two later times. Radiation dose to the fetus was similar for all 
ages, but dose to specific organs and tissues varied with stage of 
gestation. 
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34951 (PNL—2850(Pt.1), pp 3.87-3.88) Transplacental passage 
Ragan, H.A.; Pipes, M.IL.; Eng- 


of plutoniuum in iron-deficient mice. 
lish, S.L.; Madison, R.M. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Fetuses from iron-deficient dams injected with 7°*Pu citrate 
contained a higher concentration of plutonium than did fetuses from 
control dams. 


34952 (PNL—2850(Pt.1), pp 3.89-3.91) Gastrointestinal absorp- 
tion and retention of plutonium-238 and uranium-233 in neonatal 
swine. Sullivan, M.F. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Newborn swine absorbed as much as one-half of a gavaged 
dose of *°*Pu nitrate within 6 to 12 hr, and another one-fourth of the 
dose was retained in the stomach for up to 24 hr after intragastric 
administration. The small intestine accumulated one-third of the dose 
within 36 hr. Animals gavaged between 5 and 21 days of age 
absorbed decreasing amounts, especially at 14 and 21 days. Absorp- 
tion of 7*°Pu (gavaged as the nitrate) by day-old pigs was similar to 
that of ***Pu. 


34953 (PNL—2850(Pt.1), pp 3.92-3.93) Influence of oxidation 
state on the absorption of plutonium from the gastrointestinal tract. 
Sullivan, M.F.; Ryan, J.L.; Gorham, L.S.; McFadden, K.M. Feb 
1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats and guinea pigs treated intragastrically with either IV- 
or VI-valent **Pu showed no appreciable difference in absorption. 
Nitric acid solutions of 7*°Pu (pH 2) were also administered to fasted 
and fed rats. When an oxidant (KeCr2O7) was present in the solution 
gavaged to fasted rats, absorption increased 34-fold. However, when 

®Pu VI was administered to fed rats in the absence of dichromate, 
there was no appreciable difference between the absorption of 7*°Pu 
VI and #°Pu IV. 


34954 (PNL—2850(Pt.1), pp 3.94) Gastrointestinal absorption 
and retention of thorium-228 in adult and neonatal rats. Sullivan, 
M ™.; Wogman, N.A. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Adult rats retained 0.025% and neonates, 1.2%, of 7°Th 
nitrate administered intragastrically. Almost all of it was deposited in 
muscle in both age groups. 


34955 (PNL—2850(Pt.1), pp 3.95-3.97) Absorption and retention 
of plutonium-238 nitrate and oxide in neonatal swine after inhalation. 
Sullivan, M.F.; Blanton, E.F.; Herring, J.P. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Measurements of retention of plutonium in swine exposed to 
either **Pu nitrate or oxide at 1 day of age and killed at 1 hr 
postexposure indicated that 38% and 52%, respectively, of the 
administered dose was initially deposited in the lung. Less than one- 
half that amount remained in the lung after 1 or 2 wk. At 7 days, 
most of the ***Pu inhaled as the nitrate was retained in the gut. 
Retention of the oxide in gut at 7 days was about 10% of the inhaled 
dose. 


34956 (PNL—2850(Pt.1), pp 3.99-3.101) Phagocytosis of 
2414mO. by pulmonary macrophages in vitro. Robinson, A.V.; 
Schneider, R.P. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The objective of this project is to decrease the damage 
potential from inhaled, skin-, wound-absorbed, or ingested radionu- 
clides. While primarily addressing the need for worker protection in 
the nuclear industry and in the laboratory and cooperating with 
needs of the industrial physician, we are also investigating possible 
treatment needs arising from exposure of larger segments of the 
population. We are attempting to develop methods that will prevent 
absorption, hasten excretion, improve decontamination, or alter 
translocation of the radionuclides so as to minimize radiation dose to 
sensitive tissue. 


34957 (PNL—2850(Pt.1), pp 3.102-3.105) In vitro dose-response 
of Ee to *°PuO, and **'AmOz. Schneider, R.P.; Robinson, 
A.V. Feb 1979. 
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In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

As part of a study designed to examine various means of 
solubilizing actinide icles within macrophages, we have meas- 
ured the in vitro effects of *'AmO, and **°PuO, on these cells. 
Dose distribution within the cell ulation was estimated by autora- 
diography and com to cell detachment as a function of time. 
The *** AmO; and #**PuO, were toxic in proportion to their radioac- 
tivity rather than their mass. ‘a 85 intracellular disinte- 
grations are uired from either radionuclide to cause cells to 
detach from the surface. 


34958 (PNL—2850(Pt.1), pp 3.106-3.108) Effects of orally ad- 
ministered 2,3-dihydroxybenzoic acid in the of Am and 
Pu from the rat. Smith, V.H.; Gelman, R.A. Feb 1979. 


In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences 


Oral administration to rats of 2,3-dihydroxybenzoic acid 
(DHB) increased Pu excretion in treated rats when administered 
after Pu(NOs), was injected intramuscularly. Such treatment had no 
effect on intramuscularly injected Am(NOs)s and did not enhance 
concomitant DTPA therapy. Oral DHB had no beneficial effect on 
removal of tightly bound Pu and Am in the rat. 


34959 (PNL—2850(Pt.1), pp 3.131-3.132) Autoradiographic de- 
tection of radionuclides on the surfaces of air- 
ways. Pappin, J.L.; Filipy, R.E.; Madison, R.M. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

We are developing an autoradiographic method for detection 
of radionuclide deposition sites on the internal surfaces of pulmonary 
airways. The method is expected to generate information on the 
distribution as well as on the quantity of radionuclides deposited in 
pulmonary airways. 


34960 (STI/DOC—10/184) Treatment of incorporated transur- 
anium elements. Technical report Series No. 184. Volf, V. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Jul 1978. 175p. 
IAEA $14.00. 

The text of this report and some of the tables and figures 
referring to selected data should provide basic information on the 
decorporation of transuranium elements as well as an insight into the 
more general principles, trends, and interactions. The detailed tables 
and the more or less exhaustive list of important references should 
enable the reader to make his own conclusions in a minimum of time. 


PLANTS 
REFER ALSO TO CITATION(S) 34809 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 33179 


CELLS 
REFER ALSO TO CITATION(S) 32508 


VERTEBRATES 


34961 (COO—2502-15) Thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, October 1, 1977— 
September 30, 1978. Spotila, J.R. (State Univ. Coll., Buffalo, NY 
(USA)). Jun 1978. Contract EY-76-S-02-2502. 26p. Dep. NTIS, PC 
A03/MF AOI. 

Morphometric and heating and cooling studies on over 100 
largemouth bass, Micropterus salmoides, have provided the data 
needed to refine the time-dependent body temperature model for 
fish. The model can now track the changes in body temperature of a 
bass if its weight and water temperature are known. The model is 
most sensitive to body diameter, body wall thickness, and tissue 
conductivity. Doubling tissue conductivity is equivalent to decreas- 
ing body diameter by a factor or two. Turtles, scripta, 
living in the heated portion of a cooling reservoir facultatively 
exploit the warmed water (AT = 4 to 10°C) as an auxiliary heat 
source for behavioral thermoregulation. Turtles in the heated arm of 
PAR pond have a smaller home range (200 m) than turtles in an 
ambient portion of the reservoir (507 m). The ability of animals to 
thermoregulate at a high constant body temperature depends upon 
the constraints imposed on them by their body size and physical 
characteristics and those of their environment. The net heat produc- 
tion required to maintain a specific body temperature changes as the 
size of an ectotherm increases. Operative environmental temperature 
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is an appropriate measure of environmental heat loading and can be 
used as a predictor of turtle behavior. This concept may become 
very valuable in quantifying the effect of thermal effluents on turtle 
and fish behavior. 


34962 (NUREG/CR—0572) Application of fisheries manage- 
ment techniques to assessing impacts: task I report. McKenzie, D.H.; 
Baker, K.S.; Fickeisen, D.H.; Metzger, R.M.; Skalski, J.R. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Mar 1979. Contract 
EY-76-C-06-1830. 89p. (PNL—2811). Dep. NTIS, PC A0S/MF AO1. 

Task I efforts examined the available fisheries management 
techniques and assessed their potential application in a confirmatory 
monitoring program. The objective of such monitoring programs is 
to confirm that the prediction of an insignificant impact (usually 
made in the FES) was correct. Fisheries resource managers have 
developed several tools for assessing the fish population response to 
stress (exploitation) and they were thought potentially useful for 
detecting nuclear power on impacts. Techniques in three catego- 
ries were examined; catch removal, population dynamics, and non- 
destructive censuses, and the report contains their description, exam- 
ples of application, advantages, and disadvantages. The techniques 
applied at nuclear power plant sites were examined in detail to 
provide information on implementation and variability of specific 
approaches. The most suitable techniques to incorporate into a 
monitori ag rn ing no impact ap to be those based 
on Catch Per Unity Effort (C. ) and hydroacoustic data. In some 
specific cases, age and growth studies and indirect census techniques 
may be beneficial. Recommendations for task II efforts to incorpo- 
rate these techniques into monitoring —. designs are presented. 
These include development of guidelines for; (1) designing and 
implementing a data collection program; (2) interpreting these data 
and assessing the occurrence of impact, and (3) establishment of the 
—_ program's ability to detect changes in the affected popu- 

tions. 


34963 (SRO—869-3) Effect of thermal shock on developmental 
stages of estuarine fish. Final report. Dean, J.M. (South Carolina 
Univ., Columbia (USA). Belle W. Baruch Inst. for Marine Biology 
and Coastal Research). Dec 1978. Contract EY-76-S-09-0869. 10p. 
Dep. NTIS, PC A02/MF AO. 

Physiological data and ecological data show that the few 
estuarine spawners have a higher thermal tolerance in the embryonic 
and larval — than do the freshwater, coastal, or oceanic spawn- 
ing species. However, since all three groups (freshwater, estuarine, 
and oceanic spawners) occupy the estuary and coastal waters at 
different times of the year, knowledge of their physiology and 
ecology at different developmental or life cycle stages is critical for 
estuarine management decisions. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 33179, 34804, 34805 


34964 Photosythesis/respiration ratios in aquatic microcosms 
under arsenic stress, Giddings, J; Eddlemon, G.K. (Oak Ridge 
National Lab., TN). Water, Air, Soil Pollut.; 9: 207-212(1978). 

The ratio of net photosynthesis (P) to total ecosystem respira- 
tion (R) usually declines when an aquatic ecosystem is subjected to 
various types of stress. P/R ratios were measured in 12 80-1 micro- 
cosms containing water, sediment, and entire biotic communities 
(dominated by Elodea sp.) from a shallow pond. P and R were 
estimated from changes in dissolved O2 concentrations during the 
day and night, respectively. After 10 weeks, the microcosms were 
stressed by the addition of sodium arsenate at concentrations of 0, 
0.066, 11.5, and 143 ppM (as As). P/R ranged from 1.0 to 1.4 in all 
microcosms before arsenate was added. Under stress, both P and R 
declined in the 11.5 and 143 ppM microcosms, with negative net 
photosynthesis (i.e., decreases in dissolved O2 during the day) ob- 
served on several occasions. P/R in these microcosms fell to zero or 
below, returning to 1.0 after three weeks. P/R remained above 1.0 in 
the 0.006 ppM and control microcosms. The P/R response could be 
used for screening suspected hazardoud substances in microcosms, as 
well as for monitoring natural ecosystems. 


CELLS 
REFER ALSO TO CITATION(S) 34971 


34965 (LA—7680-PR) Detection of early changes in lung cell 
cytology by flow-systems analysis techniques. Progress report, Janu- 
ary 1—December 31, 1978. Steinkamp, J.A.; Wilson, J.S.; Svitra, 
Z.V.; Hansen, K.M. (Los Alamos Scientific Lab., NM (USA)). Feb 
my Contract W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF 





JUNE 30, 1979 


This report summarizes ongoing experiments to develop cyto- 
logical and biochemical indicators for measuring damage to respira- 
tory tract cells of experimental animals exposed by inhalation to 
environmental toxic agents. The specific goal is to apply flow 
cytometric methods to analyze and detect changes in lung epitheli- 
um as a function of exposure to toxic agents associated with the 

roduction and utilization of synthetic fuels from oil shale and coal. 
During the past 6 months, hamsters were exposed to raw and spent 
oil shale particulates, silica dust, and ozone, and DNA content 
measurements were performed on lung cell samples. Although initial 
shale exposures did not yield the expected results, recent data show 
atypical changes in DNA content per cell distributions. Ozone 
exposures also were expanded to include DNA measurements and 
cytology, ranging up to 72 h postexposure. Pro = was achieved in 
developing a new method for a ? monary macrophage 
phagocytosis in rats using micron-sized fluorescent spheres. New 
Caled for determining alkaline phosphatase, DNA content, and 
protein also were under development. Plans are to continue develop- 
cytological and biochemical markers for measuring atypical 
ng ov changes, including macrophage function, and to emphasize 
exposing experimental animals to particulates and gaseous agents for 
studying dose-damage relationships. 


34966 (PNL—2850(Pt.1), pp 1.43-1.44) Use of cell cultures in 
evaluation of solvent refined coal (SRC) and shale oil (SO) materials. 
Frazier, M.E.; Peterson, M.R.; Hooper, M.J.; Anderson, T.K. Jr.; 
Thompson,B.B. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

The clonal growth assay and the Syrian hamster embryo 
(SHE) cell transformation assay were used to obtain preliminary 
data on the toxicity and transformation potential of several complex 
organic materials. 


34967 (PNL—2850(Pt.1), pp 6.3-6.6) Concentration response 
curves of heavy metals’ cytotoxicity in vero cells. Frazier, M.E.; 
Andrews, T.K.; Wincek, M.A. Thompson, B.B. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

A clonal growth assay, used to determine the toxicity of 


metal chlorides in vitro, was more sensitive in detecting cytotoxicity 
than either the alveolar macrophage or W138 viability tests. There is 
a positive correlation between concentrations of metal chlorides 
causing toxicity in vitro and lethality in experimental animals. Fur- 
ther, our results are consistent with hazard and toxicity ratings for 
these same compounds in man. 


34968 Regio- and stereoselectivity of various forms of purified 
cytochrome P-450 in the metabolism of benzo[a]pyrene and (-)trans-7- 
8-dihydroxy-7-8-dihydrobenzo[a]pyrene as shown by product forma- 
tion and binding to DNA. Deutsch, J. (National Cancer Inst., Bethes- 
da, as Leutz, J.C.; Yang, S.K.; Gelboin, H.V.; Chiang, Y.L.; 
Vatsis, K.P.; Coon, M.J. Proc. Natl. Acad. Sci. USA; 75: No. 7, 
3123. 3127(ul 1978). 

Highly purified cytochromes P-450(LM2) and P-450/sub 
LM4) and ee purified P-450(LM1), P-450(sub LM3b), and P- 
450(LM7) from rabbbit liver microsomes exhibit different catalytic 
activities in the metabolism of benzol[a]pyrene (BzP) and (-)trans- 
7,8-dihydroxy-7,8-dihydrobenzo[a]pyrene|(-)trnas-7,8-diol] in a re- 
constituted enzyme system. The two highly purified cytochromes 
also exhibit differences in the activation of BzP and (-)trans-7,8-diol 
to intermediates that bind to DNA, as well as in the steroselective 
conversion of (-)trans-7,8-diol to the highly mutagenic and carcino- 
genic diol-epoxides r-7,t-8-dihydroxy-t-9, 10-oxy-7,8,9, 10- 
tetrahydrobenzo[a]pyrene (diol-epoxide I) and r- -7,t- 8- -dihydrocy-c- 
9,10-oxy-7,8,9,10-tetrahydrobenzo[a]pyrene (diol-epoxide II). P- 
450(LM2) is more active than P-450(LM4) in the metabolism of BzP 
and in its conversion to products that bind to DNA. In contrast, P- 
450(LM4) is more active than P-450(LM2) in the metabolism of (- 
)trans-7,8-diol and in its conversion to products that bind to DNA. 


34969 Melanin-binding drugs and ultrasonics-induced cytotoxi- 
city. McGinness, J.; Corry, P.M.; Armour, E. (Univ. of Texas 
System Center, Houston). ya Cell: 2/3: 5(1973). 

In vitro experiments with human melanoma cells indicate that 
ultrasonic induced killing of melanin-containing cells can be poten- 
tiated by the proper choice of temperature and drugs. These agents 
appear to be interacting through electron-phonon coupling in the 
melanins within the melanosome itself. As the mechanism of these 
interactions becomes clearer, it may be possible to relate these 
phenomena to some human syndromes and perhaps develop con- 
trolled methods to kill pigmented tumor cells. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 32454, 34911 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


PLANTS 
REFER ALSO TO CITATION(S) 34761 


34970 (ORNL/EIS—87) Reviews of the environmental effects of 
pollutants, VI. Beryllium. Drury, J.S.; Shriner, C.R.; Lewis, E.B.; 
Towill, L.E.; Hammons, A.S. (Oak Ridge National Lab., TN 
(USA)). Nov 1978. Contract W.7405-ENG-26. 214p. (EPA/600/1— 
78-028). EDB;ERA;NTS;INS;INS. 

The following conclusions are drawn concerning the biologi- 
cal and environmental effects of beryllium: ingested beryllium is only 
poorly absorbed through the intestine but is retained in the lungs 
after inhalation; beryllium mobilized in the bloodstream can be 
deposited in liver and bone; beryllium does not move efficiently 
through the environment or through the food chain. It is generally 
undetectable in natural waters, but is strongly fixed in many soils; 
beryllium can partially replace the magnesium requirement in micro- 
organisms and plants, but is toxic at higher levels. Three theories 
regarding the mechanism of beryllium toxicity are: (1) beryllium 
hypersensitivity due to allergic reactions, (2) beryllium inhibition of 
phosphate-transferring enzymes, and (3) beryllium complexation 
with DNA; certain beryllium compounds can induce malignant 
tumors in experimental animals, but epidemiological studies show no 
correlation between beryllium exposure and human cancer; acute 
beryllium disease is manifested in respiratory symptoms, dermatitis, 
skin ulcers, and conjunctivitis; chronic beryllium disease can be 
latent for up to 20 years, the onset of symptoms involving pulmonary 
granulomatosis with necrosis in liver and kidney; no information 
exists on the teratogenic properties of beryllium compounds in 
mammals; beryllium can enhance the yield of mutagen-induced 
chromosome aberrations in plants, but no data were found indicating 
that beryllium is biomagnified in the food chain. At present levels, 
beryllium does not appear to present any health hazard to the 
general population. (ERB) 


VERTEBRATES 
REFER ALSO TO CITATION(S) 34767, 34840, 34962, 34965, 34970 


34971 (PNL—2850(Pt.1)) Pacific Northwest Laboratory annual 
report for Seed cieanen Wien Wi for Environment. Part 
1. Biomedical sciences. Wiley, W.R. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). "Feb 1979. Contract EY-76-C-06-1830. 
280p. Dep. NTIS, PC A13/MF AOI. 

Separate abstracts were prepared for the 80 papers of the 
report. Tabulated data on dose-effect studies with inhaled Pu in 
beagles are given in an appendix. (HLW) 


34972 (PNL—2850(Pt.1), pp 1.1-1.4) Biological effects of chron- 
ic inhalation of coal mine dust and/or diesel engine exhaust in rodents. 
Karagianes, M.T.; Palmer, R.F.; Stuart, B.O.; Zwicker, G.M.; Teats, 
D. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats were killed at 4, 8, 16, and 20 mo after the start of 
exposures to inhaled high-CWP bituminous coal mine dust separate- 
ly and combined with unscrubbed exhaust fumes from a diesel 
engine operated under load-rpm cycling. General health and hema- 
tologic parameters were normal. Lung lesions and accumulations of 
particulate matter increased with length and type of exposure; how- 
ever, no animals have developed lung tumors or precancerous tissue 
changes up to 16 mo postexposure. 


34973 hee a 1), pp 1.5-1.7) Atropine inhibition of 
acute sulfuric-acid-ind: nen taclassoetaneiieibin te in guinea pigs. Loscu- 
toff, S.M.; Killand, DWT Feb 1979. 

In "Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Guinea pigs were Rag to 20 mg/m® of a sulfuric acid 
aerosol (0.9 zm mass median aerodynamic diameter) for 60 min. 
Pulmonary resistance and dynamic pulmonary compliance were 
measured in this interval. Five of eleven untreated animals devel- 
oped severe respiratory distress during exposure, while the remain- 
ing animals showed minor impairment of pulmonary function. Seven 
animals pretreated with 5 mg/kg atropine to inhibit acetylcholine 
showed no change in pulmonary function due to aerosol exposure. 
Three of eight animals, pretreated with 10 mg/kg chlorpheniramine 
to inhibit histamine, developed respiratory distress similar to that 
seen in untreated animals. 


34974 ak ar ee 1), p 
of lead and cadmium 
J.K. Feb 1979. 


Say 1.12) Transplacental passage 
rats. Ragan, H.A.; Sweeney, 
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In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

The transplacental movement of lead and cadmium was not 
increased in iron-deficient pregnant rats, compared to a similar 
group of control rats. 


34975 (PNL—2850(Pt.1), pp 1.13-1.15) Hematologic effects of 
nickel in iron-deficient rats. Ragan, H.A.; Pipes, M.J.; English, S.L.; 
Madison, R.M. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

Nickel fed at ~ 250 ppM for ~ 2 months reduced the daily 
weight gain in control and iron-deficient rats. However, this concen- 
tration of nickel has a sparing hematologic effect in the iron-deficient 
rats, ie. they were significantly less anemic than on an iron-deficient 
diet without nickel. 


34976 (PNL—2850(Pt.1), pp 1.17-1.18) Systemic toxicity of in- 
haled cadmium oxide in rats. Hadley, J.G.; Conklin, A.W.; Sanders, 
C.L. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

Inhaled cadmium oxide causes systemic damage, particularly 
in the lung, testis and circulatory system. 


34977 (PNL—2850(Pt.1), pp 1.19-1.21) Rapid solubilization and 
translocation of intratracheally instilled cadmium oxide. Hadley, J.G; 
Conklin, A.W. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

Cadmium-109 calcined at 650°C for 2 hr is rapidly solubilized 
in the lung and rapidly translocated to liver. The data indicate that 
CdO deposited on respiratory surfaces is rapidly cleared from the 
lung and translocated throughout the body, with major accumula- 
tion in liver and kidney. Additionally, the slow excretion of cadmi- 
um from the body implies that a long-term dose commitment to 
several organ systems will occur with respiratory exposure. 


34978 (PNL—2850(Pt.1), pp 1.25-1.26) Distribution and toxic 
effects of cadmium on developing chicken embryos. Felten, T.L.; 
Hadley, J.G.; Sanders, C.L. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

The toxicity of cadmium to developing chicken embryos 
caused decreased viability and increased developmental abnormali- 
ties at dose levels as low as 0.07 yg per embryo. This system may 
therefore be useful for evaluating metal toxicity. 


—. ona 1), pp 1.29-1.34) Cross-placental transfer 

and distribution of inhaled lead nitrate in rats. Hackett, P.L.; Hess, 
J.0.; Sikov, M.R.; Cannon, W.C.; Blanton, E.F.; Herring, J. P:; Case, 
A.C. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

Pregnant rats at various stages of gestation were exposed to 
two dose levels of aerosolized lead nitrate to determine lead deposi- 
tion and distribution patterns in maternal and fetal tissues. The 
inhaled lead nitrate was rapidly absorbed from the maternal lung and 
readily entered the fetoplacental unit. Fractions of the lead burden 
were higher in the more advanced stages of fetoplacental develop- 
ment, especially during the period of rapid skeletal growth. 


34980 (PNL—2850(Pt.1), pp 1.35-1.37) Developmental toxicity 
— hydrocarbons. Andrew, F.D.; Mahlum, D.D. Feb 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

The developmental toxicity potential of a number of SRC- 
related materials was evaluated following gavage of pregnant rats. 
Dose-related effects were seen for three of the four major manifesta- 
tions of developmental toxicity: intrauterine mortality, malforma- 
tions, and intrauterine growth retardation. No effects on postnatal 
functional development were detected. 


34981 (PNL—2850(Pt.1), pp 1.38-1.39) Oral toxicity of solvent 
a coal-related hydrocarbons. Mahlum, D.D.; Andrew, F.D. Feb 


In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

This study compares the acute and subchronic toxicity of six 
SRC materials: light oil (LO), wash solvent (WS), and process 
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solvent (PS) from SRC I; light, middle and heavy distillates 

ID,MD, and HD) from SRC II. Only minor differences were 
‘ound when the acute toxicities of SRC I light oil and process 
solvent were compared with those of SRC II light and heavy 
distillates, respectively. The middle distillate was less toxic and the 
wash solvent markedly more toxic than any of these materials. 


34982 (PNL—2850(Pt.1), pp 1.40-1.42) Pulmonary function 
evaluation of light oil from solvent refined coal process. Loscutoff, 
S.M.; Schirmer, R.E.; Killand, B.W. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
sciences. 

Guinea pi ie inhaled 100 mg-m® light oil from the solvent 
refined coal for Pulmonary resistance, dynamic Poe sgeonid 
compliance, respiration ‘rate, tidal volume and minute volume were 
recorded during exposure. No effect of light oil was seen when 
compared with pre- and postexposure values for the same animals or 
when compared with animals exposed to air. 


34983 (PNL—2850(Pt.1), pp 1.45-1.47) Dosimetric and metabol- 
ic studies with solvent refined coal (SRC). Burton, F.G.; Schirmer, 
R.E. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for environment. Part 1. Biomedical 
re 

-— chromatographic procedure has been developed for the 
analysis of solvent refined coal (SRC) process solvent components in 
animal tissues. The identities of the major components of process 
solvent, light oil, and wash solvent were determined, using gas 
chromatography (GC) and gas §chromatography/mass 
spectrometry(GC/MS) to permit calibration of the analytical proce- 
dure. The procedure has been used to quantitate process solvent 
components in rat tissues following oral dose of process solvent. 


34984 (PNL—2850(Pt.1), pp 5.1) Carcinogenic potential of raw 
and spent shale particulates. Renne, R.A.; McDonald, K.E.; Smith, 
L.G. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Rats and hamsters i to raw or retorted oil shale by 
intratracheal instillation developed a chronic inflammatory response 
with mild fibrosis, and alveolar epithelial hyperplasia. Rats also 
developed pulmonary alveolar lipoproteinosis. These lesions were 
less prominent in animals necropsied at 24 mo postexposure than in 
those necropsied at 18 mo postexposure. 


34985 (PNL—2850(Pt.1), pp 5.2-5.3) Lung pellet carcinogenesis 
assay of shale oil in rats. Dagle, .; McDonald, K.E.; Smith, L.G.; 
Burton, F.G.; Stevens, D.L. Jr. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Beeswax lung pellets were implanted in rats that are being 
used in a life-span study of the pulmonary carcinogenic potential of 
crude shale oil and its fractions. Results from the 6-mo sacrifice 
group indicate a trend toward more squamous metaplasia from the 
shale oil compared with crude petroleum, and more squamous 
metaplasia from basic and PNA fractions of the shale oil than from 
neutral fractions. 


34986 wa pay. 3 1), pp 6.1-6.2) Late effects following ex- 
posure to graded doses HNO. HCl, and H2SO, aerosols. Ballou, 
J.E.; Gies, R.A.; Dagle, GE. Feb 1979. 

In Pacific Northwest Laboratory annual report for 1978 to 
the DOE Assistant Secretary for Environment. Part 1. Biomedical 
sciences. 

Five osteosarcomas of the skeleton were found in 297 rats 
necropsied after inhalation of acid aerosols. One bone tumor was 
observed in a treated control rat exposed only to H2O vapor. These 
partial results have not shown a dose-response relationship between 
acid inhalation and bone-tumor incidence. 


34987 (UCID—18044) Dietary effects on lead uptake and trace 
element distribution in mallard ducks dosed with lead shot. Koranda, 
J.; Moore, K.; Stuart, M.; Conrado, C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Mar 1979. Contract W-7405- 
ENG-48. 4lp. Dep. NTIS, PC A03/MF AO1. 

Thirty-two mallard ducks were placed on either of two 
experimental diets and fed 0, 1, 3, and 6 No. 4 lead pellets. Trace 
element concentrations in the liver, kidney, muscle and bone were 
determined. The turkey-mash diet was high in calcium, phosphorus, 
and protein while the henscratch diet was low in these and other 
constitutents. Ducks on the henscratch diet and administered 1, 3, 
and 6 lead pellets lost significant amounts of weight, accumulated 
lead in the liver, kidney, and bone, and died. The distribution of 
trace elements such as calcium and iron were altered in the organs of 
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ducks on the henscratch diet. Ducks on the turkey-mash diet and 
administered the same lead doses were protected against toxic effects 
of lead and did not lose significant amounts of weight. On the basis 
of these data and others in the literature, recommendations are made 
to supplement grains usually fed to wintering waterfowl with 1 to 
2% calcium, which is the same as in the turkey-mash diet. Basic 
reasons for the sensitivity of wintering waterfowl to lead toxicity 
from spent lead shot are discussed. 


34988 Effects on humans. von Nieding, G. (Krankenhaus Beth- 
anien, Moers (Germany, F.R.). Lab. fuer Atmung und Kreislauf). 
Staub-Reinhalt. Luft; 38: No. 8, 320-323(Aug 1978). (In German). 


MAN 
REFER ALSO TO CITATION(S) 34922, 34970 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


34989 (AD-A—058545) Noise levels in U.S. Army Corps of 
Engineers powerhouses. Interim report. Averbuch, A.; Schomer, P. 
Army Construction Engineering Research Lab., Champaign, IL 

SA)). Aug 1978. Contract IAO-WESRF-77-134. 55p. NTIS PC 
A04/MF AO1. 

Noise level data were gathered for U.S. Army Corps of 
Engineers (CE) powerhouses including most of the larger power- 
houses, in order to determine (1) the nature and extent of excessive 
noise levels (in excess of hearing conservation criteria) in CE power- 
houses and (2) which noise sources were common to most CE 
powerhouses. The results indicate numerous areas in CE power- 
houses where noise levels are excessive. The general noise sources 
are the turbines, the generators, and various auxiliary pumps, such as 
fish pumps or air conditioning chiller pumps. This investigation also 
determined that the 120 Hz pure tone radiated by the main electrical 
generators at CE powerhouses may constitute more of a hazard than 
current hearing conservation standards indicate. 


34990 Natural-gas-fired boiler with integrated burner. Hoefeld, 
G. (Buderus-Omnical, Ewersbach (Germany, F.R.)). Gas Waerme 
Int.; 27: No. 2/3, 150-154(Feb 1978). (In German). 

Besides noise emission due to combustion noise and the auxil- 
iary aggregates, the excitation of the system boiler-waste gas outlets- 
chimney as Helmholtz resonator with district, low-frequency oscilla- 
tions, as well as the formation of stationary waves depending on the 
geometry of the firing room, air inlets and waste gas outlets, lead to 
further problems. The occurence of noises is investigated and coun- 
termeasures are discussed. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 32194 


34991 Accidents at work and their causes. Cause of accident 
analysis. Schroeder, O.E. (Westfaelische Berggewerkschaftskasse, 
Bochum (Germany, F.R.)). Bergbau; 29: No. 11, 551-554(Nov 1978). 
(In German). 

Starting from the assertion that to avoid accidents at work, 
the same basic principles apply as for avoiding faults in operation, 
the author examines the connection between operational (technical 
and organisational) and human factors on operation without faults. 


34992 Development of laser exposure limits. Sliney, D.H. (Laser 
Microwave Division, U. S. Army Environmental Hygiene Agency, 
Aberdeen Proving Ground, Maryland 21010). Sov. J. Quant. Elec- 
tron. (Engl. Transi.); 8: No. 10, 1278-1284(Oct 1978). 

The paper deals with different mechanisms of retinal injury 
caused by lasers under various viewing conditions: collimated spot 
image, extended source, diffusely reflecting source, etc. Tables are 
given of the laser exposure limits established in the U. S. A. for 
intrabeam (direct) and diffusely reflected laser light, which may be 
hazardous to the human eye or skin. 


34993 Development of a model safety training program for radio- 
graphers. Brown, G.J.; —— G.E. Jr.; Killion, B.L.; Martin, J.G.; 
Phelps, J.P.; St. John, K. (Univ. of Lowell, MA). Trans. Am. Nucl. 
Soc.; M0: 81- 82(1978). (CONF-7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


HEALTH AND SAFETY 


GEOSCIENCES 


34994 (RHO-BWI-C—44) Bibliography of geologic studies: Co- 

lumbia Plateau (Columbia River Basalt) and adjacent areas in Idaho. 

Strowd, W. (Idaho Bureau of Mines and Geo! ology, Moscow (USA). 
t. of Lands). Nov 1978. Contract EY-77 1030. 208p. Dep. 
1S, PC A10/MF AO. 

The objective of this compilation is to present a comprehen- 
sive listing of published, unpublished, and open-file references per- 
taining to the geology of the Columbia Plateau and adjacent areas in 
the State of Idaho. The bibliography was compiled in support of 
Rockwell's Basalt Waste Isolation Program that is River Bus 
feasibility of nuclear waste storage in the Columbia Riv 
Group. The emphasis is on stratigraphy, structural ——_ 
ity, and tectonics, although the nature of Col River r Basalt 
distribution in Idaho has necessitated the inclusion of a sizeable 
collection of references on geology marginal to the Columbia Pla- 
teau and associated mineral resources. The bibliography is divided 
into two major sections, the alphabetical listing of all references and 
the subject index. The subject index is divided into 19 categories to 
awn locating a specific reference in the user's field of interest. 

WR 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 32540, 32638, 35008 


34995 (DP-MS—78-43) Osmotic model to explain anomalous 
heads. Marine, I.W.; Fritz, S.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1978. Contract EY-76-C- 
09-0001. 30p. (CONF-7810145—2). Dep. NTIS, PC A03/MF AO1. 

From Geological Society of America annual meeting; Toron- 
to, Canada (23 Oct 1978). 

Laboratory experiments showed that compacted cla) nas 
osmotic membranes when they te aqueous solutions o 
ionic concentration. Osmotically induced differential water pressure 
in ground water systems can be relatively high. The magnitude 
depends primarily upon concentration differences across the mem- 
brane and type of ions as well as upon the type of clay and its degree 
of compaction. In experiments, thin, compacted clay membranes 
commonly exhibit low osmotic efficiencies due to ion leakage 
through the clay. In natural systems, the membrane and solution 
containers are not as distinct and well defined as they are in the 
laboratory. In addition, the membrane is commonly thick, inhomo- 
geneous, and composite. Higher osmotic efficiencies in natural sys- 
tems may arise as a result of ion leakage being impeded by relatively 
thick membrane systems. In a buried Triassic Basin at the Sa 
River Plant near Aiken, South Carolina, it is suspected that osmosis 
causes the saline water in the basin center to be slightly geopressur- 
ized in relation to fresh water in the overlying Coastal Plain _. 
Two wells have different heads of 7.88 and 12.98 bars (114.3 and 
188.3 psi) above the head in the Coastal Plain aquifer. The head in 
each of these wells approximates the osmotic equilibrium head 
calculated from solution concentration of water produced by each 
well (12,000 and 18,500 mg/L, respectively). Other wells penetrating 
the very top and edge o' the Triassic Basin probably penetrate a 
zone where ion leakage gives rise to less saline water. 
wells are not geopressurized. 7 figures, 2 tables. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


34996 (PB—283527) Earthquake evaluation studies of the 
Auburn Dam area. Volume 2. Surface Seismic 
evaluation report. Schwartz, D.P.; Swan, F.H.; Harpster, R.E.; 
Rogers, T.H.; Hitchcock, D.E. (Woodward-Clyde Consultants, San 
Francisco, CA (USA)). Jul 1977. Contract DI-6-07-DS-72090. 409p. 
NTIS PC A18/MF AOl1. 

Volume 2 of this independent consultants report for the 
Bureau of Reclamation’s Auburn Dam presents the results of the 
investigation for —— for cures fault rupture at the site of 
the proposed dam potential for surface faulting was evaluated 
by the ‘active fault concept’, it is considered active if it has experi- 
enced displacement within a specified interval of time. To identify 
the most probable locations of active faults, an analyses of lineaments 
was conducted from Oroville to near Sonora. At 11 —o 
localities for the study, two faults were classified as active, five were 
classified as indeterminate inactive and one locality was not fault 
related. The pattern of late Cenozoic faulting, bedrock geology at 
the damsite, the assessment of fault activity 4 the dam foundation Tendeton 
and the potential for surface fault rupture are also presented. 





ENERGY RESEARCH ABSTRACTS 


(R—7741-4509) Evaluation of seismic criteria used in 
design of INEL facilities. Young, G.A. (Agbabian Associates, El 
Segundo, CA (USA)). 30 Sep 1977. Contract EY-77-C-07-1667. 
156p. Dep. NTIS, PC A08/MF AO1. 

This report provides the results of an independent evaluation 
of seismic studies that were made to establish the seismic accelera- 
tion levels and the response spectra used in the design of vital 
facilities at Idaho National Engineering Laboratory. A comparison 
of the procedures used to define the seismic acceleration values and 
response spectra at INEL with the requirements of the Nuclear 
Regulatory Commission showed that additional _ studies 
would probably be required in order to fulfill C regulations. 
Recommendations are made on justifiable changes in the accelera- 
tion values and response spectra used at INEL. The geologic, 
geophysical, and seismological studies needed to provide a better 
understanding of the tectonic processes in the Snake River plains 
and the surrounding region are identified. Both potential and histori- 
cal acceleration values are evaluated on a probability basis to it 
a risk assessment approach to the design of new facilities and facility 
modifications. Studies conducted to develop seismic criteria for the 
design of the Loss of Fluid Test reactor and the New Waste 
Calcining Facility were selected as typical examples of criteria 
development previously used in the design of INEL facilities. (JSR) 


34998 (SAND—78-8187) Seismic and geologic investigations of 
the Sandia Livermore Laboratory site and structural investigations of 
the Tritium Research Facility. (URS/John A. Blume and Associates, 
Engineers, San Francisco, CA (USA)). Sep 1978. Contract EY-76-C- 
04-0789. 206p. Dep. NTIS, PC A10/MF AO1. 

This report consists of two parts. Part I, Seismic and Geolog- 
ic Investigations of the Sandia Livermore Laboratory Site, covers 
the review and investigation of existing data as well as the acquisi- 
tion and analysis of new data from field explorations and field 
examinations of the site. Part II, Structural Investigations of the 
Tritium Research Facility, covers: (a) the structural evaluation of 
the existing buildings and vital systems of the facility, and (b) 
concept studies of various schemes to strengthen the buildings and 
systems. Separate abstracts were prepared for each part. 


34999 (SAND—78-8187, pp 141p, Pt.I) Seismic and geologi 
investigations of the Sandia Livermore Laboratory site. Sep 1978. 

In Seismic and geologic investigations of the Sandia Liver- 
more Laboratory site and structural investigations of the Tritium 
Research Facility. 

This report describes results of a seismic and geologic investi- 
= in the vicinity of Sandia Laboratories —— and Sandia's 

ritium Building at Livermore, California. The investigation was 

done to define any seismically capable faults in the immediate area 
and to obtain necessary information to support estimates of future 
possible or probable ground motions. The work included a variety of 
geophysical measurements, trenching, seismologic studies, geologic 
examination, and evaluation of possible ground surface rupture at the 
site. Ground motions due to the maximum potential earthquake are 
estimated, and probability of exceedance for various levels of peak 
ground acceleration is calculated. Descriptions of the various calcu- 
lations and investigative techniques used and the data obtained are 
presented. Information obtained from other sources relevant to 
subsurface geology and faulting is also given. Correlation and evalu- 
ation of the various lines of evidence and conclusions regarding the 
seismic hazard to the Tritium Building are included. 


35000 (SAND—78-8187, pp 65p, Pt.II) Structural investigations 
of the Tritium Research Facility. Sep 1978. 

In Seismic and geologic investigations of the Sandia Liver- 
more Laboratory site and structural investigations of the Tritium 
Research Facility. 

This report summarizes the results of the structural investiga- 
tion of the Tritium Research Facility, Building 968, at the Sandia 
Laboratories’ Livermore site, including the steel stack and those 
components and systems within the facility that are important to its 
safe operation. Building 968 consists of two separate structures: the 
laboratory building and a small building known as the equipment 
room, which is located 22 ft. north of the laboratory building and is 
connected by beams that —— a canopy. The general objective 
was to determine the ability of the existing structures and systems to 
withstand the seismic forces predicted from the geological investiga- 
tions contained in the first part of this report. In addition, Building 
968 and the stack were analyzed for compliance with the lateral 
force provisions of the 1976 Uniform Building Code (UBC). Remedi- 
al concepts or schemes for strengthening the structures and systems 
were developed. The structures and systems were then analyzed in 
their condition as modified according to the remedial schemes. Each 
structure or system was investigated with methods that included 
mathematical modeling and computer analysis, as well as conven- 
tional hand calculations. In each analysis, the strength or capacity 
was calculated and compared with the expected demand of the 
postulated ground motion and the UBC. 
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35001 Space-correlation method of geomagnetism and its applica- 
tion to earthquake prediction. Ti Ch'iu Wu Li Hsueh Pao; 20: No. 3, 
169-184(Jul 1977). (In Chinese). 

This paper describes briefly the present status of research on 
the seismo-magnetic effects, and it discusses more fully the general 
principles in analyzing these effects. The methods are of two kinds: 
r) rrelation method and phenomena-correlation method. Using 

¢ geomagnetic data of certain stations in N. China, the authors 
make a preliminary analysis to illustrate the space-correlation 
method. Finally, some related problems on the analysis of seismo- 
magnetic effects are discussed. 


35002 Earthquake faulting process and earthquake prediction in 
the light of fracture mechanics, Ch’en, P.; Ku, C.; Li, W. (Inst. of 
Geophysics, Peking, China). Ti Ch'iu Wu Li Hsueh Pao; 20: No. 3, 
185-202(Jul 1977). (In Chinese). 

The formulas of strain energy release rate and crack sliding 
displacement proposed in fracture mechanics have been used in the 
study of earthquake faulting process. Then, by applying the magni- 
Lee ain relation, log €/sub B/ = aiM + az, the relations 
between the earthquake source parameters and the stress conditions 
in the crust, for strike-slip, dip-slip and circular disk-shaped shear 
faults were derived. The results are tabulated. The yielding strength 
under the stress condition prevailing in the crust can be measured in 
the laboratory, therefore, 5 means of the regional shear stress can 
be estimated from earthquake data. A considerable difference exists 
between the relations mentioned above and the relations for the 
earthquake source eters in current use. It is because, in the 


latter case, the initial and final stress condition of the fracture are 
only taken into consideration, whereas in the former case, the 
— process in the light of fracture mechanics has been dealt 
with. 


35003 Application of the method of probablistic regressional esti- 
mation to earthquake prediction. Yen, S.; Liu, C. (Inst. of Geophys- 
ics, Peking, China). Ti Ch'iu Wu Li Hsueh Pao; 20: No. 3, 203-210(Jul 
1977). (In Chinese). 
Based on a world seismicity map of large earthquakes (m = 
7) for the years 1900-1969, 14 correlative regions of occurrences of 
large earthquakes of the same magnitude within the continental 
territory of our country were found. From them, nine relatively 
adequate regions were selected by the method of successive regres- 
sion. Then, from the seismicity of large earthquake occurrences of 
these nine correlative regions, the possibility of future large earth- 
— which may occur in the continental territory of China within 
ie coming year was predicted. Furthermore, we estimated in the 
same way the hazard of destructive earthquakes in a certain given 
region, for instance North China, for the coming year. The results of 
such estimation for continental China as a whole and for North 
China for the year 1976 is rather satisfactory. 


35004 Earthquake risk of Hopeh Province of North China. Ti 
Ch'iu Wu Li Hsueh Pao; 20: No. 3, 232-241(Jul 1977). (In Chinese). 
Under the combined action of the Pacific Plate underthrust- 
ing the Euroasian Plate and the northward push of the Indian Plate 
from the south, the principal axis of the compressional stress of 
Hopeh province of North China and its surrounding regions is 
northeast-southeast in direction. In connection with such a field of 
stress, the main tectonic movement of Hopeh province as a whole, 
particularly its Neo-tectonics, was considered to be bounded by the 
rift belt in front of the Tai-hang-shan Range. On both sides of this 
belt there appeared continuous vertical differential motions. At the 
same time there existed a component of right lateral horizontal 
movement. In accordance with these facts, with regard to the time 
and s distribution of seismic activity in Hopeh provicnce since 
the 16th century, it could be supposed that the rift belt in front of the 
Tai-hang-shan Range formed the Central Ridge along which earth- 
uake epicenters migrated in the north-south direction. In studying 
the seismic activity immediately before the 1679 San-ho—Ping-ku 
earthquake of magnitude 8 and the 1830 Tzu Hsien earthquake of 
magnitude 7.5, it has been inferred that an earthquake of magnitude 
greater than 7 probably will occur around 1980 in the northern part 
of Hopeh province. 


35005 Source parameters for small earthquakes and the quality 
factor of the medium before and after the Hai-Cheng earthquake. Chu, 
C.; Fu, C.; Jung, C.; Lo, S. (Inst. of Geophysics, Peking, China). 77 
Ch'iu Wu Li Hsueh Pao; 20: No. 3, 222-231(Jul 1977). (In Chinese). 

Based on the equivalent elastic sphere model, the source 
parametes (seismic moments, stress drops and source dimensions) for 
small earthquakes, which occurred in and near the source region, as 
well as the Q values of corresponding paths are determined in terms 
of analyses of the slopes and the low-frequency components of the 
spectra of seismic P waves, before and after the Hai-cheng earth- 
quake (M = 7.3). The results are that (1) the stress drops for small 
earthquakes of nearly the same magnitudes, which occurred in the 
source region and along the NE trending fault zone before the Hai- 
cheng earthquake, are higher than those after. However, their source 
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dimensions before the Hai-cheng earthquake are smaller than those 
after. (2) The region of accumulation of strain energy for the Hai- 
cheng earthquake is larger than the after shock area. It appears that 
the movement of NE faulting probably plays an important role in the 
process of preparation of the Hai-cheng earthquake. (3) The Q-value 
around the source region was about 500-600 and very uniform before 
the Hai-cheng earthquake; but after the earthquake, there was 
marked decrease of the Q-value in the southwest direction of the 
epicenter, amounting to about 180. In this paper we also make a 
preliminary analysis of the possibility of predicting earthquakes with 
the use of the source parameters of earthquake swarms in combina- 
tion with informaiton obtained from the characteristic features of the 
regional geological structure and other precursory phenomena. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 32091 


35006 (UCID—18071) Computer code for the transfer function 
of seismic systems. Nakanishi, K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 31 Jan 1979. Contract W-7405- 
ENG-48. 15p. Dep. NTIS, PC A02/MF AOI1. 

A computer code was written to compute amplitude and 
phase transfer functions for various mechanical and electromagnetic 
seismic systems by use of analytical functions found in the literature. 
It can be used to compute transfer functions for the World-Wide 
Standard Seismic Network (WWSSN) system, the Seismic Research 
Observatory (SRO) system, the Lawrence Livermore Laboratory 
(LLL) system, the Wiechert system, the Wood-Anderson system, 
and other user-specified systems. 15 figures, 3 tables. 


35007 Surveying project in the North Sea. Wilkinson, R. (Insti- 
tute of Geological Sciences, Edinburgh (UK)). Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 31: No. 8, 374(Aug 1978). (In German). 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 32639, 32646, 34998, 34999, 35000 


35008 (RHO-BWI-LD—15) Descriptive summary of the Grande 
Ronde Basalt type section, Columbia River Basalt Group. Camp, 
V.E.; Price, S.M.; Reidel, S.P. (Atomics International Div., Rich- 
land, WA (USA). Rockwell Hanford Operations). Oct 1978. Con- 
tract EY-77-C-06-1030. 27p. Dep. NTIS, PC A03/MF AOl1. 

The Grande Ronde Basalt type section, located in extreme 
southeastern Washington, was measured, sampled, and character- 
ized. The section is 800 meters thick and is comprised of 35 Grande 
Ronde Basalt flows. These flows are divisible into 3 
magnetostratiographic units termed, in ascending order, the Ri, the 
Ni, and the Re. The R: unit is represented by 13 reversely polarized 
flows; the N; unit, by 13 normally polarized flows; and the Re, by 9 
reversely polarized flows. Chemically, the Grande Ronde Basalt 
flows are divided into 2 major groups, termed A and B. The 
compositions of the lower 9 flows, members of Group A, are similar 
to either the high-Mg Grande Ronde chemical type, the high-Ti 
Grande Ronde chemical type, or the Pomona chemical type. The 
compositions of the upper 25 flows, members of Group B, are 
predominantly similar to the low-Mg Grande Ronde chemical type. 
Petrographically, the Grande Ronde Basalt flows are generally fine 
grained and aphyric, and have a intergranular or intersertal micro- 
texture. Major mineral phases include plagioclase (An/sub 40-60/) 
and augite; minor mineral phases include pigeonite, orthopyroxene, 
ilmenite, titanomagnetite, and olivine. Group A flows generally 
contain more olivine and less pigeonite than do Group B flows. 6 
figures, 6 tables. 


35009 (SAND—78-1654C) Dynamic torsional failure of lime- 
stone tubes. Lipkin, J.; Schuler, K.W.; Parry, T. (Sandia Labs., 
Albuquerque, NM (USA); Oxford Univ. WU K). Dept. of Engineering 
Science). 1979. Contract EY-76-C-04-0789. 23p. (CONF-790314—1). 
Dep. NTIS, PC A02/MF AO1. 

From 2. conference on Mech. Prop. of Mate. at high rates of 
strain; Oxford, UK (28 Mar 1979). 

Dynamic failure characteristics of thin-walled tubular speci- 
mens of rock are examined by use of a torsional split Hopkinson bar 
apparatus. Fialure is found to be a complex process involving two 
distinct response phases. The first phase is associated with material 
behavior and is limited by tensile fracture initiation, whereas the 
second phase is dominated by the kinematics of the failed specimen. 
5 figures, 1 table. 
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35010 Dynamic fracture strength of rock. Grady, D.E.; Hollen- 
bach, R.E. (Sandia Laboratories, Albuq ue, New Mexico 87185). 
Geophys. Res. Lett.; 6: No. 2, 73-76(Feb b 1979), 

Dynamic fracture strengths of a representative suite of crustal 
rocks have been determined. The rocks investigated included sili- 
cates and carbonates of varying grain size and porosity, oil shale 
with several kerogen contents and orientations, and fused silica. 
With the exception of fused silica, fracture strengths ranged from a 
few tens of MPa to slightly over 100 MPa. Rate dependence of 
fracture stress and fracture energy appears to be important in deter- 
mining the dynamic strength of rock. 


GEOCHEMISTRY 


35011 Rare-gas-rich separates from chondrites. 
Reynolds, J.H.; Frick, U.; Neil, J.M.; Phinney, D.L. (Univ. of 
California, Berkeley). Geochim. Cosmochim. Acta "42: No. 12, 1775- 
1797(Dec 1978). 

Samples studied were residual, carbonaceous /A/ates, a 
coined word to designate colloids prepared sometimes before and 
sometimes after acid demineralization from Murray, Murchison, 
Cold Bokkeveld (type C2s) and Allende (type CV3) meteorites. C2 / 
A/ates, comprising 0.5% of the bulk meteorite are fine-grained 
(<100 A), amorphous, sulfide-free, oxidizable, 95% carbonaceous 
materials which pyrolyze bimodally at 200 to 700 and 800 to 1200°C. 
Allende /A/ates are similar but with traces of inferred spinel and 
chromite and of sulfur. Release of rare gases from stepwise heated 
Murray is bimodal with maximum release and upper temperature 
peak at 1000°C, probably accompanying chemical reaction. All /A/ 
ates studied had very nearly the same elemental concentrations, 
distinctly planetary in pattern. Trapped neon compositions are un- 
precedentedly close to Pepin’s neon-A corner but nevertheless show 
signs of complexity, as if accompanied by neon-E. The trapped *He/ 
*He ratio is essentially constant at (1.42 +- 0.2 x 10-*). The 
isotopically anomalous heavy noble gases, easily detected in the 
residues of oxidized /A/ates, were not conspicuous in this i 
study. Concentrations of heavy rare gases in the /A/ates agree with 
concentrations measured directly (as opposed to inferred by differ- 
ence) in acid resistant residues at Chicago. Alone, the results support 
the idea of a carbonaceous gas-carrier uniformly present in meteor- 
ites of various types, but Chicago characterizations of the samples 
can apply to both their samples and these provided that the right 
amount of gas was lost in the Berkeley procedures to make the 
uniform gas contents in various samples a coincidence. 94 references, 
12 figures, 3 tables. 


OCEANOGRAPHY 


35012 (SRO—901-3) Southeast continental shelf studies, Menzel, 
D.W. (Skidaway Inst. of Oceanography, Savannah, GA (USA)). 12 
Feb 1979. Contract EY-76-S-09-0901. 26p. Dep. NTIS, PC A03/MF 
AOl. 


Research efforts on the southeast continental shelf currently 
describe the manner in which fluctuations in Gulf Stream motion 
influence biological and chemical processes. Current meter arrays 
are maintained in the Georgia Bight and in Onslow Bay to describe 
general circulation patterns and to identify forcing functions. bio- 
logical studies describe processes affecting temporal and spatial 
variations on the shelf and have attempted to track the biological 
history of intruded Gulf Stream water masses. Chemical studies 
examine the influence of both physical and biological variables on 
the distribution and fate of trace elements. The current state of 
knowledge is reviewed, the hypotheses developed and are described, 
a rationale for testing these hypotheses is given. 1 figure, 1 table. 


35013 Process for seismic exploration by means of a directive 
source, Mainin, M. (to Compagnie General de Fre ag eg US 
Patent 4,136,754. 30 Jan 1979. Priority date 17 Jun 1976, France. 12p. 

The invention concerns a process for seismic exploration. IT 
consists in simultaneously emitting disturbances from a plurality of 
sources S1... Sn immersed at various depths and positions chosen so 
as to maximize the power transmitted vertically and to minimize the 
power transmitted in certain determined oblique directions. The 
reflected or refracted seismic signals are gathered by hydrophones. 
By this means, certain parasitic refractions are eliminated. 
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ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 35061 


STARS 
REFER ALSO TO CITATION(S) 35042, 35045, 35060, 35061, 35286 


35014 Self-similar pulsations of gas in stars. Bogoyavlenskii, O.I. 
(Landau Institute of Theoretical Physics, USSR Academy of Sci- 
ences, Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 214- 
216(Sep 1978). 

New solutions to the standard stellar explosion model are 
obtained, wherein retarding radial oscillations develop after the 
shock wave has passed. The conditions for dispersal of the entire 
mass of gas comprising the star are investigated. 


35015 Rapid variations of line profiles in Be stars. I. Video scans 
of the Ha and Hf lines. Luud, L.S. (Institute of Astrophysics and 
Atmospheric Physics, Estonian Academy of Sciences, Tyravere). 
Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 244-246(Sep 1978). 

be variability of the Ha and Hf line profiles in the spectra 
of sev: Be stars has been detected by television imagery. This 
result is not in conflict with recent work by Lacy, who finds no clear 
evidence of rapid variations in equivalent line widths. 


35016 Flows and magnetic fields in the surface layers of Ap stars. 
Dolginov, A.Z.; Urpin, V.A. (A. F. loffe Physicotechnical Institute). 
Sov. Astron. AJ (Engl. Transl.); 22: No. 5, 579-583(Sep 1978). 

The generation of the magnetic field in the surface layers of 
Ap stars by a “battery” current, which develops in the presence of 
chemical inhomogeneities, is discussed. The flow velocities pro- 
duced by the rotation of the star and by the magnetic field are 
estimated. It is shown that they do not prevent the process of field 
generation. 


35017 White dwarfs and neutron stars with neutrino retention. 
Vartanyan, Y.L.; Ovakimova, N.K. (Erevan State University). Sov. 
Astron. AJ (Engl. Transl.); 22: No. 5, 593-594(Sep 1978). 

The mass and radius of white dwarfs and neutron stars as 
functions of the central density are calculated with allowance for the 
effect of neutrino retention. A model in which all the fermions are 
degenerate and a neutrino flux is absent is analyzed. It is shown that 
neutrino retention leads to a considerable increase in the mass limit 
and a shift of the point of stability loss toward lower densities. 


35018 Meridional circulation caused by stellar rotation. Pavlov, 
G.G.; Yakovlev, D.G. (A. F. Ioffe Physicotechnical Institute, Acad- 
emy of Sciences of the USSR). Sov. Astron. AJ (Engl. Transl.); 22: 
No. 5, 595-602(Sep 1978). 

A simple general equation is obtained for the velocity of 
meridional circulation caused by an arbitrary conservative deforma- 
tion of a star with an arbitrary equation of state of the matter. On its 
basis the circulation in radiative and degenerate regions of rotating 
stars is analyzed for rigid-body and differential rotation. Possible 
consequences of circulation mixing are discussed: an anomalous 
content of C and N in stars with masses of ~ (2—3)M/sub sun/, the 
existence of DB dwarfs in the presence of accretion, the additional 
luminosity of white dwarfs due to the burning of accreted hydrogen 
carried deep into the star by circulation, etc. 


35019 Polytrope of index three. Seidov, Z.F.; Seidova, P.I. 
(Shemakha Astrophysical Observatory, Academy of Sciences of the 
Azerbaidzhan SSSR). Sov. Astron. AJ (Engl. Transl.); 22: No. 5, 636- 
637(Sep 1978). 

The parameters of a polytrope of index three are calculated 
with a high accuracy (eight to nine significant figures). 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
REFER ALSO TO CITATION(S) 35046 


35020 (N—78-27041) The cosmic x-ray experiment aboard 
HEAO-1, Rothschild, R.; Bolt, E.; Holt, S.; Serlemitsos, P.; Garmire, 
G. (National Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Jun 1978. 59p. NTIS PC 
A04/MF AOl1. 

The HEAO-1 A-2 experiment, designed to study the large 
scale structure of the galaxy and the universe at X-ray energies is 
described. The instrument consists of six gas proportional counters 
of three types nominally covering the energy ranges of 0.15-3 keV, 
1.2-20 keV, and 2.5-60 keV. The two low energy detectors have 
about 400 sq cm open area each while the four others have about 800 
sq cm each. Dual field of view collimators allow the unambiguous 
determination of instrument internal background and diffuse X-ray 
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brightness. Instrument characteristics and early performance are 
discussed. 


35021 V1341 Cyg=Cyg X-2: possible 82-min quasiperiodic 
bursts. Kilyachkov, N.N. (Astronomical Institute, Uzbek Academy 
of Sciences, Tashkent). Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 
217-218(Sep 1978). 

U, B, V observations of the variable V1341 Cyg (Cyg X-2) 
were made in August—September 1976, including more than 4000 
measurements in the B band with a 10—60 sec integration time. 
Analysis of these data for 1—200 min time intervals indicates the 
presence of oa radiation pulses of 0/sup m/.12 amplitude 
and 82-min period, each lasting 15 min. 


35022 Gamma-ray bursts recorded by the Prognoz 6 satellite. 
Estulin, I.V.; Kuznetsov, A.V.; Vedrenne, G.; Niel, M.; Hurley, K. 
(Institute for y owe Research, USSR Academy of Sciences, 
Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 239-241(Sep 
1978). 

Three ‘y-ray bursts have been recorded (on October 20 and 29 
and November 10, 1977) by the Signe 2 MP experiment on the 
Prognoz 6 satellite. The fine structure of the first and third events in 
time and the precise time and coordinate references provided by the 
Prognoz 6 system enable the data to be used for locating the burst 
sources: the delay times of the events at different satellites can be 
measured. 


35023 Variability of extragalactic decimeter radio sources. Sha- 
pirovskaya, N.Y. (Institute for Space Research, Academy of Sci- 
ences of the USSR, Moscow). Sov. Astron. AJ (Engl. Transl.); 22: No. 
5, 544-547(Sep 1978). 

All presently known extragalactic radio sources that are 
variable at decimeter wavelengths (A> 30 cm) are viewed in projec- 
tion against large-scale features of galactic radio emission: loops, 
spurs, and ridges. The probability is less than 10~’ that the coinci- 
dence is accidental. The flux variability of the sources is attributable 
to scintillation (in the radiation focusing mode) caused by irregulari- 
ties in the loop structures on a scale of order 10'* cm. Opportunities 
for testing this hypothesis are discussed. 


35024 Pulsar observations with a time resolution of 10 psec at 
102;.5 MHz. Kardashev, N.S.; Kuz'min, A.D.; Nikolaev, N.Y.; Novi- 
kov, A.Y.; Popov, M.V.; Smirnova, T.V.; Soglasnov, V.A.; Shaban- 
ova, T.V.; Shinskii, M.D.; Shitov, Y.P. (P. N Lebedev Physics 
Institute, Academy of Sciences of the USSR, and Institute for Space 
Research, Academy of Sciences of the USSR). Sov. Astron. AJ (Engl. 
Transl. ); 22: No. 5, 583-587(Sep 1978). 

The pulse structure of pulsars PSR 0329+54, 0809+74, 
0834+06, 0950+08, 1133+16, 1508+55, and 1919+21 was ob- 
served on the BSA radio telescope of the P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, with a time resolution 
of 10 psec. The characteristic scales of the microstructure are 
determined. peat sesame of the microstructure is noted for all 
the investigated pulsars. 


35025 Radio-emission spectra of five pulsars in the 17—1420 
MHz range. Bruk, Y.M.; Davies, J.G.; Kuz’min, A.D.; Lyne, A.G.; 
Malofeev, V.M.; Rowson, B.; Ustimenko, B.Y.; Shitov, Y.P. (P. N. 
Lebedev Physics Institute, Academy of Sciences of the USSR). Sov. 
Astron. AJ (Engl. Transl.); 22: No. 5, 588-593(Sev 1978). 
Results are presented on measurements of the spectra of five 
ulsars in the 17—1420 MHz range at observatories at Grakovo, 
hchino, and Jodrel Bank. A “turnover” in the spectra at low 
frequencies is revealed for all five pulsars. It is concluded that a 
characteristic feature of pulsars is the existence of a maximum in the 
emission intensity lying at a frequency of 120 +- 60 MHz on the 
average. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 35061 


35026 (AD-A—058771) Reverse current in solar flares. Knight, 
J.W. III. (Stanford Univ., CA (USA). Inst. for Plasma Research). 
Aug 1978. Contract N00014-75-C-0673. 140p. NTIS PC A07/MF 
AOl. 

An idealized steady-state model of a stream of energetic 
electrons neutralized by a reverse current in the pre-flare solar 
plasma is developed. These calculations indicate that, in some cases, 
a significant fraction of the beam energy may be dissipated by the 
reverse current. Joule heating by the reverse current is a more 
effective mechanism for heating the plasma than collisional losses 
from the energetic electrons because the Ohmic losses are caused by 
thermal electrons in the reverse current which have much shorter 
mean free paths than the energetic electrons. Analysis of the steady- 
state model indicates that it can not adequately describe the interac- 
tion of the beam with the solar plasma because the atmosphere is 
rapidly heated. If the time scale for this heating is short enough, the 
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density of the atmosphere can be taken constant in time. The charge 
separation required to drive the reverse current is expected to 
respond to changes on a time scale very short compared to the time 
for the ambient plasma temperature to change significantly, so it is a 
reasonable approximation to use the steady-state results for the 
electric field. With these simplifications, the heating due to reverse 
currents is calculated for two injected energetic electron fluxes. 


35027 (PB—286733) Solar-geophysical data number 407, Jyul 
1978, Part I. (Prompt reports). data for June 1978, May 1978. Coffey, 
H.E. (National Geophysical and Solar-Terrestrial Data Center, 
Boulder, CO (USA)). Jul 1978. 173p. (SGD—407-PT-1). NTIS PC 
A08/MF AOl. 

This prompt report provides data for June 1978 on alert 
period, daily solar indices, solar flares, solar radio waves, solar x-ray 
radiation, solar wind measurements, coronal holes, inferred IP mag- 
netic field polarities, mean solar magnetic field, and Boulder geo- 
magnetic substorm log. It also provides data for May 1978 on daily 
solar activity center, sudden ionospheric disturbances, solar x-ray 
radiation, solar radio waves, cosmic rays, geomagnetic indices, and 
radio propagation indices. 


35028 (PB—286734) Solar-geophysical data number 407, July 
1978, Part II. (Comprehensive reports). Data for January 1978— 
December 1977 and miscellanea. Coffey, H.E. (National Geophysical 
and Solar-Terrestrial Data Center, Boulder, CO (USA)). Jul 1978. 
74p. (SGD—407-PT-2). NTIS PC A04/MF AO1. 

This comprehensive report for January 1978, December 1977 
and Miscellaneous data provides data on: active regions, synoptic 
solar maps, solar flares, solar radio waves, energetic solar particles 
and plasma, synoptic chart, abbreviated calendar record, regional 
flare index, solar radio waves, and cosmic rays. 


35029 Proton-driven electromagnetic instabilities in high-speed 
solar wind streams. Abraham-Shrauner, B.; Asbridge, J.R.; Bame, 
S.J.; Feldman, W.C. (Department of Electrical Engineering and 
McDonnell Center for Space Sciences Washington University, St. 
Louis, Missouri 63130). J. Geophys. Res.; 84: No. A2, 553-561(1 Feb 
1979). 

Electromagnetic instabilities of the field-aligned, right-hand 
circularly polarized magnetosonic wave and the left-hand circularly 
polarized Alfven wave driven by two drifted proton components are 
analyzed for model parameters determined from Imp 7 solar wind 
proton data measured during high-speed flow conditions. Growth 
rates calculated using bi-Lorentzian forms for the main and beam 
proton as well as core and halo electron velocity distributions do not 
differ significantly from those calculated using bi-Maxwellian forms. 
Using distribution parameters determined from 17 measured proton 
spectra, we show that considering the uncertainties the magneto- 
sonic wave ay be linearly stable and the Alfven wave is linearly 
unstable. Because proton velocity distribution function shapes are 
observed to persist for times long compared to the proton gyroper- 
iod, the latter results suggest that linear stability theory fails for 
proton-driven ion cyclotron waves in the high-speed solar wind. 


35030 Space and time correlation between impulsive flares and 
centimeter solar radio bursts. Nefed’ev, V.P. (Institute of Terrestrial 
Magnetism, the Ionosphere,and Radio Wave Propagation, Siberian 
Branch, USSR Academy of Sciences, Irkutsk). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 5, 221-223(Sep 1978). 

The changes observed in the size of the nucleus of four 
impulsive-type solar flares are compared with the accompanying 
radio bursts recorded at A=3.2 cm. An impulsive burst occurs 
immediately after the flare nucleus begins its abrupt expansion. 


35031 Procedure for investigating solar flare mechanisms by 
means of the hydrogen lines. Oks, E.A. (All-Union Scientific Re- 
search Institute of Physical, Technical, and Radio Engineering Mea- 
surements, Moscow). Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 223- 
225(Sep 1978). 

Analysis of observational material provides the first direct 
confirmation of the hypothesis of plasma turbulence in solar flares. 
The level of turbulence is measured. Some further observations are 


proposed. 


35032 Statistical analysis of the intensity fluctuations of the 
undisturbed chromosphere in the Ha and Ca II K lines. Sotnikova, 
R.T. (Shternberg Astronomical Institute, Moscow). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 5, 246-249(Sep 1978). 

Autocorrelation and cross-correlation functions as well as 
power spectra are derived for 20 photometric scans of concurrent 
Ha and Ca II K interference-filter photographs of the solar chro- 
mosphere. The chromospheric network cells in the two lines differ, 
with the cell diameter in Ha approximately half that in Ca II K. The 
brightness fluctuations in Ha and Ca II K exhibit a correlation 
attributable to large-scale features whose scale is comparable to that 
of the supergranulation. 
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35033 Active observed at centimeter wavelengths 
with the RATAN-600 radio telescope. Bogod, V.M.; Gel’freikh, G.B. 
(S Astrophysical Observatory, Academy of Sciences of the 
USSR, Nizhnii Arkhyz). Sov. ae Lett. (Engl. Transl.); 4: No. 5, 
249-251(Sep 1978). 

The results of RATAN-600 observations of an active promi- 
nence in the 2—4 cm wavelength a demonstrate new possibili- 
ties for independent analysis of the physical parameters (tempera- 
ture, temperature gradient, magnetic field strength) within active 
prominences viewed beyond the disk. 


35034 LAs eae AV. feemen a ae ae S.1; 
tova, I.A.; Ipatov, A. eterova, Astrophysical 
Ge Nizhnii Arkhyz). 


bservatory, Academ a of Sciences of the USS 
Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 251-253(Sep 1978). 


Radio observations of the eclipsed sun at 8” resolution have 
revealed that the local source of a complex sunspot group consisted 
of several separate features. In the intervening gaps the radio emis- 
sion was not enhanced. During the growth of an active nee the 
brightness temperature above the spots may reach 7.6x10® °K. 


melee te ee ee 
ated particles into interplanetary space. Kuzhevskii, B.M.; 


LV. (Institute of Nuclear Physics’ Mo Moscow State University). Sov. 
Astron. AJ (Engl. Transl.); 22: No. 5, 603-606(Sep 1978). 
The fact that large particle fluxes are observed in only 40% of 


the cases even from powerful chromospheric flares (i > 
or =2B) attracts attention. A statistical relation is found the 
sign of the longitudinal component of the pho 
size of the flux of energetic particles in the interp! 
an Ha flare was observed in a region of a positive 
ope field, then large particle fluxes (a rise of 10—1 

be recorded in the interplanetary medium with a 
~ 80%. But if an Ha flare was observed in a region of a negative 
magnetic field, then there will be almost no particles (a rise of no 
more than two times) with a probability of 86%. 


35036 Five-minute oscillations in the temperature minimum of 
the solar da, Y.D.; Merkulenko, V.E. (Institute 
of Terrestrial Magnetism, here, and Radio-Wave Propaga- 
tion, Academy of Sciences of the USSR, and Institute of Terrestrial 
Magnetism, the Ionosphere, and Radio-Wave Propagation, Siberian 
Branch of the Academy of Sciences of the USSR). Sov. Astron. AJ 
(Engl. Transl.); 22: No. 3 638-639(Sep 1978). 
The results of a two-dimensi pete gee herp g? Fe 

grams in the 4554+0.05 A Ba II line are analyzed. A 
7 (@, k/sub perpendicular/) for the nonadiabatic 

e region of the temperature minimum is constructed on the basis 
of the dispersion equation. It is shown that the five-minute oscilla- 
tions at this level are surface waves and that resonance is not 
observed at the temperature minimum. “Infiltration” of the waves 
into the chromosphere occurs through the tunnel effect. 


35037 Calculation of populations of helium levels in a flare. 
Mitropol’skaya, O.N. (P. K. Shternberg State Astronomical Insti- 
tute). Sov. Astron. AJ (Engl. Transl.); 22: No. 5, 640(Sep 1978). 
The optical d Oe ne a a 
populations of the 2°S and 2°P levels in . oes are calculated 
three moments of flare ee ae ole fiona) Th 
Pilel'‘ner and N. D. Kostyuk [Astrou. Zh t« 1002 1974)}. Thess 
quantities decrease toward the maximum of flare development and 
grow again during cooling. 


35038 P—p reactions on the sun (p+p—>D+e*+v and 
p+p+e—D-+v). Gari, M. (Institute of Theoretical yoo Ruhr 
University, Bochum; Max Planck Chemical Institute, Division of 
Nuclear Physics, Mainz, West Germany). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 4, 233-234(20 Aug 1978). 

The contribution of exchange currents in p—p reactions on 
the sun is considered. Arguments are advanced favoring 
that lead to small corrections. The analysis is based on the establish- 
ment of a connection between the investigated reactions and the well 
known process of radiative n—p capture (likewise at thermal ener- 
gies). The excepted corrections to eee P—P reaction amplitudes for 
the exchange interband currents amount to 5=2—3%, which is 
— to explain the measured intensity of the solar-neutrino 

ux. 


GALAXIES 
REFER ALSO TO CITATION(S) 35049, 35061 


35039 Upper limit on the infrared and radio emission of clusters 
of galaxies. Khersonskii, V.K. (Special Astrophysical Observatory, 
USSR Academy of Sciences, Nizhnii Arkhyz). Sov. Astron. Lett. 
(Engl. Transl.); a: No. 5, 237-239(Sep 1978). 

Upper limits are set on the expected infrared and radio flux 
density due to dust in the Coma, Perseus, and Virgo clusters of 
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galaxies. These estimates are independent of the space distribution 
and the size spectrum of the dust grains. At A/sub max/a210 p the 
upper limit on F/sub v/ for a whole cluster should be several flux 
units, while at Axl mm F/sub v/ should be no more than a few 
tenths of a flux unit -- values several orders below limits obtained 
previously. 


35040 Spectrophotometry of the Seyfert galaxy Arakelyan 120. 
Dibai, E.A.; Doroshenko, V.T.; Terebizh, V.Y. (Shternberg Astro- 
nomical Institute, Moscow). Sov. Astron. AJ (Engl. Transl.); 22: No. 
5, 536-539(Sep 1978). 
Spectroscopic observations are reported for the nucleus of the 
Fareed Arakelyan 120, whose properties are intermediate between 
ight Seyfert galaxies and quasars. Image-tube spectrograms have 
been obtained along with wide-band (U, B, V) and narrow-band 
(scans at 100-A resolution) photoelectric photometry of the spec- 
trum in the 3600—7000 A range. The mean magnitude of the galaxy 
during December 1976—January 1977 (when the variable nucleus 
was at minimum brightness) was <V>=13/sup m/.97; the mean 
colors are alg ory A m/.43, <U-B>=-0/sup m/.62. The 
absolute magnitude M/sub V/=-22/sup m/.26 for a Hubble param- 
eter Ho=55 km sec™' Mpc”. A power-law spectrum with index 
a=1.9 (25” diaphragm) or a=1.0 (10" diaphragm) closely fits the 
observed continuum. The permitted lines are considerably broader 
than the forbidden lines and have distinctly asymmetric profiles with 
a full width at half-intensity level of «5000 km/sec. The gas emitting 
the permitted lines has a mass of no more than 60 M/sub sun/; the 
gas in the O** emission zone ap to be appreciably more 
massive. The most likely source of ionization for the Pag in the 
nucleus is absorption of the ultraviolet extension of the optical 
continuum. In many respects the Ark 120 spectrum resembles that of 
the quasar PHL 1093. 


35041 U, B, V observations of double spiral galaxies. Tomov, 
A.N. (Astronomical Observatory, Belogradchik, Bulgaria). Sov. 
Astron. AJ (Engl. Transl.); 22: No. 5, 540-544(Sep 1978). 

Integrated magnitudes and color indices are obtained from U, 
B, V photometry of 45 type SS double galaxies. The observations 
have been reduced to the standard U, B, V system and corrected for 
atmospheric and galactic absorption as well as for red shift and for 
the inclination of both components to the line of sight. Correlation 
coefficients are calculated for the color indices of the two compo- 
nents of each pair. The high correlation — that both compo- 
nents have the same star composition. The relations between various 
parameters describing double galaxies are considered. 


35042 Photoelectric photometry of star clusters in M31. III. 
Sharov, A.S.; Lyutyi, V.M.; Esipov, V.F. (Shternberg Astronomical 
Institute, Moscow). Sov. Astron. AJ (Engl. Transl.); 22: No. 5, 548- 
551(Sep 1978). 

Results are reported for a third season of photoelectric obser- 
vations of objects regarded as possible star clusters in the Androme- 
da Nebula. During 1976, U, B, V measurements of 43 objects were 
made with the 2.6-m Shain reflector of the Crimean Astrophysical 
Observatory. Altogether 100 objects have been observed in 1974— 
1976. Their position in the two-color U—B, B—V diagram suggests 
that the objects investigated are dissimilar in nature. Among them 
are clusters analogous to old globular clusters in the Galaxy, while 
others resemble the young “blue” and intermediate-age “red” clus- 
ters in the Magellanic Clouds. Some of the objects observed prob- 
ably are actually distant background galaxies. 


35043 Observational foundations of density-wave models for 
spiral structure. Suchkov, A.A. (Rostov University). Sov. Astron. AJ 
(Engl. Transl.); 22: No. 5, 555-561(Sep 1978). 

The validity of some density-wave models of spiral structure 
is discussed from two points of view: a) the adequacy with which 
the background structure adopted in these models represents obser- 
vations of galaxies; b) the consistency of the predicted and observed 
properties of spiral structure. In the Galaxy, the spiral density waves 
are governed by the flat subsystem only; although the disk and the 
halo comprise the bulk of the mass, their contribution to the density 
waves is ae. The model of galactic spiral structure de- 
scribed by ochnik et al. is further supported by the angular 
rotational velocity 2/sub p/=20—25 km sec”! kpc~' of the spiral 
— derived observationally, as well as by the large-scale distri- 

ution observed for H II zones and neutral hydrogen. In particular, 
the properties and position of the outer Lindblad resonance predict- 
ed by the Marochnik theory are confirmed by the presence of ring- 
shaped gas condensations at the periphery of our own and other 
galaxies; thus the theory affords a natural explanation of this interest- 
ing feature displayed by many spiral galaxies. According to the 
Marochnik theory, the Galaxy has a corotation region at a radius R/ 
sub c/=10—12 kpc. A galactic shock wave should not develop in 
the vicinity of R/sub c/; hence fewer H II zones should occur there. 
The rapid drop in the abundance of H II zones from R=5 kpc 
toward R=10 kpc in the Galaxy (even though the H I density per 
unit disk surface area remains constant or possibly grows) reinforces 
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this conclusion. A similar agreement between the corotation and 
outer-resonance positions predicted by the Marochnik theory and 
the behavior of the H II and H I distribution is observed in a number 
of other galaxies. The interpretation the Marochnik theory offers for 
the properties of spiral structure and for its excitation mechanism 
fully agrees with the results of numerical simulations of stellar disks. 


35044 Dust grains in reflection nebulae: spherical core—mantle 
grains. Voshchinnikov, N.V. (Leningrad University). Sov. Astron. AJ 
(Engl. Transl.); 22: No. 5, 561-566(Sep 1978). 

The U-B, B-V, V-R color indices and the U, B, V, R 
percentage polarization are calculated for a homogeneous spherical 
nebula in the single-scattering approximation. Guettler’s theory is 
applied to determine scattering functions for ensembles of model 
silicate grains with ice mantles; in each case the grain cores have a 
given radius, while the mantles have an exponential size distribution. 
These two-layer grains have materially different optical properties 
from homogeneous icles composed of the core or mantle sub- 
stance. The calculations show that the colors and polarization of 
nebulae consisting of two-layer grains will depend most on the grain 
size and on the relative core and mantle size; small changes in the 
imaginary part of the refractive indices of the core and mantle have 
little effect on the final result. The polarization of such nebulae will 
be quite strong and nearly always positive. 


35045 Dust condensation in dense interstellar clouds, and some 
related topics. Kolesnik, I.G. (Central Astronomical Observatory, 
Academy of Sciences of the Ukrainian SSR, Kiev). Sov. Astron. AJ 
(Engl. Transl.); 22: No. 5, 566-572(Sep 1978). 

The hypothesis is proposed that dust grains form in dense 
interstellar clouds. If the composition of a molecular cloud is deter- 
mined by gas-phase reactions and the density n = 10° cm™%, active 
dust condensation can occur. After = 10’ yr the grains will have a 
relative abundance €/sub d/ = n/sub d//n= 10~° and their radius 
will rapidly grow to r/sub d/= 10~® cm. Since densities nx 105 cm~* 
are possible only in the central parts of massive clouds, subsequent 
dispersal throughout the cloud of dust formed in the nuclear region, 
together with the growth of the grains by adhesion of new particles, 

ill yield the values €/sub d/a= 107 *%, r/sub d/= 10~° cm typical of 
the interstellar medium. Several implications of the hypothesis are 
discussed. The dense nuclei of massive clouds, cooling as dust forms 
there, will contract rapidly, fragmenting and collapsing to produce 
star clusters. The formation of Hz molecules on the grains will serve 
as a source of strong infrared radiation at A= 300 jy. For a cloud of 
10** cm radius the infrared luminosity will reach L= 3.5 x 10-7n? L/ 
sub sun/. The far-infrared radiation observed in several clouds could 
originate in this way, and act as an indicator for discovery of 
condensing clouds. The present hypothesis can explain the depletion 
of several elements that we observe in the interstellar gas. The 
genetic association between gas and dust in the Galaxy and the 
characteristic distribution of dust in the spiral arms of galaxies now 
find a natural interpretation. 


35046 Profile of the Hnf radio lines in a static ion field. Gu- 
lyaev, S.A. (A. M. Gor’kii University of the Urals, Sverdlovsk). Sov. 
Astron. AJ (Engl. Transl.); 22: No. 5, 572-576(Sep 1978). 

Simple analytic expressions are derived for the intensity of the 
Stark splitting components of the Hn lines in the case of large n. 
The geometrical properties of the splitting associated with the parity 
of n are discussed, and the possibilities of discriminating these effects 
experimentally are assessed. Since the series with o-polarized com- 
ponents overlap, the intensity at the unshifted frequency a will be 
different from zero. The envelopes of the Hna and Hnf lines are 
compared in detail. 


COSMOLOGY 


35047 Hydrogen recombination kinetics in the presence of low- 
mass primordial black holes. Nasel'skii, P.D. (Rostov University). 
Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 209-211(Sep 1978). 

An analysis is given of the distortion of the dynamics of 
hydrogen recombination that would be introduced into a standard 
model universe by the evaporation of low-mass (M< 10'"g) primor- 
dial black holes. Limits are placed on the density distribution of 
these objects; they are consistent with the parameters of the adiaba- 
tic theory of galaxy formation. 

35048 Cooling mechanisms in the primordial medium. Shche- 
kinov, Y.A.; Edel’man, M.A. (Scientific Research Institute, Rostov 
mw Sov. Astron. Lett. (Engl. Transl.); 4: No. 5, 234-237(Sep 


Calculations are made for the abundance of H2 molecules and 
H2* ions in primordial matter, and for the efficiency with which they 
would have cooled hot (T=10* °K) protogalactic gas. The main 
contribution to the cooling comes from the He. The influence of the 
background radiation emanating from protoclusters of galaxies upon 
the Hz and H2* abundance is calculated. H2 molecules would have 
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been formed in sufficient ee tity when z=2—3 if the protogalactic 
gas density was of order 1 x 


35049 Fluctuations of the microwave background radiation in the 
adiabatic and entropic theories of galaxy formation. Doroshkevich, 
A.G.; Zel'dovich, Y.B.; Syunyaev, R.A. (Institute of Applied Math- 
ematics, Academy of Sciences of the USSR, Moscow). Sov. Astron. 
AJ (Engl. Transl.); 22: No. 5, 523-528(Sep 1978). 

The evolution of adiabatic and nonisentropic density pertur- 
bations during the hydrogen recombination era in the universe and 
the temperature fluctuations of the microwave background radiation 
generated at that period have been calculated numerically. The 
results support the principal estimates and conclusions given in a 
1970 analysis of the problem. 


35050 Kinetic theory for the growth of perturbations in an iso- 
+x cosmological model, and the ultrarelativistic limit. Zakharov, 
V. (Kazan’ University). Sov. Astron. AJ (Engl. Transl.); 22: No. 5, 
$i8-555(Sep 1978). 
An analysis is presented of gravitational perturbations in an 
isotropic = ding universe that consists of relativistic gravitating 
sata, ie short-wavelength perturbations in the ultrarelativistic 
gas aegrnnee the universe will be propagated at the * ge of light. 
A condition is established such that long-wavelen scalar and 
vector perturbations can grow. 


PLANETARY PHENOMENA 
REFER ALSO TO CITATION(S) 35061 


35051 Interpretation of Venera 10 optical measurements. Dlu- 
gach, Z.M.; Yanovitskii, E.G. (Central Astronomical Observatory, 
Academy of Sciences, of the Ukrainian SSR, Kiev). Sov. Astron. Lett. 
(Engl. Transl.); 4: No. 5, 254-256(Sep 1978). 

On the basis of a two-layer model atmosphere, it is shown 
that the optical depth of the upper cloud layer on Venus is =50 in 
the 0.52—0.85 pw a range, while the lower layer has 
approximately the Rayleigh optical parameters. The Venera space 
probe measurements of the radiation field in the atmosphere are 
compared with the results of exact calculations. The tentative con- 
clusion is reached that the lower layer is laden with minute aerosol 
particles whose radius is < or ~0.03 ys. The height of the top of the 
cloud layer is estimated to be «70 km. 


ATMOSPHERIC PHYSICS 


35052 Secular variations in the production of cosmogenic isotopes 
in the Earth's atmosphere. O’Brien, K. (Environmental Measure- 
ments Laboratory, U. S. Department of Energy, New York, New 
York 10014). J. Geophys. Res.; 84: No. A2, 423-432(1 Feb 1979). 
The dependence of cosmogenic isotope production on solar 
modulation and on geomagnetic field intensity been calculated, 
and spallation yields based on the Silberberg-Tsao formalism have 
been determined. The stratospheric inventory of 7Be during the 
period 1970—1974 has been calculated to be about 4.5mCi, in good 
agreement with measured values. The calculated radiocarbon reser- 
voir of 1.75 cm/sub e/~? s~ (where results are integrated over the 
whole earth) is in good agreement with experimental value of 1.8. 
Geomagnetic and solar effects were taken into account. 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 35027, 35324 


35053 (AD-A—058357) Ionospheric modification: an initial 
report on artificially created equatorial spread F. Interim report. 
Ossakow, S.L.; Zalesak, S.T.; McDonald, B.E. (Naval Research 
Lab., Washington, DC (USA)). May 1978. 37p. NTIS PC A03/MF 
AOl. 

A_numerical simulation code for investigating equatorial 
Spread F in the collisional Rayleigh-Taylor regime is utilized to 
follow the evolution of artificial plasma density depletions injected 
into the bottomside nighttime equatorial F region. The 70 km 
diameter hole rapidly rises and steepens, forming plasma density 
enhancements at altitudes below the rising hole. The distribution of 
enhancements and depletions is similar to natural equatorial Spread 
F phenomena, except it occurs on a much faster time scale. 


35054 (N—78-26676) Studies in ionospheric ray tracing. M.S. 
thesis - Rhodes Univ., Mar. 1977, Lambert, S. (Magnetic Observa- 
tory, Hermanus (South Africa)). Apr 1978. 116p. NTIS PC A06/MF 
AOl. 

The use of ray tracing in the analysis of certain daytime 
ionograms is discussed. A computer program was developed and 
used to trace rays in the frequency range 1 - 30 MHz. Vertical, short 
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distance oblique, and long distance oblique ionograms were synthe- 
sized from the results. These were compared with vertical and 
oblique ionograms. Ray paths were calculated and ae in detail 
to the models of the puoatied and the geomagnetic field. 


35055 (PB—285994) U.R.S.I. handbook of ionogram interpreta- 
aan and Beg oe (Second edition, November 1972) Revision of 
dois W.R.; Rawer, K. (World Data Center A for 

Soles Tenses Physics, Boulder, CO (USA)). Jul 1978. 142p. 
This manual provides instructions suitable for use at individu- 

al ionospheric stations forming the worldwide network. Basic 
theory, conventions, determination of hourly numerical values, daily 
tabulation of hourly values, topside sounder ionograms, Es param- 
eters, and the f plot are discussed. The manual contains changes to, 
and is a reprint of, the first four chapters of the Second Edition of 
the URSI Handbook of Ionogram Interpretation and Reduction. 


35056 Ion cyclotron waves generated by an ionospheric barium 
injection. Koons, H.C.; Pongratz, M.B. (Space Sciences a 
Ivan A. Getting Laboratories, The Aerospace 

gundo, California 90245). J. Geophys. Res.; 84: No. A2, 333536¢1 
Feb 1579). 

A shaped charge, barium, plasma injection experiment was 
performed in June 1976 at the ERDA Kauai test facility. The barium 
was injected perpendicular to the geomagnetic field at an altitude of 
450 km. The second stage of the rocket, located approximately 1.2 
km from the point of detonation, contained a payload to measure dc 
and ac electric fields using a dual spherical probe antenna. A variety 
of plasma waves were detected for approximately 20 s following the 
detonation. The initial impulse generated ion cyclotron waves at the 
Ba*, O.*, Al*, OH*, and O* gyro No evidence for a 
Doppler shift was observed. This was followed by a time period 
during which ion cyclotron waves were observed in passbands 
between the barium gyrofrequency harmonics up to the oxygen 
gyrofrequency. At the high-frequency end of this range the spec- 
trum is essentially continuous i.e., si to an ion sound wave 
spectrum. 


35057 Initial stage of the neutralization of a rocket when an 
electron beam is injected into the ionosphere. Volokitin, A.S.; Mishin, 
E.V. (Institute of perp go the eo and Radio-Wave 
Propagation, Academy of Sciences of the USSR). Sov. J. Plasma 
Phys. (Engl Transl.); rd No. 4, 531-532(Jul 1978). 

The possibility is examined that ionospheric plasma heating 
by injection of electron beams is capable of increasing the neutraliza- 
tion current responsible for the low steady state rocket potential. 
The beam-plasma interaction occurs because of the two-stream insta- 
bility; after heating, the plasma becomes more “transparent” to the 
beam because of beam instability suppression. 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 35027, 35404 


35058 (AD-A—058454) Energetic electrons at synchronous orbit 
altitude 1967—1977. Interim report. Paulikas, G.A.; Blake, J.B. 
(Aerospace Corp., El Segundo, CA (USA). Ivan A. Getting Labs 

17 Jul 1978. Contract F04701-77-C-0078. 28p. NTIS PC A03 
A0l. 

Data on energetic electron fluxes at the synchronous orbit, 
covering the 1967-1977 time interval, obtained by experiments flown 
on the ATS-1, ATS-5 and ATS-6 spacecraft have been combined. 
The long-term averages of the fluxes of relativistic electrons at the 
synchronous orbit are relatively constant over this time interval, and 
flux variations correlate positively with averages of the solar wind 
velocity. 


35059 (AD-A—058572) Low-altitude measurements of precipi- 
tating protons, alpha particles, and heavy ions during the geomagnetic 
storm of 26—27 March 1978. Interim report. Scholer, M.; Hovestadt, 
D.; Hartmann, G.; Blake, J.B.; Fennell, J.F. (A Corp., El 
Segundo, CA (USA). Ivan A. Getting Labs.). 15 Aug 1978. Contract 
F04701-77-C-0078. 35p. 

During the geomagnetic storm of 26 March 1976, observa- 
tions were made of precipitating protons, alpha and heavy 
ions by two counter telescopes aboard the ion ititude S3-2 satellite. 
These observations are presented in this paper and their significance 
is discussed. Briefly, a two-zone precipitation region is observed on 
the night side, at L approx 2.7 and L approx 4.0 with an P 
ratio of about .008 in the low-latitude region and about | at 
higher latitude at 0.4 MeV/nucleon. The heavier ions, CNO nuclei, 
are seen in the low-latitude zone with a CNO/alpha ratio of about 
.056 at 0.25 MeV/nucleon. 


35060 (N—78-26350) Scattering of terrestrial kilometric radi- 
ation at very high altitudes, Alexander, J.K.; Kaiser, M.L.; Rodri- 
guez, P. (National Aeronautics and Space Administration, Green- 
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belt, MD (USA). Goddard Space Flight Center). Jun 1978. 38p. 
NTIS PC A03/MF AOl. 

On a number of occasions during the 3.8 y operating lifetime 
of RAE-2, strong terrestrial kilometric radiation was observed when 
the was over the far side of the moon and when the low 

i here was completely obscured from 
view. If these deep lunar occultation events are used to infer radio 
source locations, then it is found that the apparent source must 
sometimes be situated at geocentric distances of 10 to 40R/sub E/ or 
more. From an analysis of these events, it is shown that they are 
probably due to propagation effects rather than the actual generation 
of the emission at such large distances. The kilometric radiation can 
be generated near the earth at auroral latitudes and subsequently 
strongly scattered in the etosheath and nearby solar wind to 
produce the large apparent distances. The most likely scatterers are 
density inhomogeneities in the magnetosheath plasma and ion plasma 
waves in the magnetosheath and the upstream solar wind. 


(N—78-27033) Research in space physics at the University 
of Iowa. Annual 1977. Vanallen, J.A. (lowa Univ., Iowa City 
(USA). Dept. of Physics and Astronomy). Jul 1978. Contract NGL- 
16-001-002. 63p. NTIS PC A04/MF AO1. 

Specific fields of current investigation by satellite observation 
and ground-based radio-astronomical and optical techniques are 
discussed. Topics include the following: aspects of energetic parti- 
cles trapped in the earth's etic field and transiently present in 


the outer magnetosphere and the solar, interplanetary, and terrestrial 
phenomena associated with them; plasma flows in the magnetos- 
phere and the ionospheric effects of — precipitation, with 
ere 


co ing studies of the magnetosp! of Jupiter, Saturn, and 
possibly Uranus; the origin and propagation of very low frequency 
radio waves in the earth’s magnetosphere and ionosphere; solar 
particle emissions and their interplanetary ——— and accelera- 
tion; solar modulation and the heliocentric radial dependence of the 
intensity of galactic cosmic rays; radio frequency emissions from the 
quintescent and flaring sun; shock waves in the interplanetary 
medium; radio emissions from Jupiter; and radio astronomy of 
pulsars, flare stars, and other stellar sources. 


35062 Solar proton event of April 16, 1970. 3. Evolution of pitch 
distribution as < or ~1-MeV protons propagate into the high- 
Palmer, I.D.; Jackson, J.C.; Hones, E.W. Jr. 
Oral Roberts University, Tulsa, Oklahoma 74171). J. Geophys. Res.; 
: No. Al, 109-119(1 Jan 1979). 
The solar proton event of April 16, 1970 was monitored by 
Vela satellites, of orbit r=18 R/sub E/, in the solar wind and high- 
latitude magnetotail (lobe). Intensity structure at < or ~1 MeV 
indicates a delay of 85—102 min in access of protons to near the 
center of the north lobe, corresponding to entry points at 340—370 
R/sub E/ from the earth. In three sequential periods, of 16, 181, and 
124 min duration, the average intensity in the north lobe was lower, 
higher, and lower, respectively, than that in interplanetary space, by 
factors which varied from 2 to 5. These reversals were a conse- 
quence of reversals in field-aligned anisotropy in interplanetary 
space, the interplanetary magnetic field remaining southward. Pitch 
angle distributions were measured in three dimensions in interplan- 
etary space and in the north lobe. In the lobe the distributions were 
essentially isotropic at r=18 R/sub E/. Comparison is made with 
theoretical propagation of solar particles along field lines in an open 
tail model, under the following conditions along a trajectory: (1) 
adiabatic motion all the way (Liouville theorem) : the ‘adiabatic 
access model’ (2) isotropization at the magnetopause followed by 
adiabatic motion: the ‘nonadiabatic access model’. Neither mode of 
access explains the observations adequately. A hybrid mode is pro- 
posed, in which a minimal amount of scattering occurs as particles 
enter the tail, followed by amplification (attenuation) of intensity as 
the pitch distribution is transformed to near 18 R/sub E/ in the 
favored (unfavored) lobe. In this mode a large part of the isotropiza- 
tion at Vela orbit is accomplished by the Liouville transformation, 
since particles entering the tail beyond ~«100 R/sub E/ will see an 
increase in magnetic field by a factor of 3 as they propagate along 
the tail. The amount of scatter at the magnetopause is estimated to be 
Ap (rms) =0.3, where p is cosine of bm pee 


35063 High-resolution energetic particle measurements at 6.6 R/ 
sub E/ 1, Electron micropulsations. Higbie, P.R.; Belian, R.D.; Baker, 
D.N. (University of California, Los Alamos Scientific Laboratory 
Los Alamos, New Mexico 87545). J. Geophys. Res.; 83: No. Ai0, 
4851-4856(1 Oct 1978). 

The three papers dealing with data from satellites 1976— 
059A which we present in this issue represent the first publication of 
data from the new series of charged particle analyzer (CPA) instru- 
ments designed to measure energetic particle fluxes at geosynchron- 
ous altitudes. This first report presents new results on electron 
micropulsation phenomena and includes a concise description of the 
instrument. We often observe highly periodic modulations which 
persist for times as long as 2 hours in the spin-averaged counting rate 
data. These flux oscillations occur most frequently in the 30- to 300- 
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keV electron data but are occasionally seen in higher-energy elec- 
tron or low-energy proton data. The pitch angle distributions of the 
observed modulated fluxes may be either ‘cigar-shaped’ or ‘pancake- 
shaped.’ Oscillations at different energies are in phase, although the 
gross counting rate may be changing in an energy-time dispersive 
manner. The occurrence distribution of these modulations in local 
time suggests that they are related to Pc 5 geomagnetic micropulsa- 
tions observed at ground stations. 


35064 High-resolution energetic 
sub g/, 2. High-energy drift echoes. Belian, R.D.; Baker, D.N.; 
Higbie, P.R.; Hones, E.W. Jr. (University of California, Los Alamos 
Scientific Laboratory Los Alamos, New Mexico 87545). J. Geophys. 
Res.; 83: No. A10, 4857-4862(1 Oct 1978). 

Drifting bunches of protons in the 0.14- tol.0-MeV energy 
range have been observed with good energy resolution by the 
charged particle analyzer instruments on the 1976—059A and 1977— 
007A satellites in geostationary orbit. Well-defined flux peaks are 
observed corres; ing to as many as six circuits of the earth by 
these proton bunches. Some 52 clear events have been recorded by 
the instrument on 76—059 in 8 months of data, and several cases 
have been observed by both spacecraft. In the twenty-five cases 
studied in detail, the proton bunches appear to be injected at 
locations near midnight. All injections are closely associated with 
substorm onsets, but fewer than 10% of all substorms have associat- 
ed high energy proton drift echoes. After injection the magnetic 
field structure at ~6.6 R/sub E/ ofter appears to be stable for 1—2 
hours, as evidenced by the constant periods between the drift 
echoes. Observations made using the two spacecraft separated by ~ 
4 hours of local time show many events which fit a picture of very 
localized injection and simple drift in a stable magnetospheric field. 
The majority of events observed, however, show a more complex 
behavior than the simple injection drift picture would imply. 


35065 High-resolution energetic particle measurements at 6.6R/ 
sub E/ 3. Low-energy electron anisotropies and short-term substorm 
predictions. Baker, D.N.; Higbie, P.R.; Hones, E.W. Jr.; Belian, R.D. 
(University of California, Alamos Scientific Laboratory Los 
Alamos, New Mexico 87545). J. Geophys. Res.; 83: No. A10, 4863- 
4868(1 Oct 1978). 

Multiple detectors giving nearly complete 47 coverage of 
particle pitch angle distributions have provided high resolution 
measurements (in energy and time) of 30- to 300-keV electrons. Data 
from a spacecraft (1976-059A) in geostationary orbit show a remark- 
ably consistent sequence of variations of the electron anisotropy 
before and during magnetospheric substorms. For periods typically 
1—2 hours prior to the onset of substorms, electron distributions, 
peaked along the direction of the local magnetic field, are observed 
in the premidnight sector. These cigarlike anisotropies are accompa- 
nied by a local taillike magnetic field which may develop further 
during the event. At substorm onset an abrupt transition usually 
occurs from the cigar-shaped distributions to pancake-shaped distri- 
butions. This anisotropy sequence may be due to the buildup and 
subsequent release of stresses in the magnetotail; the cigar phase may 
also be due to associated processes at the dayside magnetopause 
causing a loss of 90° pitch angle particles. The present observations, 
based on ~100 events, appear to provide a predictive tool for 
assessing the probability of occurrence of a substorm. 


particle measurements at 6.6 R/ 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 35180 


35066 (BNL—50920) Versatile user-oriented atomic and molecu- 
lar beam apparatus for use with the National Synchrotron Light 
Source. Mitchell, J.B.A.; Grover, J.R. (Brookhaven National Lab., 
Upton, NY (USA)). Nov 1978. Contract EY-76-C-02-0016. 2Ip. 
Dep. NTIS, PC A02/MF AO1. 

A proposed atomic and moleuclar beam apparatus is de- 
scribed for photon interaction studies using the National Sychrotron 
Light Source at the Brookhaven National Laboratory. This appara- 
tus will employ ultrahigh vacuum techniques compatible with stor- 
age ring operation. Supersonic nozzle sources will be used to pro- 
duce the beams and signal detection will be accomplished using a 
quadrupole mass analysis system. The equipment is intended for use 
both by in-house and outside users and primary consideration has 
been given to flexibility of design. The application of photoionization 
techniques to the study of crossed beam reactive scattering with 
particular emphasis on internal energy distribution analysis is dis- 
cussed. 


35067 Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra. Sternheimer, R.M. 





JUNE 30, 1979 


(Brookhaven National Laboratory, Upton, New York 11973). Phys. 
Rev., A; 19: No. 2, 474-485(Feb 1979). 

The k-ordering properties of the spectra of atoms and ions 
consisting of single valence electron outside a core of closed shells (k 
= n + J) have been introduced and discussed extensively in three 
previous papers, together with the constant | sequences within each 
group of levels having the same value of k (k bands). Here we have 
extended the discussion of the k ordering by a closer consideration 
of the three spectra: Ga I, Rb I, and Sr I. Thus it has been found that 
119 additional atomic enegy levels exhibit perfect k ordering, and the 
resulting total number of levels included among the 42 spectra 
considered becomes 1274. A correlation has been shown to exist 
between the occurrence of inverted fine structure and the limiting 
angular momentum |, for k ordering, and the limiting ionicity 5:. We 
have discussed the probable existence of a basic symmetry character- 
ized by the quantum number k, which is partially broken by the “l- 
dependent interaction,” giving rise to a multiplet of levels with 
different 1 values, so that 1 < or = h, and n = k-l (semi-fine 
structure). The overwhelming evidence (1274 levels) in favor of 
perfect k ordering for 1 < or = h, and 8 < or = 6; can probably be 
used in future analyses of atomic and ionic spectra, in order to assist 
in the assignment of n and/or | values to the observed energy levels 
E/sub n/1. 


35068 Resonant Raman scattering of x rays: Evidence for K-M 
scattering. Kodre, A.F.; Shafroth, S.M. (Department of Physics and 
Astronomy, University of North Carolina, Chapel Hill, North Caro- 
lina 27514). Phys. Rev., A; 19: No. 2, 675-677(Feb 1979). 

Resonant Raman x-ray scattering on molybdenum was stud- 
ied using a Mo-anode x-ray tube and a LiF crystal monochromator. 
Beside the usual resonant Raman peak corresponding to the fluores- 
cent Ka lines, another peak with a smaller energy loss was found. It 
is attributed to resonant Raman scattering with a final-state M-shell 
vacancy corresponding to the fluorescent K£ lines. Both contribu- 
tions are shown to be independent of the scattering angle. Absolute 
cross sections have been determined and compared with theoretical 
predictions. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 34299 


35069 (INIS-mf—3995, pp 105-106) Sputtering yield calculations 
for light ions near threshold energies. Maderlechner, G.; Behrish, R.; 
Scherzer, B.M.U. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing/Muenchen (Germany, F.R.); European Organization for Nucle- 
ar Research, Geneva (Switzerland)); Robinson, M.T. (Oak Ridge 
National Lab., Solid State Div. (USA)). 1977. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 


35070 (LA—7600-MS) Study of relativistic electron beams gen- 
erated by a foilless diode. Jones, M.E.; Thode, L.E. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 
14p. Dep. NTIS, PC A02/MF AO1. 

Preliminary results of a numerical and analytical study of 
foilless diodes are presented. The work produced an electron emis- 
sion algorithm for the particle-in-cell simulation code CCUBE. 
Diode performance was studied as a function of applied magnetic 
field strength and simple geometry changes. Annular electron beams 
with an energy of 5 MeV appear obtainable with densities exceeding 
10**cm~*. 8 figures. 


35071 (ORO—2408-151) Effect of target thickness on character- 
istic projectile x-rays and REC in ion-atom collisions. Tanis, J.A.; 
Shafroth, S.M. (North Carolina Univ., Chapel Hill (USA); Triangle 
Universities Nuclear Lab., Durham, NC (USA)). 1977. Contract EY- 
76-S-05-2408. 5p. Dep. NTIS, PC A02/MF AOl. 

A systematic investigation of projectile K x-ray production as 
a function of target thickness was conducted for 20 to 80 MeV C? 
ions incident on thin Cu targets. Measured intensities for characteris- 
tic x-rays and radiative electron capture (REC) are parametrized 
according to the model of Betz et al. From the fitting parameters the 
mean fluorescence yield and the radiative lifetime for K-shell decay 
for the highly ionized Cl projectiles are determined. The fluores- 
cence yield is found to increase by a factor of about six over the 
energy range studied having a value of ~ 0.1 at 20 MeV. The 
radiative lifetime for K-shell decay is found to be ~ 3 x 10~"* sec. 
Parametrization of the REC intensity allows a determination of the 
REC cross section per K vacancy. The resulting cross sections are in 
good agreement with the free electron theory of Bethe and Salpeter 
if it is assumed that each of the loosely bound (i.e., M- and N-shell) 
electrons in Cu contribute equally to the REC process. By combin- 
ing the results obtained for the characteristic x-rays and REC, the 


PHYSICS RESEARCH 3627 
and 


fluorescence yield for K-shell capture events is determined 
found to have values in the range (2 to 4) x S o-8 14 references. 


35072 Vacuum solid relativistic electron beams. 
Thode, L.E.; Goat, BB B.B.; Shanahan, WR. — 
Los Alamos Scientific Laboratory, University of California, Los 
i New Mexico 87545). Phys. Fluids; 22: No. 4, 747-763(Apr 
1979 

An investigation of equilibrium, stability, and Tong a fitte 
limiting current ofa solid relativistic beam propagating a 
external magnetic field has been carried out and 
experiments. The concept of a rigid-rotor equilibrium is only 
proximately valid when the beam current is much less 
Alfven critical current. Typically, low-voltage beams rotate 
at the beam edge whereas mem beams rotate fastest near 
beam axis. A limited investigation of the rigid rotor oat if the tigi. 
tion indicates, at worst, a weak instability may be present if 
rotor equilibrium is artificially imposed, and no instability at all ‘ee a 
self-consistent equilibrium. Numerical solutions for the space-charge 
limiting current and relativistic factor on axis are presented and 
compared with two-dimensional, cylindrical, space- and time-de- 
pendent simulations. Analytical expressions for the limiti 
are valid for w/sub c//w/sub b/>5, where w/sub c/ is 
tron frequency and w/sub b/ is the beam frequency. For external 
magnetic field strengths below this level, the limiting current in- 
creases monotonically with decreasing field strength until the beam 
collides with the drift tube. Expressions for foil scattering are also 
presented. The results are in good agreement with experiments. 


35073 Local plasma properties in a Hall-current 
an extended acceleration zone. Bishaev, A.M.; Kim, V. (Sergo Ordz 
honikidze Moscow Aviation Institute). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 9, 1055-1057(Sep 1978). 

Detailed measurements have been made of the axial and radial 
ion currents, the electron temperature, and the plasma tial in a 
Hall-current plasma accelerator with an extended ion zone. 
Plane Langmuir probes are used. The results give a detailed picture 
of the processes which occur in the accelerator channel. The results 
indicate the effectiveness of the accelerator as an ion source and 
show how the electron temperature, the ionization rate, and the 
potential distribution are related. Calculations of the particle and 
energy balance in the accelerator channel are described. 


35074 Directivity of Vavilov-Cerenkov radiation. Kobzev, A. 
(Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. “nat 
Transl.); 27: No. 5, 664-667(May 1978). 

We have measured the angular distributions of radiation with 
wavelengths of 4000 and 5000 A excited by 140—250-keV electrons 
in a mica target of thickness 1.04 p. The half-width of the angular 
distributions is 30—40° The position of the maximum differs consid- 
erably from the Vavilov-Cerenkov radiation angle. Near the energy 
threshold the maximum is observed at an angle of about 30° and it 
moves slowly to small angles with decreasing energy. We consider 
the contribution from transition radiation and the 
tion at the mica-vacuum boundary and diffractive broadening on the 
characteristics of the radiation observed in the experiment. 


ATOMIC AND MOLECULAR PROPERTIES 


35075 (CONF-780936—2) Alignment, orientation, and the 
beam—foil interaction. Schectman, R.M.; Curtis, L.J.; Berry, H.G. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 16p. Dep. NTIS, PC A02/MF AOl1. 

From Workshop on coherence and correlation in atomic 
collisions; London, UK (18 Sep 1978). 

The aim of the study of the ion—foil interaction is to provide 
as complete as possible a description of the state of the 
beam produced when ions are transmitted through thin foils and to 
construct a physical model of the interaction process which can 
explain these results. Results for the 3p'P and 4d levels of He I are 
presented. These results furnish much descriptive information con- 
cerning the nature of the interaction, but not a complete model of 
the interaction process. They do suggest an important role for 
surface effects and are strongly suggestive of an im) role in 
these processes for electron capture. 10 references. ( 


35076 (COO—2892-13) Photoionization of atoms, Progress 
report, 1 April 1978—30 March 1979. Samson, J.A.R.; Starace, A.F. 
(Nebraska Univ., Lincoln (USA)). Dec 1978. Contract EY-76-S-02- 
2892. 20p. Dep. NTIS, PC A02/MF AO1. 

The sources of error encountered in absorption cross section 
measurements were studied and efforts made to minimize the errors. 
Preliminary cross section measurements of Ar indicate that the 
double ion chamber is performing satisfactorily. Measurements of 
the dissociative ionization cross section of O2. were completed in 
a peg for measuring the atomic cross section. The new time-of- 

ight mass spectrometer was constructed and tested. A theoretical 
survey of the photoelectron angular distribution of the outer p- 
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subshells of the chalcogens and halogens has been completed. A new 
graphical method for the calculation of atomic transition matrices 
was dev to aid in obtaining a new open-shell random phase 
ximation. Graphical methods for obtaining matrix elements of 
spin-orbit interactions were developd and used to investigate the 
effect of spin-orbit interactions on photoionization of the 6s-electron 
in cesium and the 5s-subshell in xenon. The adiabatic approach in 
- heroidal coordinates to the problem of a hydrogenic atom 
iform magnetic field has been used to predict rigorous lower 
bounds on the lowest energy levels of hydro = Nonadia- 
oly interactions are being included in the extension of the theory to 
the high Rydberg level \~ which is under intensive experimental 
investigation at present. Finally, the “fine-structure” levels superim- 
= on the main quasi-Landau levels in the ionization region of a 
ydrogen atom in a uniform magnetic field. A list of publications is 
included. 


35077 Theoretical studies of the valence electronic states and the 
1Pi/sub u/<~-X'=*/sub g/ absorption of the F. molecule. 
Cartwri 5 D.C.; Hay, P.J. (Theoretical Division, Los Alamos 
Scien ic Laboratory, University of California, Los Alamos, New 
Mexico 87545). J. Chem. Phys.; 70: No. 7, 3191-3203(1 Apr 1979). 
The twelve electronic states of F2 dissociating into ground 
state F(?P) atoms have been investigated with ab initio polarization 
configuration interaction wave functions. Using a [3s2pld] contract- 
ed Gaussian basis, the theoretical spectroscopic constants (with 
experimental values in parenthesis) for the ‘=*/sub g/ ground state 
are: R/sub e/= 1.427 A (1.412 A), D/sub e/=1.85 eV(1.66 eV), w/ 
sub e/=946 cm™! (924 cm™'), and w/sub e/x/sub e/=-10.6 cm™! (- 
22.2 cm~*). The *Pi/sub u/ state is also found to be very weakly 
bound (R/sub e/=1.881 A, D/sub e/=0.15 eV), while the remain- 
ing nine electronic states are strictly repulsive (aside from van der 
Waals minima). Molecular properties are reported for the '=*/sub 
g/ state and a detailed analysis of the 'Pi/sub u/ <’*/sub g/ 
absorption is carried out. The *Pi/sub u/ state appears to be the 
lower state in the 157 nm laser emission observed recently, which 
would correspond to the 2°Pi/sub g/—>1*Pi/sub u/ electronic transi- 
tion. 
35078 Theoretical study of the 400 eV core-excited valence states 
of N2. Rescigno, T.N.; Orel, A.E. (Theoretical Atomic and Molecu- 
lar Physics Group, Lawrence Livermore Laboratory, University of 
Livermore, California 94550). J. Chem. Phys.; 70: No. 7, 


California, 
3390-3394(1 Apr 1979). 

We show that accurate transition energies for the 1s core- 
valence excited 'Pi/sub u/ and 'Pi/sub g/ states of Nz can be 
obtained from limited configuration—interaction calculations using 
localized 1o orbitals. Generalized oscillator strengths are also ob- 
tained for these states and comparisons with recent experimental 
findings are made. 


35079 Pressure broadening of the dipole and Raman lines of CO. 
by He and Ar. Temperature dependence. Pack, R.T. (Theoretical 
Division, University of California, Los Alamos Scientific Labora- 
tory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 70: No. 7, 
3424-3433(1 Apr 1979). 

Pressure broadening of CO2 lines by He and Ar is studied 
using a priori (electron gas plus van der Waals) potential ener, y 
surfaces and infinite-order sudden approximation dynamics. 
linewidths of both dipole line (from vibration—rotation transitions) 
and Raman lines (from pure rotational transitions) are calculated as 
functions of the temperature over the range 200 to 800 °K. The 
dependence on uncertainties in the potential energy surfaces is also 
explored. Experimental results are available only at room tempera- 
ture; agreement of the calculated results with them is good for small 
rotational quantum numbers j and deviates about as expected for 
large j. Accurate experimental studies of the temperature depen- 
dence of pressure broadening are suggested. 


35080 Preliminary observation of parity nonconservation in 
atomic thallium. Conti, R.; Bucksbaum, P.; Chu, S.; Commins, E.; 
Hunter, L. (Physics ent, University of California, Berkeley, 
California 94720). Phys. Rev. Lett; 42: No. 6, 343-346(5 Feb 1979). 
Parity nonconservation is observed in the 6?P/sub 1/2/ - 
7*P/sub 1/2/ transition in thallium. Absorption of circularly polar- 
ized 293-nm photons by 6?P/sub 1/2/ atoms in an E field results in 
pee me of the 7?P/sub 1/2/ state through interference of Stark 
1 amplitudes with M1 and parity-nonconserving E1 amplitudes M 
and E/sub p/. Detection of this polarization yields the circular 
dichroism 6 = +(5.2 +- 2.4) x fo-2 , which agrees in sign and 
— with theoretical estimates based on the Weinberg-Salam 


35081 Bp y= of a long-lived autoionization state in the 
spectrum of ge atom. Bekov, G.I.; Letokhov, V.S.; 
Matveev, O.L; yoo Institute, USSR Acade- 
my of Sciences). JETE JETP hie (USSR) (Engl. Transl.); 28: No. 5, 283- 
285(5 Sep 1978). 
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An autoionization state with a lifetime 0.5 nsec was observed 
for the first time ever in selective three-step ionization of gadolinium 
atoms by radiation from pulsed dye lasers. A value I =49 5/sup g/8 
+- 5 cm™! was obtained for the ionization energy of the gadolinium 
atom. 


35082 Structure of the energy spectra of the Auger electrons 
obtained by irradiation of solids with moderate-energy ions. Dorozh- 
kin, A.A.; ‘ieee, A.A.; Petrov, N.N. (M. I. Kalinin 4" 
Institute, , Leningrad). Sov. Phys. - Solid State (Engl. Transl.); 20 
9, 1660-1661(Sep 1978). 

The spectra obtained on irradiation of some light (Be, Mg, Al, 
Si) and heavier (Cu, Ni, Ge, GaAs) materials with inert-gas ions of 
moderate energies (S—15 keV) were analyzed. The results indicated 
that the investigated materials could be divided into two different 
types, depending on whether the Auger process occurred mainly in 
a quasimolecule formed from an incident particle and a target atom 
or whether it took place in a target atom after the components of 
such a molecule became separated.(AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 34510 


35083 (INIS-mf—3995, PP 70-71) Channeling of 7 mesons*. 
Gemmell, D.S.; Holland. .; Ratkowski, A.J.; Schiffer, J.P.; Wan- 
ler, T.P.; Worthin: ington, ze N.; Zeidman, B. (Ary onne National Lab. 
SA)); Fench, W. | a Univ. (Germany, F.R.)); Morris, S.L.; 
Thiessen, H. Alamos Scientific Lab., N.Mex. (USA)). 1977. 

From <7 reeds ed conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 


35084 Muon distribution among the fission fragments in mesic 
atoms. Demkov, Y.N.; Sg ye D.F.; Karpeshin, F.F.; Listengar- 
ten, M.A.; Ostrovskii, V. N. (Leningrad State University). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 5, 263-265(5 Sep 1978). 
The probability of observing a muon on a light and on a 
heavy fragment after “prompt” fission of a nucleus by a muon is 
calculated. 


35085 Positronium formation in electron accelerators. Akhun- 
dov, A.A.; Bardin, D.Y.; Nemenov, L.L. (Joint Institute for Nuclear 
ma Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 812-814(Jun 
1978). 

Positronium generation in the interaction of electrons with 
matter is considered. The energy and angular characteristics of the 
produced para- and orthopositronium are calculated. The positron- 
jum yield in the para and ortho states attainable with existing 
electron accelerators (circular and linear) is estimated. It is shown 
that electron accelerators are the sources of quite intense and well 
shaped positronium beams. 


35086 Estimate of intensity of beams of 7r-. atoms in high-energy 
accelerators. Gorchakov, O.E.; Kuptsov, A.V.; Nemenov, L.L. 
(Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 5, 637-638(May 1978). 

The Monte Carlo method is used to calculate the intensity 
and the energy spectra of 7-p atoms produced in the process K/sub 
L/*+A/sub pimu/+nu-tilde, for cyclic accelerators with proton 
energies 10, 30, 70, 400, and 1000 GeV, with the channel mounted at 
angles from 0° to 15° 


35087 Neutral mesic atoms of He and Li. Bersuker, I.B.; Gorba- 
tina, G.N. (Chemistry Institute, Academy of Sciences of the Molda- 
+ wee Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 673-677(May 

The energy spectra and wave functions for a number of states 
of neutral mesic atoms of helium and lithium have been calculated. 
The particles studied were 7, u~, K~, and P~. The adiabatic 
approximation was employed to isolate the motion of the electronic 
subsystem, and the Schroedinger equation was solved by a variation- 
al method. An analytic wave function and numerical potential were 
obtained for the ground state of the light subsystem. A quasiclassical 
approximation was used to treat the motion of the heavy core. The 
error due to nonadiabaticity is estimated. 


COLLISION PHENOMENA 

REFER ALSO TO CITATION(S) 33895, 35082 

35088 (AD-A—057201) High efficiency collision-induced disso- 
terim techni 


ciation in an rf-only quadrupole. Interim ical report. Yost, R.A.; 
Enke, C.G.; McGilvery, D.C.; Smith, D.; Morrison, J.D. (Michigan 
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State Univ., East Lansing (USA). Dept. of Chemistry). 25 Jul 1978. 
Contract N00014-76-C-1092. 23p. NTIS PC A02/MF AOl. 

Collision-induced dissociation (CID), when performed in an 
RF-only quadrupole is a highly efficient method of fragmenting ions. 
The low-energy (5-10 eV) CID process, may involve direct vibra- 
tional excitation by momentum transfer but in any case, is a very 
different process from the high energy (3-10 keV) electronic excita- 
tion CID process observed in MIKES and CAMS. Experimental 
results are presented which demonstrate the efficiency of CID 
fragmentation (up to 65%), the elimination of scattering losses, and 
the effects of varying such experimental parameters as choice and 
pressure of collision gas, ion velocity in the quadrupole, and quadru- 
pole RF voltage and frequency. The appearance of the CID frag- 
mentation spectra is roughly similar to 14 eV EI spectra. The results 
of digital simulation of ion trajectories in an RF-only quadrupole are 
presented. The correspondence between simulated and experimental 
results aids in the understanding of the quadrupole CID process. The 
high efficiency of the CID process in an RF-only quadrupole is 
significant in the development of a tandem quadrupole mass spec- 
trometer for selected ion fragmentation studies. 


35089 (ORO—2408-152) Projectile K x-ray production in thin 
solid targets. Tanis, J.A.; Shafroth, S.M. (North Carolina Univ., 
Chapel Hill (USA). Dept. of Physics and Astronomy; Triangle 
Universities Nuclear Lab., Durham, NC (USA)). 1977. Contract EY- 
76-S-05-2408. 1lp. Dep. NTIS, PC A02/MF AOl1. 

Projectile K x-ray production as a function of target thickness 
is measured for 20 to 80 MeV Cl ions incident on thin Cu targets. A 
large enhancement in the x-ray production is observed for incident 
charge state q = Z; - 1. The data are parametrized according to the 
model of Betz et al. From the fitting parameters the mean fluores- 
cence yield and the radiative lifetime for K-shell decays are deter- 
mined. 10 references. 


35090 Continuum electron capture dependence on projectile Z 
and velocity. Vane, C.R.; Sellin, 1.A.; Suter, M.; Alton, G.D.; Elston, 
S.B.; Griffin, P.M.; Thoe, R.S. (Tennessee Univ., Knoxville (USA); 
Oak Ridge National Lab., Tenn. (USA)). Z. Phys., A; 286: No. 2, 
233-234(May 1978). 

Continuum electrons centered in velocity about that of the 
projectile and ejected near zero degrees in the laboratory frame have 
been observed for collisions of highly stripped Csup(q)* and 
Osup(q)* ions incident on Argon. For fully stripped projectile ions, 
the Z dependence and the velocity dependence of the continuum 
capture cross section have been determined for beam energies of 1.6 
to 2.8 MeV/amu. Striking disagreements are noted between some 
results of this work and present theoretical predictions. 


35091 Classical analog for electronic degrees of freedom in nona- 
diabatic collision processes. Meyera), H.; Miller, W.H. (Department 
of Chemistry and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 70: No. 7, 3214-3223(1 Apr 1979). 

It is shown how a formally exact classical analog can be 
defined for a finite dimensional (in Hilbert space) quantum mechani- 
cal system. This approach is then used to obtain a classical model for 
the electronic degrees of freedom in a molecular collision system, 
and the combination of this with the usual classical description of the 
heavy particle (i.e., nuclear) motion provides a completely classical 
model for the electronic and heavy particle degrees of freedom. The 
resulting equations of motion are shown to be equivalent to describ- 
ing the electronic degrees of freedom by the time-dependent Schroe- 
dinger equation, the time dependence arising from the classical 
motion of the nuclei, the trajectory of which is determined by the 
quantum mechanical average (i.e., Ehrenfest) force on the nuclei. 
Quantizing the system via classical S-matrix theory is shown to 
provide a dynamically consistent description of nonadiabatic colli- 
sion processes; i.e., different electronic transitions have different 
heavy particle trajectories and, for example, the total energy of the 
electronic and heavy particle degrees of freedom is conserved. 
Application of this classical model for the electronic degrees of 
freedom (plus classical S-matrix theory) to the two-state model 
problem shows that the approach provides a good description of the 
electronic dynamics. 


35092 Energy dependence of dissociative recombination below 
0.08 eV measured with (electron-ion) merged-beam technique. 
McGowan, J.W.; Mul, P.M.; D'Angelo, V.S.; Mitchell, J.B.A.; De- 
france, P.; Froelich, H.R. (Physics Department and The Centre for 
Chemical Physics, The University of Western Ontario, London, 
Ontario N6A 3K7, Canada). Phys. Rev. Lett.; 42: No. 6, 373-375(5 
Feb 1979). 

For center-of-mass electron energies < or = 0.08 eV ( ~ 
1000 K) nearly all electron-ion dissociative recombination cross 
sections thus far measured by us follow the E~' dependence predict- 
ed by theory. This corresponds to a T/sub e//sup -0.5/ temperature 
dependence of the reaction-rate coefficient. 
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35093 Electron-transfer reactions of fast Xe/sup n/+ ions with 
Xe in the energy range 15 keV to 1.6 MeV. Beuhler, R.J.; Friedman, 
L; Porter, RF R.F. (Chemistry OSn) ee Brookhaven National Lab- 
oratory, i = New York 11973). Phys. Rev., A; 19: No. 2, 486- 
494(Feb 1979 
Fic RRO cross sections for the reactions of Xe/sup n/ 

+ (n = 1—4) with Xe atoms have been determined as a function of 
on ape kinetic energy in the range 15 keV—1. 6 MeV. For 

e/sup n/+ (n = 2, 3, 4), cross sections for sequential transfer of 
two or more electrons in single-ion—atom co! have been 
obtained. These cross sections decrease with increasing number of 
electrons transferred. The observed insensitivity of cross sections to 
projectile kinetic energy in the range investigated follows the condi- 
tion that the linear velocity of the ion is less than the orbital velocity 
of a valence electron in the slow-moving target atom. Attenuation 
psec sections for reactions of ery tae n/+ (n = 2, 3, 9 follow 

approximately a Z*/sub direct-sum/ charge dependence. A 
classical model based on Coulomb forces yields cross sections 
reasonable fit to the experimental data. 


Electron 


(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). 
Phys. Rev., “* 19: No. 2, 304-514(Feb 1979). 
Measured cross sections for electron capture BB | 

multiply charged ions in collisions with atomic and mo! hydro: 
gen are presented. The data are primarily for He-like and Li-like ions 
of B, C, N, and O in the velocity range 0.4—1.0 x 10° cm/sec. The 
electron-capture cross sections for these ions are y 3x10" 
cm? in the velocity range tested. Comparison is between these 
data and a number of recent theoretical predictions. While no simple 
scaling rules apply to these low-velocity data, for initial charge q > 
or = + 4 the cross sections are essentially characterized by initial 
ionic charge rather than by projectile mass or electronic structure. 


35095 Single-electron-capture cross sections for multiply charged 
O, Fe, Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities. Meyer, F.W.; Phaneuf, R.A.; Kim, H.J.; Hvelplund, P.; 
Stelson, P.H. (Oak Ridge National Laboratory , Oak Ridge, Tennes- 
see 37830). Phys. Rev., A; 19: No. 2, 515-525(Feb 1979). 

Total cross sections for electron a have been measured 
for O/sup q/+ (1 < or = q < or = 8), ~_ + Neote 
< or = 15), Mo/sup q/+ (4 < or = q <or= pte +6 
< or = q < or = 19), beers ae < or = 4 <r = 
Au/sup q/+ (5 < or = q < or = 16) incident on Hi and He ta the 
velocity range 2.2—6.2 x 10° cm/s. Both the scaling of the 
cross sections with projectile charge and their veloity dependence 
are investigated and compared to current theoretical In the 


range of charge states and velocities investigated, the cross sections, 
in general, are observed to decrease uniformly with increasing 
projectile velocity and to increase monotonically with increasing 
projectile charge. The charge dependence of the cross sections 
becomes stronger with increasing ioe of es ews velocity. In the present 

ee 2-4 





range of velocities, the ratios of the cross ane 

and H targets decrease with increasing ae 

increasing as a function of velocity. For lighter her projectiles Fe = 
and Mo, localized deviations from the expected smooth 

the capture cross sections with increasing projectile ory had 
stant velocity were observed in the vicinity of proj charge 
states corresponding to closed-shell configurations. observed 
“dips” are strongly correlated with variations in calculated ionic 
projectile radii. For the heavier projectiles Ta, W, and Au, oscilla- 
tions superimposed on the expected monotonically ly increasing q 
dependence were observed, having amplitude and phase that are 
only weakly dependent on projectile species. This behav- 
ior is attributed to interference between the long-range Coulomb and 
short-range (screened) Coulomb interactions characterizing the colli- 
sion. 


35096 Electron capture to D;/sup ts-/ and Ds/sup ts0/ repulsive 
states by D;/sup ts+/ in Cs, Cisneros, C.; Alvarez, I.; Garcia G., R.; 
Barnett, C.F.; Ray, J.A.; Russek, A. (Instituto de Fisica, Universidad 
Nacional Autonoma de Mexico, Mexico 20, D.F.). Phys. Rev., A; 19: 
No. 2, 631-640(Feb 1979). 

Differential cross sections for the production of D~ and D® + 
D2/sup ts0/ + Ds/sup ts0/ are given for electron-capture collisions 
into Ds/sup ts-/ and Ds/sup ts0/ repulsive states by bombardment of 
Cs with Ds/sup ts+/ ions in the energy 1.5—7.5 keV. A 
theory is presented for the angular distributions of dissociation 
fragments in the special cases in which the dissociation (i) produces 
two fragments, or (ii) produces three fragments, one of which has a 
small energy in the molecular center-of-mass frame. In both cases a 
scaling law is predicted: (y/sub n/E/sub i/)~' do/sub n//dw = f 
(y/sub n/E/sub i/@/sub n/*), where do/sub n//dq is the differen- 
tial cross section for finding fragment n at angle 6/sub n/, E/sub i/ 
is the incident energy, and y/sub n/ is a mass ratio. The D™ 
distributions are observed to fit this scaling law. Peaks are found in 
both the D™ and D® + Ds/sup ts0/ + Ds/sup ts0/ distributions for 
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which 1/2E/sub i/0? = 15 keV deg? and 14 keV deg’, respectively. 


A corresponding peak is also found in the neutral distribution for 
which 2E/sub i/@? = 14 keV deg? The peaks indicate a repulsive 
state in Ds/sup ts-/ which decays into D™ + D2/sup ts0/, and a 
repulsive state in D3/sup ts0/ which decays into D® + D:2/sup ts0/ 
and which has an energy surface close to that of the Ds/sup ts-/ 
repulsive state. An energy surface of a repulsive singlet state of Ds/ 
sup ts-/ is presented which does decay into D™ and D2/sup ts0/. 


35097 Behavior of the eigenphase sum near a resonance. Hazi, 
A.U. (Theoretical Atomic and Molecular Physics Group, Lawrence 
Livermore Laboratory, University of California, Livermore, Califor- 
nia 94550). Phys. Rev., A; 19: No. 2, 920-922(Feb 1979). 

It is shown that for an isolated resonance in a multichannel 
problem the sum of the eigenphases 5/sub n/ satisfies the usual 
formula appropriate for the elastic phase shift: /sub n/5/sub n/ = 
A° + tan~' [['/2(Eo - E)]. The parameter I is the total width of the 
resonance. 


35098 Possible mechanism of relaxation over the rotational sub- 
levels of molecules under conditions of saturation of a vibrational— 
rotational transition. Mkrtchyan, M.M.; Platonenko, V.T. (M. V. 
Lomonosov State University, Moscow). Sov. J. Quant. Electron. 
(Engl. Transl.); 8: No. 10, 1187-1190(Oct 1978). 

An analysis is made of rotational relaxation in a molecular 
system under conditions of saturation of a vibrational—rotational 
transition. It is shown that for molecules having large dipole mo- 
ments of vibrational transitions, the rotational relaxation is not due to 
an “impact” mechanism but to the dipole—dipole interaction be- 
tween the colliding molecules. On the basis of qualitative concepts, it 
is established that under certain conditions the relaxation caused by 
the dipole—dipole interaction may be essentially nondiffusive. An 
estimate is made of the cross section of the elementary event using 
the proposed relaxation model for NFs, CO2, CF,, SFs, and UFe 
molecules. These cross sections are considerably larger than the gas- 
kinetic cross sections. 


35099 Study of hyperfine interactions in charged-particle beams 
(a review of experimental methods). Hrynkiewicz, A. (Nuclear Phys- 
ics Institute, Krakow). Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 4, 
360-372(Jul 1978). 

The article reviews methods of investigation of hyperfine 
interactions in beams of charged particles. Individual methods are 
illustrated by examples of their application. Fields of nuclear and 
solid state physics in which use of the methods described is particu- 
larly promising are also discussed. 


35100 Scattering of low-energy electrons by CO molecules. 
Gus’kov, Y.K.; Savvov, R.V.; Slobodyanyuk, V.A. (Obninsk Physi- 
coenergetics Institute). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 
527-528(Jul 1978). 

The energy dependence of the total cross section for electron- 
CO scattering was measured for the energy range 0.05-6.0 eV by the 
time-of-flight method. (AIP) 


35101 Energy spectrum of e* e~ pairs in the collision of 
a muon with an atom. Nikishov, A.I. (P. N. Lebedev Physics Insti- 
tute, USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 5, 677-681(May 1978). 

The spectrum of e* e™ pairs in the relatively soft (and usually 
most significant) region is obtained with screening taken into ac- 
count. The complicated general formula takes a relatively compact 
form in limiting cases when there is no screening and when the 
screening is complete. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 35289 


35102 Eigenstates, coherent states, and uncertainty products for 
the Morse oscillator. Nieto, M.M.; Simmons, L.M. Jr. (Theoretical 
Division, Los Alamos Scientific Laboratory, University of Califor- 
nia, Los Alamos, New Mexico 87545). Phys. Rev., A; 19: No. 2, 438- 
444(Feb 1979). 

We obtain the exact, normalized, closed-form eigenfunctions 
for the one-dimensional Morse oscillator, as well as the raising and 
lowering operators. We next review a new method for obtaining the 
coherent states for arbitrary potentials, it being based on the classical 
motion of a particle. We apply this method to the Morse oscillator. 
After demonstrating that in the appropriate limit our results reduce 
to those for the harmonic oscillator, we obtain analytic insights into 
published numerical results on uncertainty products for Morse- 
oscillator wave packets. 
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FLUID PHYSICS 


35103 (INIS-mf—4219) Second GAMM.-conference on numerical 
methods in fluid mechanics. Proceedings. Hirschel, E.H.; Geller, W. 
(eds.). (Gesellschaft fuer Angewandte Mathematik und Mechanik, 
Frankfurt am Main (Germany, F.R.). Fachausschuss fuer Numer- 
ische Methoden in der Stroemungsmechanik). 1977. 262p. Dep. 
NTIS (US Sales Only), PC A12/MF AO. 

Proceedings of the Second GAMM-Conference on Numeri- 
cal Methods in Fluid Mechanics held at the DFVLR, Koeln, Octo- 
ber 11 to 13, 1977, are presented. The conference was attended by 
approximately 100 participants from 13 European countries repre- 
senting quite different fields ranging from Aerodynamics to Nuclear 
Energy. At the meeting 34 papers were presented, many of them 
concerned with basic problems in the field. It was well demonstrated 
that Numerical Methods in Fluid Mechanics do not only serve as 
means for the computation of flow fields but also as tools in the 
analysis of fluid mechanical phenomena, a role of large future 
importance if one considers the complexity especially of three- 
dimensional flows. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 34143, 35281 


35104 (IS-T—838) Drop separation by numerical solution of the 
Navier—Stokes equation. Fitzgibbons, D.A. (Iowa State Univ. of 
Science and Technology, Ames (USA)). 1978. Contract W-7405- 
ENG-82. 148p. Dep. S, PC A07/MF AO1. 

Thesis. 

A numerical model of separating drop behavior was con- 
structed and tested by simulation, on a general-purpose digital com- 
puter, of a hypothetical two-immiscible-phase system. The model 
uses the Marker-and-Cell (MAC) method to solve the unsteady-state 
Navier—Stokes (momentum balance) equation with incompressible 
flow. Input to the model consists of fluid parameters (density, 
viscosity, interfacial tension), initial conditions( interface profile and 
velocities), and forcing functions. Simulation results consist of time- 
varying velocity and pressure fields, and all transformations of the 
interface profile. The simulation was seen to exhibit many of the 
features known to accompany separations observed in the labora- 
tory, including characteristic profiles and flow patterns. The simula- 
tio incorporates a one-parameter model of the interface, with the 
parameter being the ee interfacial tension. Dynamic interfa- 
cial tension and interface viscosity are omitted. At each computa- 
tional time frame the curvature of the interface is computed by 
numerically fitting a set of cubic splines to the coordinates of the 
particles which compose the interface. This curvature is used to 
compute the pressure drop across the phase boundary, and com- 
prises the boundary condition for teh calculation of pressures within 
the drop. 62 references, 28 figures, 3 tables. 


35105 (UCRL—S52755) Ballistics tables for spheres 7.5 to 25 mm 
(0.3 to 1 in.) in diameter. Miller, D.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 31 Jan 1979. Contract W-7405- 
ENG-48. 93p. Dep. NTIS, PC A05/MF AO1. 

A ballistic table for small spheres 7.5 to 25 mm (0.3 to 1 in.) in 
diameter was prepared based on modern sphere drag data. The table 
includes all four Siacci functions, S, T, I, and A, starting at 3000 ft/s 
and going to 1 ft/s in 1-ft/s intervals. Methods for using the tables 
are summarized and examples given. Comparisons are made between 
this small-sphere table and the earlier 100-year-old tables that were 
based on the drag of large spheres. These comparisons show large 
differences below the velocity of sound, due to size effects. Some 
historical background is given, construction of the table is described, 
and approximations for some ballistic quantities are discussed. Ap- 
pendixes include summaries of the fundamental ballistic equations, 
the Siacci approximation, and Siacci formulas for various analytical 
drag functions. 6 figures, 10 tables. 


35106 Quasisteady primitive equations with associated upper 
boundary conditions. Gordon, P. (Associate Professor, Department 
of Mathematical Sciences, Purdue University, Calumet Campus, 
me Indiana). J. Math. Phys. (N.Y.); 20: No. 4, 634-658(Apr 

This paper presents another approach to the problem of 
modeling large scale atmospheric flow. The major thrust of the 
method is to search for quasi-steady-state phenomena. This leads to 
sets of diagnostic and predictive equations that differ from those 
presently in use. Another important feature of the analysis is the 
introduction of a slowly floating upper boundary. In addition to 
simplifying the question of boundary conditions at the upper bound- 
ary, the floating top requires a highly significant change in the set of 
diagnostic variables. Two possible upper boundary conditions are 
derived in conjunction with the floating top. The first assumes 
continuous flow at the upper boundary, while the second assumes a 
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compression-wave type discontinuity. Two specific criteria are for- 
mulated for checking the validity of the quasi-steady-state model. 
One is a scale assumption, between the physical scale and the time 
scale. The other is the requirement that the solution of the diagnostic 
equations be the steady-state limit of the original time-dependent 
equations. Various examples are given in order to attempt to clarify 
the techniques and philosophy of this approach. In addition, a 
specific test case is solved numerically with three models: The fixed 
top quasi-steady-state model, the floating top quasi-steady-state 
model, and a hydrostatic model. At the same time various upper 
boundary conditions are tested and compared. The results of the 
investigation indicate several significant advantages in favor of the 
floating top quasi-steady-state model. 


35107 Structure and emission of a stratified pulsed discharge. 
Lakutin, V.A.; Demidov, V.I.; Podmoshenskii, I.V.; Sobolev, V.F. 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 9, 1020-1026(Sep 
1978). 

A 20-channel apparatus for optical and electrical plasma 
diagnostics is used to study the geometric structure and evolution of 
a stratified pulsed discharge with a current of 1x10° or 1x10° A and a 
half-period of 9 or 45 . A cylindrical discharge with an initial 
diameter 6 or 18 cm is formed by the electrical explosion of an 
aluminum foil 5 p thick in air. There are three characteristic stages 
in the time evolution of the emission from the discharge: the starting 
stage, the high-temperature stage, and the afterglow. Two layers of 
radiating plasma form in a stratified pulsed discharge. These layers 
are separated by an opaque layer consisting of the finely dispersed 
remnants of the exploded foil. The outer and inner plasma layers are 
at different temperatures and exhibit different brightness. The dis- 
charge becomes radially asymmetric as the magnetic field acts on the 
parallel discharge layers. It is concluded that stratified pulsed dis- 
charges can be used to develop several controllable light sources 
with variable spectral brightness, variable light pulse, and a variable 
emission asymmetry. 


35108 Cut off of a laser beam by an expanding supersonic plasma. 
Nemchinov, I.V.; Popova, M.P.; Shubadeeva, L.P. (O. Yu. Shmidt 
Institute of Geophysics, Academy of Sciences of the USSR, 
Moscow). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 9, 1125- 
1126(Sep 1978). 

Numerical calculations are made of the two-dimensional 
propagation of a supersonic radiation wave, in constant density air, 
caused by absorption of a constant intensity laser pulse. Results are 
reported for the case of air density equal to one-tenth standard 
density and radiation intensity of 1000 MW/cm2 


35109 Beam—plasma discharge in crossed electric and magnetic 
fields. Babaritskii, A.I.; Zhuzhunashvili, A.I.; Ivanov, A.A.; Sever- 
nyi, V.V.; Cherkasova, E.K.; Shapkin, V.V. (I. V. Kurchatov Insti- 
tute of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 4, 473-477(Jul 1978). 

An experimental study has been made of a steady beam— 
plasma discharge in a radial electric field crossed with a longitudinal 
magnetic field. At a certain power level of the electron beam, if the 
working-gas pressure is between 107‘ and 10~° torr, a steady, fully 
ionized plasma is produced. The rotation of this plasma can be 
exploited for separation of elements and isotopes. Experiments on 
the separation of binary mixtures of noble gases and their isotopes 
are reported. A spectroscopic determination of the plasma rotation 
velocity and the ion temperature is also reported. The separation 
mechanism is interpreted theoretically. 


PROPERTIES AND STRUCTURE OF FLUIDS 


35110 (BMFT-FB-T—78-05) Basis program plasma technology: 
high-pressure arcs in SFs. Part 3. Gebel, R. (Siemens A.G., Erlangen 
(Germany, F.R.). Forschungslaboratorium). Sep 1978. 58p. (In 
German). Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The arc rotation characteristics for various electrode and 
magnetic field configurations in nitrogen and SF¢ of variable pres- 
sure were examined with a view to the possible use of magnetically 
rotated arcs in switching arrangements. 


35111 Efficient operation of a plasma accelerator with condensed 
media. Nemirovskii, A.Z.; Malyushevskii, P.P.; Golubenko, Y.G. 
(Design and Planning Bureau of Electrohydraulics, Academy of 
Sciences of the Ukrainian SSR, Nikolaev). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 9, 1065-1068(Sep 1978). 

A model is developed for nonstationary MHD plasma flow in 
a coaxial plasma accelerator in a condensed medium. This model can 
be used to analyze directivity produced by special electrodes. An 
electron velocity distribution different from the Maxwellian and 
Druyvesteyn distributions is used to describe the nonlinear proper- 
ties of the load impedance (a plasma in an underwater discharge). 


35112 Recombination in the free vacuum expansion of a complex 
plasma. Derzhiev, V.I.; Zakharov, A.Y.; Ramendik, G.I. (V. I. 
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Vernadskii Institute of Geochemistry and tg ng 
Academy of Sciences of the USSR, Roe Bey. Sov. Phys. 
Phys. (Engl. Transl.); 23: No. 9, 1068-1073(Sep 1978). 

Expansion into vacuum of a plasma of complex chemical 
composition is studied numerically on a BESM-6 computer. The 
system of partial differential equations is reduced to a system of 50 
ordinary differential equations for ions of five elements with charges 
ranging from Z=0 to Z=9 under the assumption that the plasma 
density and temperature remain homogeneous. The calculations are 
— out for initial plasma parameters in the To=5—25 eV, 

=3x10'®—3x10'%cm™%, Ro=3x10"*—10" 2m. velocity of the 
ps boundary and the plasma temperature are found as functions 
of the time. When recombination is terminated, “quenching” pro- 
duces a plasma which is not in thermodynamic equilibrium; in This 
plasma the residual degree of ionization and the ion charge distribu- 
tion are highly sensitive to the initial parameters To,No, and Ro. 
During recombination the sensitivity of the ion charge distribution to 
the ionization potentials decreases; the residual sensitivity is smaller, 
the higher the initial plasma temperature. Under certain conditions 
the residual concentration of singly charged ions corresponds to the 
initial chemical composition of the plasma. 


MAGNETOHYDRODYNAMICS 
REFER ALSO TO CITATION(S) 33897, 33908, 33941, 33945 


SUPERFLUIDITY 


35113 Analysis of line shapes observed in the scattering of ther- 
mal neutrons from superfluid *He. Tarvin, J.A.; Passell, L. (Physics 
Department, Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., Sect. B. Condens. Matter; 19: No. 3, 1458-1462(1 
Feb 1979). 

The line shai energies, and linewidths of elementary exci- 
tations in superfluid *He have been studied as a function of scatter- 
ing vector (q) and temperature by neutron scattering. Near the roton 
minimum, a harmonic-oscillator line shape provides a significantly 
better representation of the observed spectra than the more often 
employed Lorentzian form. The parameter characterizing the energy 
of the excitation is found to depend strongly on the pomer Je form of 
the dynamical structure factor S (q, w) used to analyze the data. 
Linewidths, on the other hand, appear to be nearly independent of 


y 
both gq and the analytic form used to represent S (q, w) between 0.75 
and 2.0 A~4. 


HIGH ENERGY PHYSICS 


35114 (ANL-HEP-CP—78-55) Hadroproduction 

lepton pairs and tests of QCD. Berger, E.L. (Argonne National Lab., 
IL (USA)). Aug 1978. Contract -31-109-ENG-38. 21p. (CONF- 
780876—4). Dep. NTIS, PC A02/MF AO1. 

From Meeting on frontier of physics; Singapore, Japan (14 
Aug 1978). 

Tests of quantum chromodynamics are proposed in the pro- 
duction of massive lepton pairs in hadronic collisions. Predictions are 
presented for the manner in which the transverse momentum distri- 
bution of the pair should change with changes in the mass and 
longitudinal momentum of the pair, and with c es in the overall 
energy of the collision. Data are shown to determine the average 
gluon momentum distribution in the nucleon. Lepton pair produc- 
tion in 7N and anti p N processes provides a method to isolate a 
gluon jet. 20 references. 


of massive 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


REFER ALSO TO CITATION(S) 34590, 35140 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 34651, 34660, 34661 


35115 Measurement of recoil-proton polarization in the reaction 
‘yp—7°p with polarized photons at energies 360, 400, 450, and 500 
MeV. Gorbenko, V.G.; Derebchinskii, A.I.; Zhebrovskii, Y.V.; Zy- 
balov, A.A.; Konovaloo, O.G.; Nikiforov, V.I.; Rubashkin, A.L.; 
Sorokin, P.V.; Tenishev, A.E. (Khar’kov Physicotechnical Institute, 
Ukrainian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 5, 638-641(May 1978). 

Experimental investigations were made of the polarization of 
the recoil proton in the reaction yp—7°p in a beam of linearly 
polarized photons, obtained by coherent bremsstrahlung from a 
diamond single crystal in the Khar’kov linear electron po By 
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for a pion c.m.s. emission angle 140° and photon energies 360, 400, 
450, and 500 MeV. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 34654, 34655, 35140 


(LA-UR—78-2120) Muon diffusion and studies 


trapping 
vanadium. Heffner, R.H.; Brown, J.A.; Hutson, R.L.; 


(Los Alamos Scientifi ic Lab., NM (USA). 1978. Contract EY-76-C- 
ony : Sp. (CONF- -780911—4; SAND—78-1556C). Dep. NTIS, 
A os 
1. meeting on muon spin rotation; Rorschach, Switzer- 
land (4 me, 1978). 

Portions of document are illegible. 

The first results of a study of the effects of varying impurity 
concentration on the temperature dependence of the depolarization 
rate of positive muons implanted into vanadium are presented. Data 
are —s for the most highly purified polyc: sample yet 
measured, and the same sample subsequently doped with about 500 
ppM oxygen by weight. The data for the oo sample shows a low 
depolarization rate (< .15 psec™*) at temperatures measured, 
showing a broad minimum centered at ~ 35 K, followed by a sharp 
peak near 90 K and a om aap eee ible values at 200 K. The 
data are contrasted with previously published data on less won 
samples, and call into pool previous interpretations of the 
ior of the y* at low temperatures in impure vanadium as 2 
shonen-entiaed tunneling. 6 references. 


35117 (SAND—78-1557c) pi diffusion and trapping in high 
purity and oxygen-doped Nb. Brown, J.A.; Heffner, R.H.; Leon, M.; 


(CONF- 780911—3; LA-UR—78-2119). Dep. NTIS, MF AOI. 

From 1. meeting on muon spin rotation; Rorschach, Switzer- 
land (4 Sep 1978). 

Portions of document are illegible. 

Data are presented for the temperature lence of the 
muon depolarization rate between 10 and 120 K for three samples of 
niobium of varying purity. Two samples, each containing approxi- 
mately 200 ppM substitutional Ta and interstitial concentrations of 
10 ppM and 560 ppM (mostly O), respectively, were studied. A third 
sample containing only 3 ppM Ta and an estimated yn total 
interstitial impurities was measured. The results cate that 
even at the lowest temperatures studied the depolarization of the 
muon is dominated by traps associated with impurities. 9 references. 


Observation of the kaonic decay of the A/sub c/* charmed 
baryon. Cn A.M.; Connolly, P.L.; Kahn, S.A.; Kirk, H.G.; 
Murtagh, M.J.; Palmer, R.B.; Samios, N.P.; Tanaka, M. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 42: 
No. 4, 197-200(22 Jan 1979). 

We have observed 34 events with visible strange-particle 
production out of a total charged-current sample of 4500 events in a 
wide-band neutrino exposure of the Brookhaven National Labora- 
tory 7-ft bubble chamber filled with Hz or D2. Three events were 
uniquely identified as having single-strange-particle production, two 
with AS=-AQ. In both AS=-AQ events we | observe the A/sub c/ 
* (2260), which in one case decays to Az* * 7 and in the second 
case to pK-bar°7~ 7*. Production rates are given. 


35119 Measurement of the neutron half-life. Bondarenko, L. ~ 
Kurguzov, V.V.; Prokof‘ev, Y.A.; Rogov, E.V.; Spivak, P.E. (I. V 
Kurchatov Institute of Atomic Ener ). JETP ‘Lert (USSR) (Engl. 
Transl.); 28: No. 5, 303-307(5 Sep 1978), 

A neutron beam from the IRTM reactor was used to measure 
the neutron half-life by the — registration method. The value 
obtained was T/sub 1/2/= 10.13 +- 0.9 min. The calculated ratio is 
G /sup prime//sub A//G /sup prime//sub V/=1.279 +- 0.006. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 34650, 34651, 34654, 35140 


35120 (ANL-HEP-CP—78-44) Hadron—hadron reactions, high 
. Diebold, R. (Argonne National Lab., IL (USA)). Sep 
1978. Contract W-31- 109-ENG- 38. 58p. (CONF- 780826—27). Dep. 
NTIS, yay mg ped AOl. 
rom 19. conference on high energy physics; Tokyo, Jai 
(23 Aug 1978). in 


A coverage of results on a energy and high multiplicity 
hadron reactions, charm searches and related topics, ultrahigh 
energy events and exotic oe seme (cosmic rays), and the nuclear 
effects in energy collisions and related topics is discussed. 67 
references. ( 
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35121 (SLAC-PUB—2250) What is Centauro. Bjorken, J.D.; 
McLerran, L.D. (Stanford Linear Accelerator Center, CA (USA)). 
Jan 1979. Contract EY-76-C-03-0513. 5p. (CONF-7810116—3). Dep. 
NTIS, PC A02/MF AO1. 

From Bartol conference on cosmic rays and particle physics 
above 10 Tev; Newark, DE, USA (16 Oct 1978). 

Another interpretation of the Centauro event is given in 
which the primary object initiating the collision is a glob of nuclear 
matter of very high density. The kinetics of this glob are described, 
and the experimental implications set forth. Among the latter are the 
horizontal air shower rate and the mean quark density on earth, both 
within experimental limits according to the glob interpretation. 7 
references. (JFP) 


35122 New quarks and old ones, too. Lederman, L.M. (Columbia 
Univ., New York (USA)). Comments Nucl. Part. Phys.; 8: No. 2, 45- 
58(Aug 1978). 
A brief review of the data taken by the Columbia-Fermilab- 
Stony Brook collaboration at Fermilab while investigating the reac- 
tion p + n — p* + pw + practically anything. A doublearm 
spectrometer was used to register the muon pairs and to reconstruct 
ie effective mass and other kinematic properties of the dimuon. The 
ame at 400 GeV show a yield with dilepton mass which falls 
rapidly with dimuon mass from approximately 5 GeV up to the 
highest mass recorded at 17 GeV. This fall is interrupted by a 
dramatic enhancement in the 9-10.5 GeV region which resolves into 
two at 9.4 and 10.0 GeV which have been termed UPSILON 
and UPSILON’. Checks which have been carried out to ensure that 
the enhancement is real are described and possible alternative inter- 
pretations of the data, discussed. Results of an analysis of the 
continuum data between 5 and approximately 17 GeV, a quantitative 
study of the behavior of dilepton production with s, and the trans- 
verse momentum distribution of dileptons are considered. 


35123 Evidence for the Y” and a search for new narrow reson- 
ances. Ueno, K.; Brown, Le Brown, C.N.; Innes, W.R.; Kephart, 
R.D.; Yamanouchi, T.; Herb, S.W.; Hom, D.C.; Lederman, L.M.; 
Snyder, H.D.; Yoh, J. K.; nrish, R.J.; ‘Ito, AS.; Joestlein, H.; Kaplan, 

D.M. (Fermi National "Accelerator Laboratory Batavia, Illinois 
60510). Phys. Rev. Lett.; 42: No. 8, 486-489(19 Feb. 1979). 

The production of the Y family in proton-nucleus collisions is 
clarified by a sixfold increase in statistics. Constraining Y,Y' masses 
to those observed at DORIS we find the statistical significance of 
the Y” to be 11 standard deviations. The dependence of Y produc- 
tion on p/sub t/, y, and s is presented. Limits for other resonance 
production in the mass range 4-18 GeV are determined. 


35124 PR eee! distribution o: a particles on nuclei at 
energies 200 and 800 GeV. Kotlyarevskii, D.M. (Physics Institute, 
Georgian Academy of Sciences). YE TP Lett. (USSR) (Engl Transl.); 
28: No. 4, 235- 238(20 Aug 1978). 

Results are presented of an investigation of the multiplicity of 
secondary particles on nuclei. The average multiplicities are equidis- 
tant with increasing energy. The maxima of the distributions for 
heavy nuclei are strongly shifted to the right, so that it is possible to 
separate, even at energies as low as ~1 TeV, the diffraction and 
non-diffraction mechanisms of secondary particle generation. 


35125 Interference of identical particles in p-barp interactions at 
22.4 GeV/c. Anon(Alma-Ata—Dubna—Moscow—Prague—Helsinki 
Collaboration). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 819- 
823(Jun 1978). 

Material obtained with the Lyudmila” apparatus is used to 
study interference effects in pairs of identical pions in p-barp interac- 
tions at 22.4 GeV/c with oe N> or =6. The effect was 
observed both on the AA diagram and in the spectrum of the 
effective masses M/sub pipi/ of the pion pairs. The average dimen- 
sion and the lifetime of the pion production region, <R> =3.0 +- 
0.5 F and <tau>=3.1 +- 1.6 F/c are determined within the 
framework of the analysis of the one-dimensional projections of the 
AA diagram. The measured ratio of the transverse and longitudinal 
dimensions (R/sub perpendicular/=1.7 +- 0.4 F, R/sub parallel/ 
=4.4 +- 1.4 F) is explained within the framework of the moving- 
source model. 


35126 Study of diffractive dissociation of protons with the aid of 
parametrically invariant quantities at 25 and 200 GeV/c. Azimov, 
S.A.; Abduzhamilov, S.; Gadzhieva, S.I.; Dzhuraev, M.; Kuvatov, 
O.T. (Physicotechnical Institute, Uzbek Academy of Sciences). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 653-656(May 1978). 

A diagram showing the mutual dependence of the two para- 
metrically invariant quantities g /sup prime/, and g /sup prime/2 is 
plotted. In the two-dimensional distribution of four-prong pp interac- 
tions at 25 and 200 GeV/c, the points are characteristically concen- 
trated, because of diffractive dissoication of one of the colliding 
protons, in the diagram region defined by g ':> +0.7, g ‘2<1.4 and g 
‘1>-0.6, g'2< 1.4. 
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35127 Comparison with experiment of a scaling law in the brea- 
kup of a relativistic deuteron. Abdivaliev, A.; Beshliu, C.; Garsevan- 
ishvili, V.R.; Gasparyan, A.P.; Gruia, S.G.; Ierusalimov, A.P.; Ko- 
pylova, D.K;; Kotorobai, F.; Mirianashvili, D.G.; Moroz, V.L; ‘Niki- 
tin, A.V.; Nioradze, M.S.; Troyan, Y.A. (Joint Institute for Nuclear 
Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 715-717(May 
1978). 

The distribution of spectator neutrons in relativistic deuteron 
breakup is studied. A theoretical model with a scaling parametriza- 
tion of the “longitudinal motion” in the incident deuteron is com- 
pared with experimental data at deuteron momenta p/sub d/ of 3.46, 
4.46, 7.66, and 10.2 GeV/c. It is shown that in the region considered 
the proposed model describes the experimental data reasonably well. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 35120 


35128 (BNL—25347) Prospects for hadronic production of 
charmed particles at the AGS. Gordon, H.A. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-781184—2). Dep. NTIS, PC A02/MF AO1. 

From Workshop on the AGS fixed target research program; 
Upton, NY, USA (8 Nov 1978). 

Charmed particle searches at the AGS, published, in progress, 
and proposed are reviewed. The chi-2800 and D resonance phenom- 
ena are mainly considered. 11 references. (JFP) 


35129 Evidence for axial-vector and pseudoscalar resonances 
near 1,275 GeV in etam*m~. Stanton, N.R.; Brockman, P.; 
Dankowych, J.A.; Edwards, K.W.; Gandsman, J.; Legacey, D.; 
Longacre, R.S.; Martin, J.F.; Patel, P.M.; Pawlicki, A.J.; Prentice, 
J.D.; Shabazian, E.; Yoon, T.; Zanfino, C. (Department of Physics, 
The Ohio State University, Columbus, Ohio 43210). Phys. Rev. Lett.; 
42: No. 6, 346-349(5 Feb 1979). 

We present the first results from an isobar-model phase-shift 
analysis of the etaar* 7~ system. The D (1275) meson is established as 
a narrow (I ~ 10 MeV) IJ/sup P/ = 01* resonance. Beneath the D 
is a broader (TC ~ 70 MeV) IJ/sup P/ = 00° state which is a 
candidate for the radially excited eta. The data are consistent with 
the existence of another 00™ object of comparable width near 1.4 
GeV. 


35130 Coherent K/sub S/ regeneration on protons from 30 to 130 
GeV/c. Bock, G.J.; Aronson, S.H.; Freudenreich, K.; Gsponer, A.; 
Molzon, W.R.; Roehrig, J.; Telegdi, V.L.; Winstein, B.; Kobrak, 
H.G.; Pitt, R.E.; Swanson, R.A. (University of Wisconsin, Madison, 
Wisconsin 53706). Phys. Rev. Lett.; 42: No. 6, 350-353(5 Feb 1979). 

Precise measurements at t = 0 of the K/sub L/p — K/sub S/ 
p amplitude (modulus and phase) were made. Over 50 000 K/sub 
pi2/ decays along with normalizing K/sub mu3/ events were detect- 
ed behind a 7.2-m-long liquid-hydrogen regenerator. The momentum 
dependence of the modulus and phase are presented, and the results 
are combined with those of other experiments to extract the relevant 
parameters of w exchange. 


35131 Analysis of the transverse-momentum distributions of 7*~ 
mesons in 77” N interactions at 40 GeV/c. Abesalashvili, L.N.; Amag- 
lobeli, N.S.; Angelov, N.; Grishin, V.G.; Dzhmukhadze, S.V.; Kut- 
sidi, N.K.; Salukvadze, R.G.; Slepchenko, L.A.; Tevzadze, Y.V.; 
Tsivtsivadze, E.T.; Chargeishvili, M.S. (Joint Institute for Nuclear 
mm Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 815-818(Jun 
1978). 

With statistics amounting to 10 000 mp and 4000 7~n 
interactions, the single-particle inclusive transverse-meomentum dis- 
tributions of the m*~ mesons are analyzed on the basis of the 
statistical model of excited clusters and on the basis of the thermody- 
namic model. 


35132 Angular and energy distributions of protons from 7Xe 
interactions at 2.34 and 3.5 GeV/c. Ochrimenko, L.; Pljuta, J.; Peryt, 
W.,; Slowinski, B.; Strugalski, Z.; Toneev, V.D. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 825- 
827(Jun 1978). 

The energy and angular distributions of protons from mXe 
interactions at 2.34 and 3.5 GeV/c are analyzed, and the experimen- 
tal data are compared with the results of calculations based on the 
cascade-evaporation model. It is found that this model correctly 
reproduces the investigated proton spectra as well as the corre- 
sponding distributions in the number of secondary charged particles. 


35133 Estimate of the momentum distribution of the nucleons 
within the xenon nucleus. Slowinski, B.; Tomaszewicz, A. (Joint 
Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 6, 828-830(Jun 1978). 

The differential distribution function f (p/sub F/) for the 
Fermi momenta p/sub F/ of the nucleons within the xenon nucleus 
has been estimated on the basis of measured energies and emission 
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angles of protons from the reactions 7* +Xe—-p+7°+A/sup 
prime/ and 7* +Xe—p+a* +A/sup prime/ at 2.34 GeV/c. The 
distribution function f (p/sub F/) can be satisfactorily fitted by a 
Fermi distribution b{1 +exp[(p/sub F/-c)/a}}“* in the region p/sub 
F/< or ~500 MeV/c, but in the region p/sub F/>500 MeV/c it 
falls off more slowly with increasing p/sub F/ than either the Fermi 
or the normal distribution. 


35134 Inclusive distributions of strange particles produced in 
pion-nucleus interactions. Gornov, M.G.; Gurov, Y.B.; i 

.V.; Mosolova, N.M.; Ponosov, A.K.; Sergeev, F.M. loscow 
Engineering Physics Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 6, 831-833(Jun 1978). 

The inclusive reactions on nuclei, with production of neutral 
strange particles, induced by 3.9 GeV/c m mesons are investigated 
using the 105 cm Freon bubble chamber of the Moscow 
Physics Institute. It is shown that Feynman scaling is observed for A 
hyperons already at the employed energy in the Feynman-variable 
range -0.6 <x<0.6. The dependence of the invariant structure 
function of the A hyperons on their kinetic energy is approximated 
by an exponential in the angle region kinematically forbidden for 
production on a free nucleon. 


35135 Properties of clusters in 7” p interactions at 40 GeV/c. 
Lyutov, S.I.; Murzin, V.S.; Sarycheva, LL: Smirnova, L.N. (Insti- 
tute of Nuclear Physics, Moscow State University). Sov. J. Nucl. 
Phys. (Engl. Transl); 27: No. 6, 864-867(Jun 1978). 

An analysis of the asymmetry of the particle yields in individ- 
ual events is used to distinguish clusters. The properties of the 
clusters are studied in the proper coordinate system. The rapidity 
distribution of particles for fixed cluster masses has the form of a 
plateau. The multiplicity in a cluster rises logarithmically with 
energy. 


35136 Study of inclusive distributions of A° and .”, particles 
produced in 7 p interactions at 5 GeV/c. Amaglobeli, N.S.; Buda- 
gov, Y.A.; Vinogradov, V.B.; Volod’ko, A.G.; Gavasheli, AS; 
Dzhelepov, V.P.; Karamyan, ZK; Lomakin, YF; Rumyantsev, 

Rusakovich, N.A.; Salukvadze, R.G.; Flyagin, V.B.; Kharz- 
Me Y.N.; Chiladze, B.G.; Sandor, L.; Shoshiashvili, SS. (Joint 
ogg for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 5, 642-644(May 1978). 

We present the results of an expermental study of inclusive 
distributions of A° and K°, particles produced in 7 p interactions at 
5 GeV/c. We obtain values of the average multiplicity of A°and K°, 
particles, and the differential inclusive cross sections in the kinematic 
variables x and p?/sub perpendicular/. The results are compared 
with experimental data obtained over a wide range of —_ for 
various types of incident particles. The data cS sue that 
the structure function F,(x) for A°® hyperons in 7 p interactions 
reveals a limiting behavior already at energy 5 GeV/c, while for K°, 
mesons this property is not observed. 


35137 Charge asymmetry in 7 p collisions at 40 GeV/c as a 
function of transverse momenta. Kladnitskaya, E.N.; Solomin, A.N.; 
Shekhter, V.M.; Shcheglova, L.M. (Joint Institute for Nuclear Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 645-648(May 
1978). 


In 7 p interactions at 40 GeV/c we have studied the depen- 
dence of the charge asymmetry in the central region on the i 


magni- 
tude of the transverse momentum of the secondary particles and the 
multiplicity of the secondary particles in the event. It is shown that 
the charge asymmetry increases with increase of the transverse 
momentum of the secondary particles and falls off with increase of 
the number of charged particles in the event. The results obtained 
are interpreted from the point of view of the parton model. 


35138 Multiplicity of charged and charge-exchange co- 
efficients in 7~ N collisions at 40 GeV/c. Backovic, S.; Murzin, V.S.; 
Shekhter, V.M.; Shcheglova, L.M. (Joint Institute for Nuclear Re- 
search). Sov. J. ‘Nucl. Phys. (Engl. Transl.); 27: No. 5, 648-652(May 
1978). 

The problem is considered of the influence of systematic 
errors in a propane bubble chamber on the values obtained for the 
average multiplicity and the charge-exchange coefficient. It is shown 
that allowance for the transfer of events with very slow (invisible) 
protons from 7 p interactions to 7~ n interactions is essential for a 
correct determination of these quantities, especially the charge- 
exchange coefficient a. The coefficient a=0.34 +- 0.03 determined 
in the paper agrees with data on pp experiments at various energies. 


35139 Interaction of 7~ mesons with a carbon nucleus at p/sub 
a/-=40 GeV/c and the effect of nuclear ” for high- 
energy hadrons. Anoshin, A.I.; Lyubimov, V.B.; Solov’ev, M.L; 
Suleimanov, M.; Tuvdendorzh, D. (Joint Institute for Nuclear Re- 
oe Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 656-659(May 
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The effect of “transparency” of nuclear matter in interactions 
between 7~ mesons and carbon nuclei was inv ted at P/sub 7/- 
=40 GeV/c. The following was found: 1) For all chosen values of 
the limiting emission angle @/sub n/ (2.5, 8, and 10°) the average 
multiplicity of the 7 +- mesons of the inner cone does not depend 
on the number of emitted _—— (N/sub p/), and for @/sub n/=2.5 
and 8° it coincides with the results for the 7~ p interactions; 2) the 
fact that the average multiplicity of the 7 +- mesons of the inner 
cone is i lent of the number of protons (N/sub p/) emitted 
from the m nucleus does not mean to cy” of the 
nucleus to these particles, since their average energy decreases with 
increasing N/sub p/. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 35285 


35140 (CONF-771270—(Summ.)) Report of conference on lep- 
tons and quarks. (California Univ., Irvine (USA). t. of Physics). 
nt Contract EY-76-S-03-0034-276. 3p. Dep. NTIS, PC A02/MF 
AO0l. 

From Conference on leptons and quarks; Irvine, CA, USA (2 
Dec 1977). 

A conference on leptons and quarks is summarized. Experi- 
ments invol e*e™ annihilation, neutrino scattering and lepton 
production all new results. These results are summarized in the 
conference as well as the theoretical ideas associated with them in 
six experimental and four theoretical talks. (JFP) 


35141 (COO—1545-249) Conditions for renormalizability of 
quantum flavor dynamics. Frampton, P.H. (Ohio State Univ., Colum- 
bus (USA). t. of ere 5 nd]. Contract EY-76-C-02-1545. 19p. 
Dep. NTIS, PC A02/MF 
The presence of a fans ae in addition to the Adler-Bell- 
_ Kn anomaly, is shown for gauge theories with ys cou- 
ABJ anomaly is discussed first by shifting variable of a 
neary-divergen integral, then by dimensional regularization. Using 
second method, the general nonabelian case is considered, in the 
of an overlapping divergence. A new anomaly is discov- 
ered which is not, in general cancelled by the usual restrictions 
because fermion masses are involved, assuming no cancellation be- 
tween different Feynman diagrams, and current-algebra quark 
masses, then leads to the conclusion that the standard model of 
quantum flavor dynamics (i.e., that of Glashow, Salam, Ward, Wein- 
con, Kobayashi and Maskawa) i is non-renormalizable. Imposition of 
renormalizability dictates that new dynamical constraints be met. 
Hence, only that part of the quark mass corresponding to the lepton 
mass in the same quark-lepton generation is generated by the 
electroweak interactions. i remaining mass comes presumably 
from the strong interaction for which the dynamical theory must 
therefore have at least some flavor dependence; this is not the case 
fe ¢.g., quantum chromodynamics which is totally flavor-blind. 48 
erences. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 34510, 35149, 35155, 35176 


35142 (LBL—8537) Production and decay of charmed particles 

in e*e™ collisions. Barbaro-Galtieri, A. (California Univ., Berkeley 
SA). Lawrence Berkeley Lab.). Dec 1978. Contract W-7405- 
G-48. 69p. Dep. NTIS, PC A04/MF A01. 

This is a review of all the data available on production and 
decay of charmed particles in e* e~ collisions. Production and decay 
of D*, D, F mesons and charmed baryons are discussed. Compari- 
—- with theoretical predictions, where available, are made. 84 

erences. 


35143 (SLAC-PUB—2240) Two-photon collisions and short-dis- 
quantum 


tance tests of chromodynamics. Brodsky, S.J. (Stanford 
Linear Accelerator Center, CA (USA)). Dec 1978. oe EY-76- 
— 23p. (CONF-7811111—1). Dep. NTIS, PC A02/MF 


From J h M Weis memorial symposium on strong interac- 
tions; Seattle, WA, USA (30 Nov 1978). 

The physics of two-photon collisions in e*~ storage rings is 
reviewed with emphasis on the predictions of perturbative quantum 
chromodynamics for high transverse momentum reactions. It is 
noted that because of the remarkable scaling properties predicted by 
the theory, two-photon collisions may be proved one oft he cleanest 
tests of the quantum chromodynamics picture of short distance 
hadron dynamics. In order to contrast these predictions for photon- 
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induced reactions with those for incident hadrons, predictions from 
uantum chromodynamics for hadron structure functions and form 
factors at large momentum transfer are also discussed. 55 references 


ed Background process in the DESY observation of rho’ 
(1100). Budnev, V.M.; Kaloshin, A.E.; Serebryakov, V.V. (Math- 
ematics Institute, Siberian Division, USSR Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 28: No. 4, 244-246(20 Aug 1978). 

In connection with the resonant structure observed at DESY 
in the reaction *e"p at a lepton-pair mass 1.1 GeV, we 
consider a production mechanism that was not taken into account in 
the reduction of the experimental data. The corresponding amplitude 
changes strongly in this region. 


35145 Analytic of electromagnetic form factors and 
— rule, Geshkenbein, B. v: ; Ioffe, B.L. (Institute of Theoretical 
and Experimental yee State Atomic Energy Commission). Sov. 
J. ‘Nucl. Phys. Phys. (Engl. Transl.); 27: No. 6, 838- 8420un 1978). 

It is —— that the analytic properties of the form 
factors of particles consisting of light and heavy quarks (K, D, and F 
mesons, hyperons, charmed ons, etc.) can be deduced by consid- 

ing the matrix elements of the heavy-quark currents in the approxi- 
mation in which Zweig’s rule is valid. This hypothesis is used to 
derive constraints on the behavior of the form factors in the time-like 
region, and the results are compared with experiment. 


35146 Determination of the pion form factor and the axial-vector 
form factor of the nucleon from pion electroproduction at threshold. 
Esaulov, A.S.; Titov, Y.I. (Kharkov Physico-technical Institute, 
Ukrainian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 6, 843-846(Jun 1978). 

The contributions from the transverse and longitudinal com- 
ponents to the amplitude for pion electroproduction on the proton at 
threshold are separated. A multipole ysis of the results is carried 
out. The axial-vector form factor of the nucleon and the form factor 
of the pion are determined. 


35147 Motion of particles having anomalous moments in external 
fields. Klimenko, Y.I. (Moscow Forestry-En, soning Institute). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 880-884(Jun 1978). 

Motion of particles having anomalous magnetic and electric 
moments in an external electromagnetic field is considered. The 
polarization operator is obtained and the effect of the anomalous 
moments on the radiation and scattering of neutral particles in 
homogeneous fields is considered. 


35148 Possible manifestations of the weak interaction in pion 
photoproduction on nucleons, Rekalo, M.P. (Khar’kov Physico-tech- 
nical Institute, Academy of Sciences of the Ukrainian SSR). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 5, 685-689(May 1978). 

P-odd effects caused by the interference between P-odd and 
P-even amplitudes, which are determined by the weak interaction, 
are studied in pion photoproduction on nucleons. In the near- 
threshold range of the reaction y+N—-N+7 the magnitude of the 
P-odd effects is estimated for various mechanisms which violate P 
invariance. The P-odd contribution of the A isobar is found. P-odd 
effects in the reaction y+N—N-+7 at high energies are studied. It is 
shown that the reaction y+*He—‘*He+7° at high energies is of 
great interest for studying the features of neutral weak currents. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 35114 


35149 (DOE/ER/70004—206) Recent theoretical developments 
in lepton pair production. Hwa, R.C. (Oregon Univ., Eugene (USA). 
Dept. of Physics; Oregon Univ., Eugene (USA). Inst. of Theoretical 
Science; Science Research Council, Chilton (UK). Rutherford Lab.). 
Aug 1978. Contract EY-76-S-06-2230-004. 13p. (RLO—2230/T4- 
206; CONF-780788—1). Dep. NTIS, PC A02/MF A0O1. 

From 9. international symposium on My energy multiparti- 
cle dynamics; Tabor, Czechoslovakia (2 Jul 1978). 

Various theoretical developments in lepton-pair production 
during the past year are reviewed. Results of the perturbative QCD 
investigations both in a log A ego gue as well as beyond 
leading logs are summarized. Their failure to account for the data is 
described. Two possible views of phenomenological interpretations 
of the data are discussed. 32 references. 


35150 Horizontal interaction and weak mixing angles. Wilczek, 
F.; Zee, A. (Department of Physics, Princeton University, Prince- 
>, “. Jersey 08540). Phys. Rev. Lett.; 42: No. 7, 421-425(12 Feb 

The formula tan?6/sub C/ = m/sub d//m/sub s/ is derived 
from a continuous symmetry. Cabibbo universality is guaranteed in a 
natural way. All weak mixing angles are determined in terms of 
quark masses. The b quark is y yeclieeed to decay mainly to the u 
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quark, and the lifetime of the associated mesons is ~ 10~*° - 10~™ 
sec. We argue that this additional symmetry is (essentially) the only 
one which can be added to the standard SU/sub c/(3) x SU(2) x U(1) 
model without generating anomalies. 


35151 Stochastic processes in dynamical np a 
N.N. (Joint Institute for Nuclear Research, Dubna). Sov. J. Particles 
Nucl. (Engl. Transl.); 9: No. 4, 315-342(Jul 1978). 

Stochastic processes in dynamical systems are considered for 
the case of the weak interaction of a small system (for example, one 
particle) with a large system. 


35152 Major characteristics of the interactions in the production 
and decay of a neutral heavy lepton. Volkov, G.G.; Gershtein, S.S.; 
Kuznetsov, E.P.; Makeev, V.V.; Nikitin, Y.P.; Ryabov, Y.G.; Soko- 
lov, A.A.; Yarba, V.A. (Moscow Engineering Physics Institute). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 846-849(Jun 1978). 

Possible mechanisms of production and decay of the neutral 
heavy lepton M° with a muonic number are considered. The cross 
section for M° production in neutrino-nucleon collisions and the 
weak-interaction coupling constant are estimated assuming the exist- 
ence of the nondiagonal neutral leptonic current (nu-bar/sub »/M°) 
and the quark current produced by ordinary and heavy quarks. It is 
shown that the event observed in the SKAT neutrino experiment/ 
sup / can be unambiguously interpreted as the production and decay 
of the heavy lepton M°. 


35153 Neutrino mixing and the search for the tau lepton in 
neutrino experiments. Lipmanov, E.M.; Mikheev, N.V. (Yaroslav 
State University). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 667- 
670(May 1978). 

Typical models od mixing of light and heavy leptons are 
studied which permit suppressed production of the tau lepton in 
neutrino experiments while its decays are or are not suppressed. The 
possibilities of searching for the tau lepton are discussed for the case 
in which it is produced in neutrino experiments; the search can be 
carried out by direct observation of its characteristic short tracks in 
a bubble chamber and, in particular, in photoemulsion. 


35154 Production of lepton pairs in neutrino scattering by nuclei. 
Barannik, V.P. (Khar’kov Physico-technical Institute, Academy of 
Sciences of the Ukrainian SSR). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 5, 681-684(May 1978). 

Leptonic processes in the nuclear electromagnetic field are 
considered. It is shown that it is possible to apply the Sudakov 
technique to calculate the asymptotics of the cross sections of these 
processes for sufficiently heavy nuclear targets. In the special case of 
the neutrino production of a lepton pair the energy and transverse 
momentum distributions of the leptons are calculated in the logarith- 
mic approximation. 


STRONG INTERACTIONS, GENERAL 


35155 (SLAC-PUB—2217) Hadron and photon production at 
large transverse momentum and the dynamics of QCD jets. Brodsky, 
S.J. (Stanford Linear Accelerator Center, CA (USA)). Oct 1978. 
Contract EY-76-C-03-0515. 64p. (CONF-780781—1). Dep. NTIS, 
PC A04/MF AOl1. 

From Symposium on jets in high energy collions; Copenha- 
gen, Denmark (10 Jul 1978). 

The phenomenology of hadron and photon reactions at short 
distances is discussed in terms of foe mbie quantum chromodyna- 
mics. In addition to large P/sub T/ hadron reactions, predictions are 
reviewed for jet production in two photon collisions, the relation of 
photon and gluon jet production, hadronic production and color 
separation, upsilon decay into hadrons and photons, leading particle 
distributions in low P/sub T/ hadron collisions, discriminants of 

uark and gluon jets, and the effects of coherence on gluon distribu- 
tions in hadrons. A number of new experimental tests of QCD are 
discussed. 


35156 Multiplicity distribution in the eikonal model of KNO 
scaling. Turbiner, A.V. (Institute of Theoretical and Experimental 
Physics, State Atomic Energy Commission). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 6, 852-855(Jun 1978). 

Explicit formulas are obtained for the generating function, for 
the topological cross sections, and for the multiplicity-distribution 
moments in an eikonal model with one trajectory. The question of 
the validity of Koba-Nielsen-Olesen (KNO) scaling in this model is 
considered. It is shown that exact KNO scaling is impossible in this 
er ‘but a certain limited region where it holds approximately 

oes exist. 


35157 Particle yields in 7A and pA collisions at high energies: an 
argument for the composite quark model. Anisovich, V.V.; Lepekhin, 
F.G.; Shabel’skii, Y.M. (Leningrad Institute of Nuclear Physics, 
USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27: 
No. 6, 861-864(Jun 1978). 
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It is shown that the experimentally observed ratios of 
yields in 7A, pA, 7N, and pN collisions favor a structure of 
with spatially separated quarks. 


35158 Parton model and statistical equilibrium in multiple pro- 
duction processes. Voloshin, S.A.; Nikitin, Y.P. (Moscow wr 
ing Physics Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27 6, 
892-893(Jun 1978). 

A parton model in which particles in the virtual phase under- 
go collective interactions is proposed. Final-state interactions are 
taken into account. 


STRONG INTERACTIONS, BARYON NO.=0 
REFER ALSO TO CITATION(S) 35142 


35159 Mass spectrum Regge trajectories of so vector 
mesons in the relativistic quark model. Skachkov, N.B.; Solovtsov, 
I.L. JETP Lett. (USSR) (Engl. Transl.); 28: No. 5, 300-302(5 Sep 
1978). 

The mass spectrum and the yp gh —— of vector 
mesons are calculated on the basis of 
quasipotential equation with a barrier potential thet ince increases li ly 
with distance. 


35160 Operator dual model for mesons based on bound relativis- 
tic quarks. Iroshnikov, G.S. (Moscow Physico-Technical Institute 
Sov. J. Nucl. Phys. (Engl. Transl); 27: No. 6, 856-861(Jun 1978 

An operator dual model is constructed for which are 
composed of scalar and spinor quarks interacting via the three- 
dimensional harmonic-oscillator potential. The vertices in which 
mesons are emitted are determined the representation of struc- 
tured quarks. The amplitudes of the processes mw—mm and 
ma—nm, which have a correct mass spectrum, are calculated. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 35142, 35157 


35161 (SLAC-PUB—2208) Experimental test of exchange de- 
generacy in hypercharge exchange reactions. Moffeit, K.C. (Stanford 
Linear Accelerator Center, CA (USA)). Oct 1978. Contract EY-76- 
C-03-0515. 26p. (CONF-7809129—1). Dep. NTIS, PC A02/MF 
AOl. 

From Seoul symposium on elementary particle physics; 
Keoul, Republic of Korea (1 Sep 1978). 

Two pairs of line-reversed reactions 7* P + K* 3*, K- p > 
a =* and w* p — K* Y** (1385), K~ p > a Y** (1385) provide an 
experimental test of exchange degeneracy in h 
reactions. From their study it is concluded that in contrast to 
lower energy data, the 11.5 results for the two pairs of reactions are 
consistent with exchange degeneracy predictions for both helicity- 
flip and nonflip amplitudes. The Y(1385) decay angular distributions 
indicate that the quark model and Stodolsky—Sakurai 
are in agreement with the main features of the data. However, = 
violations are observed at small momentum transfer. While the 
Y(1385) vertex is helicity-flip dominated, the nonvanishing of T/sub 
3/2 - 1/2/ and T/sub -3/2 1/2/ suggests some finite helicity nonflip 
contribution in the forward direction. 23 references. (JFP) 


35162 Possibility of existence of exotic baryon resonances with 
isospins I> or =5/2. Grigoryan, A.A.; Kaidalov, A.B. (Institute of 
Theoretical and Experimental Physics). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 5, 203. -296(5 Sep 1978). 

It is shown that the superconverging sum rules for the ampli- 
tudes of reggeon-baryon scattering lead to the possible existence of 
baryon resonances with isospins I> or =5/2. 


35163 Investigation of bound and resonant states of the 2NN-bar 
system with the aid of the Faddeev equations. Orlov, Y.V.; Tulyavov, 
A.A. (Nuclear Physics Institute of the Moscow State University). 
JETP Lett. (USSR) (Engl. Transl.); 28: No. 4, 241-243(20 Aug 1978 
The Faddeev method is used to find the energies of the bound 
states and resonances in the 2NN-bar system in the region below the 
threshold of disintegration into three baryons. The paired t-matrix 
was approximated with the aid of the unitary pole approximaticn. 
Bound states and a large number of resonances wi 


quite small 
widths, including states of the cluster type, were obtained for a 
number of sets of conserved quantum numbers. 


35164 Phenomenological description of the reaction 7N—77N. 
Golovin, B.M.; Golubeva, M.B.; Permyakova, L.A. (Joint Institute 
for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 
762-765(Jun 1978). 

The amplitude for the reaction NaN is reconstructed in 
the relativistic region. The features of this problem are noted under 
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conditions of “plane geometry” in which the momenta of all parti- 
cles in the final state are coplanar with the incident-pion momentum. 


35165 Behavior of the structure of hadrons as x—>1. 


functions 
Grigoryan, S.G.; Esaibegyan, S.V.; Ter-Isaakyan, N.L. (Erevan 
Physics Institute). Sov. J. Quel Phys. (Engl. Transl): 27: No. 5, 692- 
697(May 1978) 


The structure functions of the hadrons for x—>1 are studied in 
the quark-gluon model. Relations are obtained between the structure 
functions of the baryon octet, depending on the quark masses. The 
contribution of the strange quark is dominant for the partial and X 
hyperons, whereas the u and s quarks give contributions of about the 
same order of magnitude in the case of the = hyperons. It is found 
that the average transverse momentum of a quark with xax1 has the 
value <p?/sub perpendicular/>=6m%, where m is the quark mass. 
In the case of an n-quark bound state, it is shown that the structure 
functions behave like F (x) = (1-x)/sup 2n/-3 for odd n and F (x) = 
(1-x)/sup 2n/-2+(m?/Q?)(1-x)/sup 2n/-4 for even n. The depen- 
dence of the structure functions for polarized states on the polariza- 
tion of the initial particle is also studied. 

35166 Inclusive reactions in the central region. Tolstenkov, A.N. 
(Institute of High Energy Physics, Serpukhov). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 5, 424-730(May 1978). 

The reactions mp—+7X, mp—rho®X, Kp—7X, pn—7X, p- 
barp—-7X, and p-barp—rho°X are investigated within the Regge- 
Mueller approach. Good agreement is obtained between theory and 
experiment. It is found that the way the inclusive cross sections 
approach the scaling limit depends on the particle quantum numbers. 
A strong increase in do/dy vertical-bar /sub y/=0 at FNAL and 
higher energies is predicted for X reactions. Estimates are 
made for energies at which factorization of the inclusive spectra 
starts for various reactions. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


35167 table’ particle, Micttinen, TLL, Posplin, J. (renal 
sections for unstable particles. Miettinen, H.1.; — 
National Accelerator Laboratory, Batavia, Illinois 60 10). Pin Rev. 
Lett.; 42: No. 4, 204-208(22 Jan 1979). 

We calculate diffractive production in nucleon-nucleus colli- 
sions using a parton model. We fit the result by the standard optical- 
model formula, and obtain estimates of 12—30 mb for the cross 
section of the diffractively produced system on a nucleon. The 
actual value of that cross section in the model is 65 mb. Estimates for 
the total cross section of an unstable hadron which are based on the 
A dependence of coherent production should therefore not be trust- 
ed. 


35168 Dual amplitudes of interactions between barioniums. La- 

vili, L.V. ag Institute, Academy of Sciences of the 
Georgian SSR). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 698- 
700(May. 1978). 


A string model of the simplest barioniums is considered. It is 
shown what solution of the problem of three and four coupled 
—— corresponds to the case when the interaction between these 

barioniums is described by Brower-Goddard dual amplitudes with 
various dimensionalites of the Koba-Nielsen variables. 


35169 Contribution of inelastic rescattering to the cumulative 

of pions in the statistical bootstrap model. Braun, M.A.; 
Vecherin, V.V.; Evlashev, Y.A. (Leningrad State University). Sov. J. 
Nucl. Phys. (Engl. Transl. ); 27: No. 5, 701- -707(May 1978). 

Backward emission of cumulative pions in collisions between 
ultrafast nucleons and nuclei is considered. The Hagedorn-Frautschi 
model generalized to the case of conservation of the baryon charge 
is chosen. It is shown that allowance for the rescattering of heavy 
intermediate particles (fireballs) by the nucleons results in a cumula- 
tive-effect probability that is not scale-invariant. At not too high 
orders of cumulativity, however, the dependence on the initial 
energy is quite weak. 


35170 Diffractive dissociation of a nucleon into the Na system in 
the threshold region. Ponomarev, L.A. (Institute of Theoretical and 
Experimental Physics of the State Committee for the Use of Atomic 
p= ‘ada Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 708-714(May 

The amplitude for the diffraction dissociation of a nucleon 
into an Nz system in the region of small masses of the excited system 
is obtained. The suggested model contains no free parameters, uses 
the soft-pion approximation, and accounts for absorptive corrections. 
The amplitude is shown to give a quantitative description 
of the experimental data on the pn—p (pz ) reaction. 


35171 Inclusive 7 and N spectra in hadronic reactions in the 
deuteron fragmentation region. Strikman, M.1.; Frankfurt, L.L. (Len- 
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ingrad Institute of Nuclear Physics, USSR Academy of Sciences). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 717-724(May 1978). 

Calculations are made of the m7 and N spectra in hadronic 
reactions at high energy in the region forbidden for scattering by a 
free nucleon. It is shown that correct allowance for the space-time 
picture of the scattering leads to an enhancement of both the 
cumulative effect and the yield of spectators in the forward hemi- 
sphere and to an angular anisotropy in the nucleon spectrum. It is 
pointed out that scattering by aed deuterons can be used to 
study the deuteron wave functions and to test the core hypothesis. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


REFER ALSO TO CITATION(S) 35183, 35185, 35235 


35172 Mechanisms of scaling violation in the parton model. Vol- 
konskii, N.Y.; Prokhorov, L.V. grad State University). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 6, 850-851(Jun 1978). 

An estimate is given for the number of partons of the hadron 
which effectively take in the process lh—1'X as a function of the 
energy of the incident lepton. It is shown that the violation of scaling 
in electroproduction for 1. 5<Q’ < or ~15 GeV *can be iiapeetel 
as an effect of the quark "sea. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 35143, 35285 


35173 (IPPJ—312) Soliton and generation of cloud in nonlinear 
dispersive media with weak dissipation. Watanabe, S. (Nagoya Univ. 
(Japan). Inst. of Plasma ya Dec 1977. 24p. Dep. NTIS (US 
Sales Only), PC AXX/MF AO1 

Propagation of solitons (solitary waves) in a nonlinear disper- 
sive and weakly dissipative medium is investigated by numerical 
analyses of Korteweg-de Vries equation with a dissipation term. The 
amplitude of an initial soliton decreases and its velocity slows down 
as it propagates in such a system. At the same time, non-soliton part - 
cloud - is generated on the tail of a soliton. The shape of a cloud is 
determined by the structure of a dissipation term. An overtaking 
collision of two solitons is also examined numerically. 


35174 Dispersion representation for the Lagrange function of an 
intense field. Lebedev, S.L.; Ritus, V.I. (P. N. Lebedev Physics 
Institute, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 5, 274.2715 Sep 1978). 

The spectral representation is obtained for the exact Lagrange 
function of a constant electromagnetic field. 


35175 Photon propagator and pair production in a constant elec- 
tric field. Makhlin, A.N.; Oleinik, V.P. (Kiev Polytechnic Institute). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 867-874(Jun 1978). 

This paper deals with effects related to pair production by an 
external field. It is shown that vacuum instability against pair pro- 
duction leads to an essential difference between the propagator and 
the Feynman Green’s function. Analysis of the Yang-Feldman equa- 
tions and the boundary conditions imposed on the Green's function 
shows that the use of the Feynman Green’s function as a propagator 
contradicts the causality principle. The physical causality principle is 
satisfied by the Heisenberg Green's function, for which the usual 
Schwinger-Dyson equations cannot be formulated. The Heisenberg 
and Feynman Green’s functions coincide for the case of a stable 
vacuum state. All the calculations are carried out using the tech- 
nique of so-called generalized Green's functions,/sup / in terms of 
which the propagators are written. The polarization operator in the 
constant electric field is calculated in the one-loop approximation 
and its general structure is found. The photon propagator is obtained 
and the self oscillations of the photon vacuum are determined. It is 
shown that the new modes correspond to collective excitations of 
the type “photon + electron-positron pairs”. 


35176 Mixing of leptons with different quantum numbers in 
gauge schemes of the weak and electromagnetic interactions. Volkov, 
G.G.; Li liani, A.G.; Monich, V.A.; Nikitin, Y.P. (High- ary | 
Physics nstitute, Serpukhov). Sov. J. Nucl. Phys. (Engl. Transl.); 27 
No. 5, 735-738(May 1978). 
Gauge schemes of the weak and electromagnetic interactions, 

containing angles of mixing of leptons with Jeune and muon 

uantum numbers, are considered. A number of experimental indica- 
tions of the existence of je mixing are discussed. 
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SCATTERING THEORY 


35177 Ghost states and the Pauli principle in multiparticle scat- 
tering theory. Kukulin, V.I.; Pomerantsev, V.N. (Institute of Nuclear 
Physics, Moscow State University). Sov. J. Nucl Phys. (Engl. 
Transl.); 27: No. 6, 875-880(Jun 1978). 

The orthogonal projection method in multiparticle scattering 
theory has already been developed for projecting on scattering 
channels which have the same symmetry as the bound states have. 
Now this method is generalized for the case of projecting on states 
with different symmetry, in particular, on states which are forbidden 
by the Pauli principle. As a consequence of this, ghost bound states 
are introduced into multiparticle scattering theory as specific eigen- 
functions of integral kernels. It is shown that the scattering ampli- 
tudes constructed using the ghost states give an accurate description 
of scattering in the channels in which the Pauli principle is decisive. 
The case of nd scattering in the quartet channel is analyzed in detail 
and the generalization of this method to systems of four and more 
particles is discussed. 

35178 Two-channel Jost matrix. Muzafarov, V.M. (V. A Stek- 
lov Mathematics Institute, USSR Academy of Sciences). Sov. J. 
Nucl. re (Engl. Transl.); 27: No. 6, 884-888(Jun 1978). 

£ oS is proposed for constructing the Jost matrix 
from the S-matrix of second order. The procedure admits a simple 
numerical realization. In contrast with vig a proposed methods 
of constructing the Jost matrix [see, e.g., T. Fulton and R. G. 
Newton, Nuovo Cimento 3, 677 (1956); R G. Newton and T. 
Fulton, Phys. Rev. 107, 1103 (1957); T. Pham and Tran N. 
Truong, Phys. Rev. D16, 992 (1977); P. R. xcivil and J. J. Brehm, 
Ann. Phys. (N.Y.) 34, 505 (1965)], no simplifying assumptions are 
imposed on the S-matrix. The S-matrix which is reconstructed from 
the resulting Jost matrix has exactly the same phase shifts as the 
initial S-matrix. The problem of obtaining a satisfactory description 
of the mixing-angle function is reduced to that of solving a variation- 
al minimization problem. The proposed procedure is illustrated for 
the case of the S-matrix describing triplet np scattering. The results 
of numerical calculations for this case are presented. 


35179 Relativistic spin rotation in some types of reactions. Golo- 
vin, B.M.; Golubeva, M.B.; Permyakova, L.A. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys (Engl. Transl.); 27: No. 5, 738- 
741(May 1978). 

Relativistic spin rotation is considered for elastic scattering of 
particles with equal mass, for elastic scattering of particles with 
different mass, for a binary reaction of general type, and for reac- 
tions with more than two particles in the state. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


35180 (ORO—1067-T1) Triangle Universities Nuclear Labora- 
tory annual report: TUNL XVII, 1 January 1978—31 December 1978. 
(Triangle Universities Nuclear Lab., Durham, NC (USA)). 1978. 
Contract EY-76-C-05-1067. 146p. Dep. NTIS, PC A07/MF AOl. 
Research at the TUNL is reported under the following head- 

ings: neutron and fission physics, neutron polarization studies, high- 
resolution studies, gamma-ray spectroscopy, charged-particle reac- 
tions with polarized beams, radiative capture reactions, atomic phys- 
ics, heavy-ion physics, applications, ion source development, accel- 
erator development and instrumentation, computer-related develop- 
—_ and nuclear theory and phenomenology. Most of the reports 
ceailions brief (under a page) with little data; several reports with 
icant data are abstracted and indexed separately. Appendixes 


list j journal articles, conference papers, reports, etc., based on the 
work performed. (RWR) 


35181 a 141) [Studies of nuclear processes]. Progress 
report, January 1, 1978—December 31, 1978. (North Carolina Univ., 
Chapel Hill (USA)). 1978. Contract EY-76-S-05-2408. 32p. Dep. 
NTIS, PC A03/MF AO1. 
Experimental and theoretical research in nuclear physics is 
summarized. A list of publications is included. (JFP) 


35182 Nuclides and isotopes. Twelfth edition. Schenectady, NY; 
General Electric Co. (1977). 20 + vpp. (EES—3158; EDM—305). 

Accompanies the Chart of the Nuclides. 

This explanatory booklet was designed to be used with the 
Chart of the Nuclides. It contains a brief history of the atomic theory 
of matter: ancient speculations, periodic properties of elements 
(Mendeleev table), radioactivity, early models of atomic structure, 
the Bohr atom, quantum numbers, nature of isotopes, artificial radio- 


PHYSICS RESEARCH (CONT.) 3637 


activity, and neutron fission. Information on the pre-Fermi (natural) 
nuclear reactor at Oklo and the search for superheavy elements is 
given. The booklet also discusses information presented on the Chart 
and its coding: stable nuclides, metastable states, data display and 
color, isotopic abundances, neutron cross sections, spins and parities, 
fission yields, half-life variability, radioisotope power and production 
data, radioactive decay chains, and elements without names. The 
Periodic Table of the Elements is appended. 3 figures, 3 tables. 
(RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35183 Analysis of parity violating nuclear effects at low energy. 
Desplanques, B.; Missimer, J. (Carnegie-Mellon Univ., Pittsbur; 
Pa. (USA). Dept. of Physics). Nucl. Phys., A; 300: No. 2, 286-312(15 
May 1978). 

The authors present an analysis of parity-violating nuclear 
effects at low energy which attempts to circumvent the uncertainties 
due to the weak and strong nucleon-nucleon interactions at short 
distances. Extending Danilov’s parametrization of the parity-violat- 
ing nucleon-nucleon scattering amplitude, they introduce six param- 
eters: one for the long-range contribution due to the pion exchange 
and five for the shorter-range contributions. This choice gives an 
accurate representation of parity-violating effects in the nucleon- 
nucleon system up to a lab energy of 75 MeV. For calculations in 
nuclei, an effective two-body potential is derived in terms of the 
parameters. The analysis of presently measured effects shows that 
they are consistent, and, in particular, that the circular polarization 
of photons inn + p > d + y is not incompatible with the other 
measurements. It does not imply a dominant isotensor component. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35184 Parity non-conservation in low energy scattering of nu- 
cleons by light nuclei. I. Theoretical framework. Henley, E.M. (Wash- 
ington Univ., Seattle (USA). t. of Physics); Wolfenstein, L. 
(Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). Dept. of Physics). 
Nucl. Phys., A; 300: No. 2, 265-272(15 May 1978). 

The low-energy scattering of nucleons by 7H, *He and ‘He is 
analyzed for parity nonconserving effects. The asymmetry in the 
total cross section of longitudinally polarized projectiles is formulat- 
ed in terms of the optical theorem and a distorted-wave Born 
approximation. For two nucleons at low energies it is only necessary 
to consider 1 = 0 to 1 = 1 matrix elements of the weak nucleon- 
nucleon potential. The asymmetries in the scattering from nuclear 
targets are related to the parameters of an effective weak nucleon- 
nucleon potential, so that they may be used to help differentiate 
between various proposed theoretical potentials. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35185 Parity non-conservation in low energy scattering of - 
cleons by light nuclei. II, Results. Henley, E.M. (Washington Uni 
Seattle (USA). Dept. of Physics). Nucl. Phys., A; 300: No. 2, 273. 
285(15 May 1978). 

The analysis developed in the preceding paper is applied to 
the low energy scattering of longitudinally polarized nucleons by 
2H, *He and ‘He and of deuterons by 'H. The sensitivity of the 
parity non-conserving asymmetry of the total cross section to the 
weak interaction is probed. The asymmetry is computed for various 
parity non-conserving nucleon-nucleon potentials in a distorted 
wave approximation. The asymmetries generally are found to 
depend sensitively on the parameters of the potential, but are smaller 
than those predicted for nucleon-nucleon scattering at the same 
energy. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
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5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


Dynamics of formation of cluster fragments in the quasie- 
lastic knockout reaction *Li(p, pt)*He with allowance for distorting 
factors. Golovanova, N.F.; Zhusupov, M.A.; Ibraeva, E.T.; Novoz- 
hilova, V.N. (Nuclear Physics Institute, Moscow State Universi) 
Sov. J. _ Phys. (Engl Transl); 27: No. 5, 730-734(May 1978 

woe 4 pproach of N. F. Golovanova et al. [Nucl. 

Ae, 444 (1976) a elsewhere] to the description of the 
knockout of clusters from nuclei by fast hadrons is used to 

ae a method for taking into account the distortion factors 
brought about by rescattering of the hadron by those nucleons of the 
nucleus which are not contained in the virtual cluster, and by the 
interaction of the outgoing cluster with the residual nucleus. With 
the reaction *Li(p, pt)*He at a proton energy E/sub p/=1 GeV as 
an example, it is shown that these factors can be taken into account 


fully by using the formalism of the theory of multiple scattering at 

igh energies. However, allowance for the distorting factors leads to 
a complicated dependence of the cross section not only on the 
moduli of the momentum p transferred by the hadron and the 
momentum q of the residual nucleus, but also on the angles between 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35187 Study of the *He(e, e'p) reaction at an incident-electron 
energy of 1200 MeV. Gold’ shtein, V.A.; “. E.L.; Lu- 
byanyi, V.V.; Pe E.V.; Startsev, Shostak, Vv. B.; 
Afanas’ev, N. G. ‘kov Physicotechnical Institute, Academy of 
Sciences of the Ukrainian SSR). Sov. J. Nucl. Phys. (Engl. Transl); 
27: No. 6, 824-825(Jun 1978). 

The angular distribution of knock-out protons and the mo- 
mentum distribution of recoil nuclei have been measured for the 
5He(e, e’p) reaction at an incident electron energy of 1200 MeV. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35188 Recoil-nucleus momentum distribution in the reaction 
“He(e, e’p) *H for 1186-MeV electrons. Gol'dshtein, V.A.; Kuplenni- 
kov, E.L.; Lubyanyi, V.V.; Pegushin, E.V.; Startsev, V.L.; Shostak, 
V.B.; Afanas’ev, N.G. (Khar’kov Physicotechnical Institute, Ukrai- 
nian Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 27 
No. 5, 663-664(May 1978). 

The momentum distribution of the recoil nuclei was measured 
in the range 0—300 MeV/c. A comparison was made with the 
results of measurements of *He(p,2p) and with a distorted-wave 
calculation. Good agreement was obtained with both the (p,2p) 
experiment and the calculation. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35183 


NUCLEAR REACTIONS AND SCATTERING 


35189 Generalized optical potentials for elastic scattering of com- 
posite particles in the three-body approximation. Gurbanovich, I.S.; 
Zelenskaya, N.S. (Institute for Nuclear Physics, Moscow State Uni- 
de Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 798-801(Jun 
Within the framework of the three-body problem general 
expressions are obtained for the calculation of generalized optical 
tentials in the scattering of composite particles by light nuclei. 
je ape the generalized optical potentials are calculated for the 
scattering of a particles by "Li and of neutrons, tritons, and a 
particles by *Be. The potentials obtained contain not only a symmet- 
ric central potential similar to the usual Woods-Saxon well but also 
an asymmetric central correction which cannot generally be ap- 
proximated by the Woods-Saxon shape or by its derivative. This 


eo ~ ‘are the proposed method from the coupled- 
c 1 method 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35190 Photoproduction of eta mesons on the °Li nucleus. Lebe- 
dev, A.L.; Tryasuchev, V.A.; Fetisov, V.N. (P. N. Lebedev Physics 
Institute, USSR Academy of Sciences). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 6, $34-838un 1978). 

The eta-meson hotoproduction _reactions 
y+ *Li—eta+*Liand y+*Li-eta+*Li* (E=3.56 MeV), in the 
photon energy range from threshold to 2 GeV, are analyzed within 

the framework of the impulse approximation. It is shown that a 
a of these reactions can yield information on the isotopic struc- 
ture of photoexcitation of baryon resonances as well as information 
on multipole amplitudes of the photoproduction of eta mesons on 
nucleons. The calculated differential cross sections of the processes 
in question are characterized by strong forward directivity and 
amount to 10-* cm?/sr. The eg sagen of identifying partial transi- 
tions to excited states of nuclei by registering the decay y rays of 
these states is discussed. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35191 Large charge exchange corrections to direct photonuclear 
processes. Cotanch, S.R. (North Carolina State Univ., Raleigh 
a Dept. of Physics). Phys. Lett., B; 76: No. 1, 19-22(8 May 
1 

The two-step charge exchange contribution from the process 
16O(y,p)"=N(p,n)**Ois calculated for the photonuclear reaction 
*O(y,n)*O. The total cross section, computed as a function of 
energy, is compared to the conventional, one-step direct cross sec- 
tion for both El and E2 transitions. For each transition the two-step 
correction to the cross section is found to be sizable, approximately 
50% of the one-step cross section. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35192 (ORO—1067-T1, pp 8-9) Fast neutron cross sections. 
CTR related measurements: oxygen 16. Walter, R.L.; Gould, C.R.; 
Purser, F.O. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 

Differential cross sections for neutron elastic scattering by 
16O are shown for eleven energies between 9.211 and 14.933 MeV. 1 
figures (RWR 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35193 (ORO—1067-T1, pp 20-24) Cross-section measurements 
for *Be(p,n)°B, N(p,n)**O and 'C(p,n)**N. Byrd, R.C.; Murphy, 
K.; Guss, P.; Floyd, C.; Walter, R.L. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978 

Angular distributions are shown for these reactions at 11.0 to 
WR)” to 15.62, and 12.50 to 16.75 MeV, respectively. 4 figures 
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19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35194 (ORO—1067-T1, p ig Ping 8C(antip,yo 1)'*N reaction. 
Turner, J.D.; Roberson, N.R.; Wender, S.A.; Manglos, S.H.; Weller, 
H.R.; Jensen, M. J.; Tilley, D. R. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 

90° excitation functions were measured from 6.25 to 17.0 
MeV. The energy dependence of a/sub k/ and coefficients is also 
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shown. E/sub 1/ cross sections and phases for the transition are 
exhibited. 8 figures. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35195 (ORO—1067-T1, pp 57-60) Study of the GDR in “N 
using fast neutron capture. Wender, S.A.; Jensen, M.; Potokar, M.; 
Roberson, N.R.; Tilley, D.R.; Weller, H.R. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 

The excitation function for **N(y,n) from 16 to 23 MeV was 
obtained by use of the detailed balance priinciple from neutron 
capture. As coefficients from the ‘*N(n,y) data are also shown. 
Similar data are shown for ‘*C(p,y) and ‘*N(p,7) studies. 2 figures. 
(RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35196 Effects of spin-orbit deformation in inelastic scattering at 
0.8 GeV. Liljestrand, R.P.; Blanpied, G.S.; Coker, W.R.; Harvey, C.; 
Hoffmann, G.W.; Ray, L.; Glashausser, C.; Adams, G.S.; Bauer, 
T.S.; Igo, G.; Pauletta, G.; Whitten, C.A. Jr.; Oothoudt, M.A.; 
Wood, B.E.; Nann, H. (University of Texas, Austin, Texas 78712). 
Phys. Rev. Lett.; 42: No. 6, 363-366(5 Feb 1979). 

New differential cross section and analyzing-power data for 
800-MeV p/sub pol/ + ™C, /sup 116,124/Sn inelastic scattering to 
the first 2* states are presented. A distorted-wave Born-approxima- 
tion analysis which utilizes collective form factors and includes 
deformation of the spin-orbit potential is shown to provide a reason- 
able description of the analyzing-power data. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35197 Giant-resonance studies with high-energy heavy ions. Doll, 
P.; Hendrie, D.L.; Mahoney, J.; Menchaca-Rocha, A.; Scott, D.K.; 
Symons, T.J.M.; Van Bibber, K.; Viyogi, Y.P.; Wieman, H. (Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). Phys. Rev. Lett.; 42: No. 6, 366-369(5 Feb 1979). 

Evidence is presented for the excitation of giant multipole 
resonances in inelastic scattering of 315-MeV **O ions on C, **Ni, 
and *°*Pb targets. Highly excited modes around 20 MeV of excita- 
tion energy in 7°*Pb exhaust a large fraction of the energy-weighted 
isoscalar E3 and ES sum-rule strengths. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35198 Mechanism of inelastic scattering and the angular correla- 
tion function of the reaction 'C(a,a'y)'*C. Al’vesh, M.S.; Gurevich, 
G.S.; Zelenskaya, N.S.; El-Kamkhavy, A.A.; Spasskii, A.V.; Teplov, 
I.V. (Nuclear Physics Institute, Moscow State University). Sov. J. 
Nucl. Phys. (Engl. Transl.); 27: No. 6, 755-759(Jun 1978). 

Angular correlation functions have been measured for the y 
rays emitted by the final nucleus and for the emitted a particles in 
the reaction '*C(a, a’y/sub 4.43/)'*C. Measurements were made in 
the reaction plane at five values of incident a-particle energy E/sub 
b/ in the range 14—19 MeV and an energy 25.3 MeV in the region 
of emission of scattered a particles 6/sub b/ from 17 to 83° The 
angular distribution of a partticles inelastically scattered by the '*C 
nucleus was also measured for E/sub b/=25.3 MeV in the region of 
angles 17—64° It is shown that taking into account a delay in 
interaction of the a particles with the nucleus permits correct 
description both of the rapidly rising behavior of the symmetry angle 
of the angular distribution function as a function of @/sub b/ and of 
the angular distribution of scattered a particles. The possible devi- 
ation of the shape of the angular correlation function from the 
sinusoidal form usually used is discussed. 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35199 Reactions (77,7rd) and (77,77He) in light nuclei at 115 MeV. 
Boiko, A.I.; Gismatullin, Y.R.; Lantsev, I.A. (Leningrad Polytechnic 
Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 759-761(Jun 
1978). 

We studied the reactions (7,7rd) and (7,7He) in light emul- 
sion nuclei at a m7-meson energy of 115 MeV. We have obtained 
integrated cross sections, momentum and angular distributions of the 
residual nuclei, and energy spectra and angular distributions of the 
deuterons and helium nuclei, as well as differential cross sections for 
scattering of pions. These data have been compared with the results 
of theoretical calculations. It is found that the main contribution to 
the cross section of the reactions studied is from the direct-knockout 
mechanism. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35200 Emission of protons from light nuclei in scattering of 115- 
MeV 7 mesons. Boiko, A.I.; Gismatullin, Y.R.; Lantsev, I.A.; 
Ostroumov, V.I. (Leningrad Polytechnic Institute). Sov. J. Nucl. 
Phys. (Engl. Transli.); 27: No. 6, 765-768(Jun 1978). 

The nuclear emulsion method has been used to investigate the 
(a~,7~ p) reaction in light nuclei (C and O) at a pion energy of 115 
MeV. The integrated cross section is obtained, and also the momen- 
tum and angular distributions of the residual nuclei, the energy and 
angular distributions of the protons, and the differential cross section 
for scattering of 7~ mesons. The experimental results are compared 
with theoretical calculations. It is concluded that there is a signifi- 
cant contribution to the reaction studied from mechanisms other 
than direct knockout. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35201 Study of multiparticle reactions with formation of *Li in 
capture of stopped .~ mesons by ™C nuclei. Batusov, Y.A.; Bunya- 
tov, S.A.; Vizireva, L.D.; Gulkanyan, G.R.; Mirsalikhova, F.K.; 
Sidorov, V.M.; ; Chernev, K. M.; Eramzhyan, R.A. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engi Transl.); 27: No. 5, 603- 
606(May 1978). 

Nuclear emulsions have been used to measure the relative 
probabilities of possible multiparticle channels of .~ -meson capture 
by carbon nuclei with formation of *Li. It is shown that the principal 
channel is the reaction »~ ™C —*Li*Henv, which has a relative 
probability at least an order of magnitude higher than all other p™ - 
capture channels considered. The energy spectra and angular corre- 
lations of the secondary particles of the identified reaction channels 
are compared with calculations in accordance with the scheme of 
resonance capture of ~ mesons and capture by a ‘Li cluster. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35202 Observation of dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons of 635 +- 15 MeV by *Li, 
”2C, and ‘°O on the momentum of the residual nucleus, Nadezhdin, 
VS; Petrov, N.L; Satarov, V.I. (Joint Institute for Nuclear Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 617-619(May 
1978). 

We have observed a dependence on residual-nucleus momen- 
tum of the left-right asymmetry in quasielastic scattering of polarized 
protons of energy 635 +- 15 MeV by the nuclei ®Li, *C, and '*O. It 
is shown that this dependence is due to two causes: dependence of 
the asymmetry on the energy of relative motion of the incident and 
nuclear nucleons, and the influence of the effective polarization of 
the nucleons in the p shells of **C and '*O. 
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NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35203 yn atsmagee study of carbon-nucleus fragmentation by 
relativistic deuterons a particles. Anon(Dubna-Warsaw-Lenin- 
Collaboration). = i Nucl. Phys. (Engl. Transl.); 27: No. 5, 

9-662(May 1978). 

Differential cross sections have been obtained for the forma- 
tion of the isotopes of H, He, Li, and Be in the reaction d+ '*C at 
deuteron energies 1.1, 1.5, 1.9, 2.0, 2.4, 3.1, 3.7, and 4.6 GeV/nucleon 
and in the reaction a+ '*C at an a-particle energy 2.5 GeV/nucleon 
at an angle 0/sub lab/=90°. Some regularities are noted in the 
parameters of the differential cross sections and in the relative yields 
of the fragments. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35206 


35204 Isospin decomposition of nuclear multipole matrix ele- 
ments from ‘y decay rates of mirror transitions: Test of values obtained 
with hadronic probes. Bernstein, A.M.; Brown, V.R.; Madsen, V.A. 
(Physics Department and Laboratory for Nuclear Science, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 02139). 
Phys. Rev. Lett.; 42: No. 7, 425-428(12 Feb 1979). 

The electromagnetic decay rates of mirror states are used to 
decompose the multipole electromagnetic matrix elements into isos- 
calar and isovector or equivalently proton and neutron matrix ele- 
ments. This method is sensitive to the neutron matrix element 
because it is measured directly, and it is accurate since it depends 
only on electromagnetic interactions; it therefore can be used to test 
methods using inelastic hadron scattering. There is agreement with 
the results for (a,a’) on **Mg and **Ca but disagreement with the 
recent '*O(7,7’) experiments. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


35205 Nuclear molecular states '°C+'*C,. Wiebicke, H.; 
Zhukov, M.V.; Iwe, H. (I. V. Kurchatov Atomic Energy Institute). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 786-789(Jun 1978). 

A calculation is made of the positions and widths of the 
resonances corresponding to the **C+ '*C quasimolecular rotational 
band of the **Mg nucleus. In the interaction potential of the two '*C 
nuclei, in addition to the Coulomb and nuclear interactions, we have 
included a repulsion which phenomenologically takes into account 
the antisymmetry of the wave function of the ™*Mg nucleus. It is 
shown that inclusion of a core of this type in the interaction potential 
of the two *C nuclei permits the calculated resonance widths to be 
decreased significantly. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35204, 35210 


35206 (ORO—1067-T1, pp 71-72) Giant dipole resonance built 
on the ground and the first state of *'P. Potokar, M. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 

Excitation functions for the *Si(p,yo) and (p,71) reactions 
from 5 to 27 MeV are compared with DSD (direct—semidirect) 
theory results. It is found that the use of the weak-coupling approxi- 
mation for this problem is incorrect. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 


ERA VOL. 4, NO. 12 
A=20-38, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35207 (ORO—1067-T1, pp 72-73) Calculatin of angular distribu- 
tion coefficients for *°Si(p,yo) by the DSD model. Potokar, M. 1978. 
In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 
Calculated a/sub k/ and b/sub k/ coefficients are compred 
with experimentally determined ones for proton energies from 5 to 
15 MeV. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35220 


35208 Mechanism of Ga), (2,4), and (a,t) reactions in *7Al, 

5°Co, and ™’Au. Duisebaev, A.D.; Kanashevich, V.L; oa tm 
E.M.; Teplov, I.B.; Seihesy, D.A; Yudin, N.P. (Nuclear 
Institute, Moscow State University). Sov. J. Nucl. Phys. (Engl 
Transl.); 27: No. 5, 613-617(May 1978). 

Energy spectra have been measured for particles from the 
reactions (a,p), (a,d), and (a,t) in 77Al, Co, and '*7Au for seven 
angles in the range from 15° to 150° at E/sub b/=50 MeV. Integrat- 
ed energy spectra and angular distributions have been determined. 
Analysis of the experimental results leads to the qualitative conclu- 
sion that an important role is played by the simplest direct processes 
over a large range of excitation energy of the final nuclei. The 
applicability of the pre-equilibrium decay model for interpretation of 
the energy spectra of particles from these reactions is discussed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35183, 35204 


NUCLEAR REACTIONS AND SCATTERING 


35209 Hartree-Fock densities and scattering of fast particles by 
nuclei, Starodubskii, V.E.; Shaginyan, V.R. (Leningrad Nuclear 
Physics Institute, Academy of Sciences of the USSR). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 6, 802-807(Jun 1978). 

The ground-state properties of /sup 40,42,44,48/Ca and of 
“®Ti are calculated using the Hartree-Fock method with Skyrme 
interaction and pairing. The static densities and the transition densi- 
ties (determined from the static densities) are used in calculations of 
the elastic and inelastic scattering cross sections for electrons and 
protons. The comparison of experimental data of the calculated 
binding energies, radii, reduced transition probabilities, scattering 
cross sections, and densities shows that the theory satisfactorily 
describes a wide class of nuclear properties. The SV force describes 
the scattering cross sections better than other variants of the Skyrme 
force. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35210 ®Li scattering: a failure of the double-folded potential 
model. Satchler, G.R.; Love, W.G. (Oak Ridge National Lab., Tenn. 
(USA)). Phys. Lett., B: 76: No. 1, 23- 25(8 May 1978). 

Data for *Li scattering elastically from various nuclei were 
analyzed using the double-folding model together with a recently 
introduced ‘realistic’ effective interaction which has reproduced the 
potentials for heavier ions. However, it is concluded that the poten- 
tial for *Li is not given by this model, which systematically overesti- 
mates it by nearly a factor of two. 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=39-58, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35211 Isovector giant multipole resonances in electroexcitation of 
the “°Ca nucleus. Goncharova, N.G.; Zhivopistsev, F.A.; Lovtsov, 
S.V.; Shitikova, K.V. (Institute of Nuclear Physics, Moscow State 
University). Sov. J. Nucl. Phys. (Engl. Transl); 27: No. 5, 627- 
631(May 1978). 

The main differential characteristics of electroexcitation of 
the “Ca nucleus associated with transitions to the next shell are 
investigated in the microscopic model. All possible multipole excita- 
tions and their role at different momentum transfers are considered. 
We discuss the influence of complex states on the fine structure of 
the giant multipole resonances, as well as the influence of the loss of 
rigidity by the nucleus in excited states. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


35212 (CONF-781113—32) New isotopes of interest to explosive 
nucleosynthesis. Davids, C.N. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF 
AOl. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

A number of new isotopes in the iron region, both neutron- 
rich and proton-rich, have been produced at the Argonne FN 
tandem using heavy-ion beams. On the neutron-rich side, masses and 
beta-decay schemes were obtained, and the masses will be compared 
with various mass formulae used in nucleosynthesis calculations. 
Several heavy proton-rich N = Z odd-odd nuclei extending up from 
®Ga were investigated with the aim of measuring the ft-values of 
their superallowed Fermi decays. The resulting ft-values will be 
compared with those found for the well studied lighter nuclei 
between ™O and **Co. 11 references 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 35212 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35197, 35220, 35222 


35213 (LA—7611-MS) Noneikonal effects in the spin-dependent 
proton—nucleus interactions. Bleszynski, M.; Osland, P. (Los Alamos 
Scientific Lab., NM (USA)). Jan 1979. Contract W-7405-ENG-36. 
13p. Dep. NTIS, PC A02/MF AO1. 

Simple expressions are derived for the noneikonal corrections 
to the Glauber diffraction approximation for the proton—nucleus 
scattering amplitudes, with the spin-dependence of the proton— 
nucleon amplitudes taken into account. As an example, the numeri- 
cal importance of these corrections is studied for elastic p-**Ni 
scattering at 800 MeV. The polarization and the spin rotation, which 
are sensitive to the relative phase of the amplitudes, are at small 
angles changed by typically 5 to 10%. 19 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35214 (ORO—1067-T1, pp 63-65) *°Ca(anti n,yo)*'Ca reaction. 
Jensen, M.J.; Wender, S.A.; Clegg, T.B.; Potokar, M.; Roberson, 
N.R.; Tilley, D.R.; Weller, H.R. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 

Analyzing power angular distributions are shown for 9.0- and 
11.0-MeV neutrons. 2 figures. (RWR) 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35215 Electroexcitation of low-lying states in the nuclei /sup 
§2,53/Cr. Polishchuk, bh ——t ge Afanas’ev, N.G.; 
Khomich, A.A.; Buki, ; Mazan’ko, B.V. (Khar’kov Physico- 
technical Institute). Sov. t ‘Niel Phys. (Engl. Transl.); 27: No. 5, 607- 
609(May 1978). 

Inelastic electron scattering has been used to measure the 
form factors of the 1.43-MeV level in 5*Cr and the 0.56-, 1.01-, 1.29-, 
and 1.97-MeV levels in **Cr. The measurements were made with an 
initial electron energy E/sub O/=90, 120, and 226 MeV in the 
momentum-transfer region 0.85—1.7 F~! and 0.74—1.15 F ~! respec- 
tively for 5*Cr and ®*Cr. For these states reduced transition prob- 
abilities B (E2) up-arrow were obtained, respectively 800 +- 80, 100 
+- 20, 170 +- 18, 335 +- 30, and 190 +- 15 e?xF* The results 
obtained are discussed in terms of the excited-core model. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35216, 35217 


NUCLEAR REACTIONS AND SCATTERING 


35216 (ORO—1067-T1, pp 73-74) Direct—semidirect reaction 
contributions in the GDR region of the isobaric analogue states of the 
reaction °*Sr(p,yo). Potokar, M. 1978. 

In Triangle Universities Nuclear Laboratory annual report: 
TUNL XVII, 1 January 1978—31 December 1978. 

Calculated excitation functions and a/sub k/ and b/subk/ 
coefficients are compared with experimentally determined ones 
5 to 15 MeV. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 35212 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 35212 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35220 


35217 (CONF-790123—1) Band structure in even-mass nuclei 
around A = 70. Robinson, R.L.; Hamilton, J.H. (Oak Ridge National 
Lab., TN (USA); Vanderbilt Univ., Nashville, = (USA)). 1978. 
Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AOl. 

From Secundo simposio de fisica Nuclear en Oaxtepec; Oax- 
tepec, Mexico (3 Jan 1979). 

Studies of in-beam gamma rays from heavy-ion induced reac- 
tions were used to extensively explore the higher spin states of some 
of the even-mass nuclei around mass 70. not only allowed 
observation of higher members of the ground-state band (up to = 
of to 16), but also revealed a surprising variety of other bands. 
various bands in such nuclei are reviewed, and some ible theo- 
retical explanations are discussed. Five types of bands are consid- 
ered. 32 references (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35218 (ORO—2408-146) Spins and parities of low-lying states in 
Kr from the “Kr(d vector, t)’’Kr reaction. Cadmus, R.R. Jr.; 
Clegg, T.B.; Ludwig, E.J.; Wender, S.A. (North Carolina Univ., 
Chapel Hill (USA); Triangle Universities Nuclear Lab., Durham, 
NC (USA); Duke Univ., Durham, NC (USA)). 1977. Contract EY- 
76-S-05-2408. 20p. —_ NTIS, PC A02/MF AOl. 

The differential cross sections and vector analyzing powers 
for the Kr(vector d,t)’’Kr reaction leading to low lying states of 
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™Kr were measured at an incident deuteron energy of 15.95 MeV. 
These data were compared with distorted-wave Born approximation 
calculations, as well as with measurements of cross sections and 
poo gee powers on neighboring nuclei, in order to determine the 
parities of these states and the spectroscopic factors for the 
pulating them. The ground state of PrKr, which had 
yject of several conflicting spin assignments, has been 
p aoirae to have J/sup 7/ = 5/2*. 28 eden. 


transitions 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35219 Nuclear data sheets for A=62. Halbert, M.L. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830, USA). Nucl. 
Data Sheets; 26: No. 1, 5-80(Jan 1979). 

Nuclear structure data available through August 1, 1978 are 
compiled, and adopted level properties are given. bulk of the 
data is presented pictorially for easy comparison. Experimental 
details, references, and additional comments, where required, are 

iven in the text. All drawings, tables, and comments are reproduced 
the computerized Evaluated Nuclear Structure Data File 
> Any additions or corrections desired by the users should 
be addressed to the evaluators for maintenance and updating of the 
computer file. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35208, 35218 


35220 (TID—29450) New giant resonances: experimental 
review. Bertrand, F.E. (Oak Ridge National Lab., ™N (USA)). 1978. 
Contract W-7405-ENG-26. 6lp. Dep. NTIS, PC A04/MF AOI. 

An experimental review is presented of the new resonances 
with emphasis on data and interpretation rather than on experimental 
methods. The discussion is limited to the nondipole resonances and 
deals only with electric multipoles. Only direct observations of giant 
resonances arising through inelastic scattering are described. 29 
references, 27 figures, 3 tables. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35221 Remeasurement of “Ar and “Kr excitation functions 
leading to the same compound anton, 188Er, Hahn, R.L.; Toth, K.S.; 
— C.; Gauvin, H.; LeBeyec, Y. (Oak Rid — National Labora- 

ry, Oak "Rid ge, Tennessee 37830). Phys. Rev. Lett.; 42: No. 4, 218- 
2102 Jan 1979) 

Excitation functions were redetermined for the reactions 
18Sn(“ Ar,5-6n)** 82Er and ™Ge(*Kr,5-6n)** 52Er, at two ac- 
celerators. Data obtained at the two accelerators agree. The new 
energy values are, however, different from those published earlier, 
and no significant differences occur between the (Ar,xn) and (Kr,xn) 
reactions leading to the same product nucleus. Thus, special mecha- 
nisms, such as pre-equilibrium neutron emission and angular-momen- 
tum windows, are not needed to interpret the new data. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35222 Multipole pairing states and the between 
two- and four-particle transfer reactions. Betts, R.R.; Stein, N.; 
Sunier, J.W.; Woods, C.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Phys. Lett., B; 76: No. 1, 47-50(8 May 1978). 

Data for the * ®Ni(*Li,d)® “Zn reactions, together with an 
analysis in terms of a simple multipole pairing model, indicate that 
two-phonon states are extremely weakly excited. This result arises 
from the dominance of monopole pairing correlations in four-parti- 
cle transfer reactions and explains the observed correspondence 
between two- and four-particle transfer reactions populating the 
same final nucleus. 


ERA VOL. 4, NO. 12 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 35223 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35210 


35223 Anal: of elastic scattering of 0.8 GeV polarized protons 
from ‘°Sn and ‘Sn. Hoffman, G.W; —— G.S.; Coker, W.R.; 
Liljestrand, R.P. (Texas Univ., Austin (USA)); Ray, L. § 
J.E.; Thiessen, H.A. (Los Alamos Scientific Lab., - Mex. (USA), 3 
Hintz, N.M.; Oothoudt, M.A. (Minnesota Uni a 
(USA)); Bauer, T.S. Phys. Lett., B; 716: No. 4, 383- 387(19 Jun 1978) 
Differential cross section and analyzing power data for elastic 
scattering of 0.8 GeV polarized protons from ‘*Sn and ™*Sn are 
analyzed in terms of a spin dent Kerman-McManus-Thaler 
formalism. Neutron matter densities and rms radii are deduced with 
careful attention to sources of error, and found to be in good 
agreement with Hartree-Fock predictions. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


35224 Possible statistical description of yy radiation in terms of 
an exciton model. Plyuiko, V.A.; Prokopets, G.A. (Kiev State Uni- 
is Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 783-786(Jun 

Pre-equilibrium dipole emission of y rays is discussed on the 
basis of the exciton model. Spectra of RP sg ag from the (n,) reaction 
are calculated for the nuclei ®*Nb, * d Tb for E/sub n/ 
= 14.1 MeV. The effect of the model eae. on the calculations 
is investigated and a discussion of the results is given. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35225 (CONF-780926—24) Resonance-averaged (n,y) spectra 
and their applications to nuclear structure. Reich, C. wt daho Na- 
tional Engineering Lab., Idaho Falls (USA)). 1978. Contract EY-76- 
C-07-1570. 18p. Dep. NTIS, PC A02/MF AO1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

Beca y populate final states without regard to the 
details of the nucleonic configurations, neutron-capture ‘y rays are 
ideally suited for locating essentially all the low lying nuclear states 
whose spins lie within a few units of that of the capturing state. With 
the reduction of the Porter—Thomas fluctuations through the use of 
neutrons having an energy distribution broad enough to average 
over a finite (and large) number of capture resonances, the primary 
<> ray intensities can provide rather definite spin-parity infor- 
mation for those states which they are observed to = The 
power of these studies is greatly enhanced through analysis of 
such resonance-averaged spectra at two distinct neutron energies, ~ 
2 and ~ 24 keV, obtained from Sc and Fe neutron “filters”, 
respectively. The use of resonance-averaged primary ‘y-ray spectra 
as a tool for low-energy nuclear spectroscopy is discussed and its 
strengths and limitations pointed out. Examples are drawn from 
studies of 2- and 24-keV neutron capture in samples of 154 15¢ 157 
188Gd and *°*U. 20 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35226 (DOE/ER/70004—209) Parton recombination model in- 
cluding resonance production. RL-78-040. Roberts, R.G.; Hwa, R.C.; 
Matsuda, S. (Science Research Council, Chilton (UK). Rutherford 
Lab.; Oregon Univ., Eugene (USA). Dept. of Physics). May 1978. 
Contract EY-76-S-06-2230-004. 24p. (RLO—2230/T4-209). Dep. 
NTIS, PC A02/MF AO1. 

Possible effects of resonance production on the meson inclu- 
sive distribution in the fragmentation region are investigated in the 





JUNE 30, 1979 


framework of the parton recombination model. From a detailed 
study of the data on vector-meson production, a reliable ratio of the 
vector-to-pseudoscalar rates is determined. Then the influence of the 
decay of the vector mesons on the pseudoscalar spectrum is exam- 
ined, and the effect found to be no more than 25% for x > 0.5. The 
normalization of the non-strange antiquark distributions are still 
higher than those in a quiescent proton. The agreement between the 
calculated results and data remain very good. 36 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35227 (ORO—4935-030) Structure of nuclei far from beta stabil- 
ity. Progress report, May 15, 1978—May 14, 1979. Zganjar, E.F. 
(Louisiana State Univ., Baton Rouge (USA). Dept. of Physics and 
Astronomy). 1979. Contract EY-76-S-05-4935. 25p. Dep. NTIS, PC 
A02/MF AOl. 

The LSUBR research program on structure of nuclei far from 
the stability line is summarized. This is an administrative type report, 
with no data. Three pages of references to technical papers on this 
work are included. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35220, 35225, 35264 


35228 Binary aspects and particle multiplicities of the fragments 
from /sup nat/Ag+340 MeV “Ar deep inelastic collisions. Cauvin, 
B.; Jared, R.C.; Russo, P.; Schmitt, R.P.; Babinet, R.; Moretto, L.G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. 
Phys., A; 301: No. 3, 511-532(5 Jun 1978). 

Deep inelastic fragments from the reaction /sup nat/ 
Ag+340MeV “Ar have been studied in coincidence. Charged 
particles (10<=Z<=32) were detected and identified in Z by 
means of a AE-E telescope, while the complementary fragments 
were detected in a one-dimensional solid-state position-sensitive de- 
tector. Both in-plane and out-of-plane correlations were measured. 
The results confirm the binary nature of the deep inelastic process 
for this reaction. From the measured energies and angles of the 
fragments and the atomic number of one of the fragments, it was 
possible to determine the total mass loss due to the de-excitation of 
the fragments as well as the total evaporated charge at symmetry. 
An iterative procedure is discussed which enables one to determine 
the masses and kinetic energies of the fragments before evaporation, 
as well as the total number of particles evaporated by each fragment. 
The widths of the in-plane and out-of-plane correlations agree with 
the results of the iterative calculations, as do evaporation calcula- 
tions which are based on the charge equilibrium model. The experi- 
mental results support the charge equilibrium model and indicate 
that thermal equilibrium is achieved between the fragments at fixed 
mass asymmetry. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35229 Neutron spectra from the reaction ‘°° Ag(p,n)'°Cd in the 
proton-energy region E/sub p/=6 and 7 MeV. Lovchikova, G.N.; 
Kotel’nikova, G.V.; Sal’nikov, O.A.; Sokolov, Y.V.; Stavinskii, V.S.; 
Trufanov, A.M.; Fetisov, N.I. (Physics and Power Engineering 
Institute, Obninsk). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 609- 
612(May 1978). 

Spectra and angular distributions have been measured for 
neutrons from the reaction '°Ag(p,n)*°°Cd. The measurements 
were made by the time-of-flight method for proton energies E/sub 
p/=6 and 7 MeV. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 35228 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35183 


35230 Approximate angular momentum projection from cranked 
intrinsic states. Goodman, A.L. (Physics Department, Tulane Uni- 
versity, New Orleans, Louisiana 40118). Phys. Rev. Lett.; 42: No. 6, 
357-3595 Feb 1979). 

High-spin spectra are determined by approximately Ls aad 
ing states of good angular momentum from cranked Hartree-Fock 
Bogoliubov {c CHFB) wave functions. For each J the proj 
energy is E/sub PROJ/ = E/sub CHFB/ - (AJ)?/2 J/sub CHFB/, 
where the moment of inertia J and the fluctuation AJ are “= 
dependent. For /sup 168,170/Yb and '*Hf the projected J is 
than the CHFB value for all J. Consequently approximate projection 
increases all yrast excitation energies for these nuclei. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 35232 


RADIOACTIVE DECAY 


35231 Positron decay of **Dy. Gromova, I.1.; Cretsu, T.; Kuz- 
netsov, V.V.; Lizurei, G.; Lebedev, N.A.; Gorozhankin, V.M.; Ma- 
carie, G. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. 
(Engl. Transl.); 27: No. 6, 749-750(Jun 1978). 

An iron-free magnetic spectrometer with a toroidal field has 
been used to measure the spectrum of positrons emitted in the decay 
883PDy—"°Tb. Three components were observed with end-point 
energies 1069 +- 10, 886 +- 2, and 427 +- 22 keV and respective 
relative intensities of 0.17 +- 0.03, 1.0, and 0.06 +- 0.02. A mass 
difference Q/sub B/+=2171 +- 2 keV was determined for the 
decay *Dy—'**Tb. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35225 


35232 Nuclear levels in *?Eu. von Egidy, T. (Technische Univ. 
Muenchen (Germany, F.R.)); Lanier, R.G. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.); Koch, H.R. (T echnische 
Univ. Muenchen (Germany, F.R.); Research Establishment Risoe, 
Roskilde (Denmark)); Sheline, R.K. (Florida State Univ., Tallahas- 
see (USA)); Shera, E.B. (Los Alamos Scientific Lab., N.Mex. 
(USA)); Ungrin, J. (Niels Bohr Institutet, Risoe (Denmark)); Balodis, 
M.K. (AN Latvijskoj SSR, Riga. Inst. Fiziki); Seyfarth, H. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.)); Breitig, D. 
(Brookhaven National Lab., Upton, N.Y. (USA)). Z. Phys., A; 286: 
No. 4, 341-380(1978). 

The transitional nucleus **Eu has been studied using the 
(n,e), (n,y), (nres,y), (n,yy), (dp), (dt) and (p,d) reactions. The 
experiments have been performed at nine different laboratories. A 
model independent level scheme was established including 95 levels 
below 510 keV and nearly 900 transitions by combination of low 
energy transitions and reaction data. More than 20 additional levels 
result from gamma rays and/or charged icle reactions. The level 
scheme is interpreted in terms of the Nilsson model indicating that 
182Eu is a deformed nucleus. Seven rotational bands and Nilsson 
configurations are established. In additional 27 rotational bands are 
tentatively or speculatively assigned. Gallagher-Moszkowski split- 
tings are discussed. The neutron binding energy was determined as 
6305.2+-0.5 keV. The energy of the 9.3 h O” isomer is 45.599 keV. 
The lifetimes of four levels were measured. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35225 
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SPONTANEOUS AND INDUCED FISSION 


35233 Observation of the effect of central collisions leading to 
formation of a nucleus in interaction of 200-MeV protons 
with nuclei. Shigaev, O.E.; Bychenkov, V.S.; Lomanov, M.F.; Obuk- 
os Perfilov, N.A.; Shimchuk, G.G.; "Yakovlev, R.M. WV. G. 

ene Radium Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 
6, 751-754(Jun 1978). 

Fission of nuclei in the region from uranium to ytterbium by 
protons in the energy range 70—200 MeV has been studied. The 
parallel component of the transport velocity ———> of the 
fissioning nucleus and the anisotropy in the gular distri- 
bution have been measured as a function of Z?/A. Ii is Picneses 
that the results obtained can be explained by assuming that light 
nuclei such as Ta and Yb undergo fission preferentially when a 
compound nucleus is formed and only in those cases when the 
bombarding proton passes near the center of the target nucleus. It is 
suggested that there is a limit for formation of a compound nucleus 
from light nuclei at E/sub p/>70 MeV and that there is a maximum 
in the rare earth region in the anisotropy of the fragment angular 
distribution as a function of Z*/A of the fissioning nucleus. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35210, 35256 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 35234, 35235 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 35197 


35234 (ORO—4935-027) Studies of Z = 81 transitional nuclei 
Il: Pb and ‘Pb decay. Collins, L.L.; Wood, J.L.; Schmidt, A.G. 
(Oak Ridge Associated Universities, Inc., ™ (USA)). 1978. Con- 
tract EY-76-S-05-4935. 63p. Dep. NTIS, PC A04/MF AOI. 

Levels in '* '°T] were studied by the radioactive decay of 
mass-separated '** 1%°Pb. The decay of the 15.8-min high spin isomer 
(presumably 13/2*) in '*°Pb populates 24 states in Tl while decay of 
the '°Pb ground state to 6 low-spin levels is observed. The decay of 
183Pb is studied in detail for the first time. The high spin isomer is 
found to have a half life of 5.57 +- 0.12 min and to decay to 15 states 
in '°T]. In addition, 5 low spin levels are observed, indicating a half- 
life of 4.0 +- 0.7 min for the ground-state of Pb. In both nuclei, 
the s/sub 1/2/, d/sub 3/2/, and h/sub 11/2/ hole states are observed 
and the structure of levels built upon them is suggestive of weak 
coupling to Pb cores, as is also the case for '*’T1 (previous paper). 
The structure of levels built upon the h/sub 9/2/ particle state in 
these two nuclei are also quite similar to the strongly coupled bands 
seen in **’T]. Population of the i/sub 13/2/ particle state in '*T1 is 
observed; this is the only isotope of the three studied where the i/sub 
13/2 excitation can be definitely observed and assigned. 13 refer- 
ences. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35235 Observation of a time-reversal—like phase shift between 
competing multipoles in a nuclear gamma transition. Gimlett, J.L.; 
Henrikson, H.E.; Cheung, N.K.; Boehm, F. (California Institute of 
Technology, Pasadena, California 91125). Phys. Rev. Lett.; 42: No. 6, 
354-356(5 Feb 1979). 

The ratio of the matrix elements for two competing multi- 
poles (E2 and M1) for the 129-keV transition in Ir was found to 
have an imaginary part with a phase angle of (-4.7 +- 0.3) x 107 rad. 
This time-reversal—like phase shift may be attributed, at least in 
part, to quantum electrodynamical effects in the atomic final state. 
The observed phase shift, however, is somewhat larger than the 
atomic final-state phase calculated by Goldwire and Hannon. 


NUCLEAR PROPERTIES AND REACTIONS, 


ERA VOL. 4, NO. 12 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


nr ng Nuclear data sheets for A=200. Schmorak, M.R. (Oak 
pe National Laboratory, Oak Ridge, Tennessee 37830, USA). 
Nucl. Data Sheets; 26: No. 1, 81-144(Jan 1979). 
Experimental data pertaining to nuclei with A = 
compiled and evaluated. 


200 are 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


35237 Nuclear data —~ for A=206. Webb, M.P. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830, USA). Nucl. 
Data Sheets; 26: No.1 1, 145-205(Jan. 1979). 

Nuclear structure data available through July 1978 for nuclei 
with mass number 206 are compiled and evaluated. A summary of 
the information obtained in reaction and decay measurements is 
presented with the bulk of the data being presented pictorially for 
easy comparison. Adopted level and decay properties are given. Any 
additions or corrections should be addressed to the evaluators for 
maintenance and updating of the data file. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35238 Giant dipole resonance and the shape of the transition 
nuclei Ir and Pt. Goryachev, A.M.; Zalesnyi, G.N. (Saratov State 
University). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 779-783(Jun 
1978). 


Photoneutron yield curves have been measured for the iso- 
topes /sup 191,193/Ir and /sup 194,195,196,198/Pt in the brems- 
strahlung beam of a betatron in the energy range 8—21 MeV with a 
0.2-MeV step. For the isotopes /sup 194,196,198/Pt we have also 
measured the photoneutron multiplicity curves. The measurements 
were made on-line with a computer. The cross sections were calcu- 
lated from the yield curves by the Penfold-Leiss method with a 1.0- 
MeV step. The multiplicty curves were used to separate the contri- 
butions of (y,n) and (y,2n) reactions. On the basis of the photoab- 
sorption cross sections we have calculated the integrated cross 
sections, deformation parameters, and average energies. The exist- 
ence of oblate deformation in these nuclei is not confirmed by the 
analysis of the measured cross sections. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 35233 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35239 (DP-MS—79-9) Evaluation and testing of actinide cross 
section data. Final report. Research project number RP707-2. Benja- 
min, R.W. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). Jan 1979. Contract EY-76-C-09-0001. 28p. 
Dep. NTIS, PC A03/MF AO1. 

The neutron cross section data below 10 keV for **Cm, 
245Cm, and **°Bk were evaluated and put into ENDF/B format. The 
new evaluations supersede the first release of ENDF/B-V and 
include both the average neutrons per fission, anti v, and cross 
section data for neutron scattering, capture, and fission as functions 
of energy. The evaluated data are available through the National 
Nuclear Data Center, Brookhaven National Laboratory. The evalu- 
ated cross sections were successfully tested against a limited amount 
of integral and production data. In addition, the thermal region of 
the ENDF/B-V evaluation of 7*1AM was tested against Savannah 
River Laboratory (SRL) integral data. 33 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=220 AND ABOVE, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


35240 Measurements of the total neutron cross section of urani- 
um-233 between 40 keV and 4.5 meV. Poenitz, W.P.; Whalen, J.F.; 
Guenther, P.; Smith, A.B. (Argonne National Lab., IL). Nucl. Sci. 
Eng.; 68: No. 3, 358-359(Dec 1978). 

The total neutron cross section of **U was measured be- 
tween 40 keV and 4.5 MeV. "Monoenergetic” neutrons were used 
over the total energy range with the time-of-flight (TOF) technique 
employed for background suppression. At lower energies (<200 
keV), pseudo-white spectra TOF techniques were also used. Present 
results are up to 10% higher than previous measurements between 
40 and 500 keV, and a similar difference exists relative to the 
evaluated nuclear data file ENDF/B-IV. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 35239 


35241 (EPRI-NP—997) Fissions determination in ***Pu sample. 
Final report. Dickens, J.K.; McConnell, J.W. (Oak Ridge National 
Lab., TN (USA)). Feb 1979. 30p. Electric Power Research Inst., 
Palo Alto, CA. 

A sample of #**Pu of nominally 40 mg mass was irradiated for 
24 hours at the IRT Corporation **Cf facility as part of their 
program to measure fission-product decay heat. The number of 
fissions created in this irradiation was measured at ORNL by study- 
ing the gross gamma-ray spectra measureed with high resolution for 
cooling times between 13 and 32 days. The number of fissions was 
determined to be (1.326 +- 0.019) x 10** using yields measured for 
the 228-keV (15*Te), 497-keV (1°°Ru), and 1597-keV (1“La) gamma 
rays and calibration factors based on absolute fission counting. 14 
references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


35242 Spontaneous fission activities. Ewbank, W.B.; Ellis, Y.A.; 
Schmorak, M.R. (Oak — National Laboratory, Oak Ridge, Ten- 
nessee 37830, USA). Nucl. Data Sheets; 26: No. 1, 1-3(Jan 1979). 

For several years, the Nuclear Data Project has been using a 
standard computer-readable format to organize the results of data 
evaluations published in Nuclear Data Sheets. Adopted values for 
level energies, spins, half-lives, radiation properties, and spectrosco- 
pic factors are recorded in standard blocks of information, which are 
then filed onto indexed direct-access storage. The resulting Evaluat- 
ed Nuclear Structure Data File (ENSDF) is then available as a 
standard source of nuclear structure information. Computer organi- 
zation of selected data into pages has been a feature of Nuclear Data 
Sheets since 1975. As an illustration of the power and potential 
usefulness of the ENSDF system, we present a collection of nuclear 
levels for which the spontaneous fission has been studied. The values 
tabulated have appeared in recent issues of Nuclear Data Sheets. The 
selection of values and arrangement into a table has been done 
completely automatically. We welcome comments and criticisms 
about the form or content of this table. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


35243 Fission cross sections of plutonium-239 and plutonium-242 
relative to uranium-285 from 0.1 to 10 MeV. Meadows, J.W. (Ar- 
gonne National Lab., IL). Nucl. Sci. Eng.; 68: No. 3, 360-363(Dec 
1978). 


Measurement of the ratio of the fission cross sections of **Pu 
and *?Pu to that of 7*°U is reported. The sources of neutrons were 
the 7Li(p,n)’Be and D(d,n)*He reactions. The ratio of the masses of 
the samples was determined by low geometry alpha counting and 
from relative thermal fission rates. The results are compared with 
other measurements. 19 references. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


SPONTANEOUS AND INDUCED FISSION 


35244 Angular distribution < oe Se Bye of 
2351), Zhuchko, V.E.; Osta Y.B.; Smirenkin, G.N.; Soldatov, 
A.S.; Tsipenyuk, Y.M. (Institute “of Physics Problems, USSR Acade- 
my of Sciences). Sov. J. Nucl. Phys. (Engl. Transl); 27: No. 5, 746- 
747(May 1978). 

A study of the photofission of practically gorse 235 by 6—15 
MeV bremsstrahlung failed to reveal a 
of the fragments. contradicts the results of a previous experi- 
ment. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 35180 


NUCLEAR STRUCTURE 


35245 Microscopic description of the nuclear triaxial rotor at 
ee tt ried Usher of te. ; Vassanji, M.G. 
(Department o' ysics, University of Pennsylvania, Philadelphia, 
me 19104). Phys. Rev. Lett.; 42: No. 7, 436-439(12 Feb 
1979 

We describe a derivation of a mpeg pti 5 Reoey af ae of the 
wobbling motion of a triaxial nuclear rotor at 
tum as a possible phase for the yrast line. The sultan al o ccumen. 
ally invariant approximation to the Heisenberg equations of motion 
(the Kerman-Klein equations) is outlined as a systematic expansion in 
_ “es powers of the total angular momentum and of the number 
of particles. 


35246 Energy levels and reduced E2-transition 
deformed even-even nuclei in the SU (3) scheme. Raichev, 
Rusey, R.P. (Joint Institute for Nuclear Research). Sov. J. Nui 
Phys. (Engl. Transl.); 27: No. 6, 792-795(Jun 1978). 

We investigate the applicability of the SU (3) scheme to the 

spectra and reduced E2-transition probabil- 

ities of heavy deformed even-even nuclei. It is shown that the “bare” 
SU (3) symmetry can be broken with the O (3) -invariant aap 
Q?, Q, and Ne to get good agreement of the calculated 
transition probabilities with experiment for a wide circle o mek 


35247 Nuclear quadrupole oscillations. Abrosimov, V.I.; Stru- 
tinskii, V.M. (Nuclear Research Institute, Academy of oo of 
the Ukrainian SSR). Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 
795-797(Jun 1978). 

A secular equation is derived under the assumption that the 
oscillations of the average nuclear potential are adiabatic with re- 
spect to the formation of Cooper pairs and that collective motion 
arises because of coherent distortion of the quasiparticle wave func- 
tions. 


35248 Contents << eS Oe ner 
charged nucleus. Voskresenskii, D.N.; Chernoutsan, A.I. (Moscow 
Engineering-Physics Institute). Sov. J. ‘Nucl. Phys. (Engl. Transl.); 27: 
No. 5, 742-744(May 1978). 

Under the assumption that there exist superch nuclei 
with Z~A/2> or =1/e* and n< or =no, where no is normal 
nuclear density, the self-consistent problem of the spatial distribution’ 
of the w~ -meson field and electric field is solved. The conditions 
under which the w~ -condensate has the characteristic wave-vector 
k=O and knot =O are found. For Z>>1/e* the nucleus is an 
electrically neutral plasma of n, p, 7~, and e~, with 7—8 times as 
many 7” as electrons. The energy of the nucleus in a case is lower 
than in the case of purely electronic screening {B. Mueller and J. 
Rafelski, Phys. Rev. Lett. 34, 349 (1975); A. B. Migdal, D. N. 
Voskresenskii, and V. S. Popov, Pis'ma. Zh. Eksp. Teor Fiz. 24, 186 
(1976) [JETP Lett. 24, 163 Sy and Zh. Eksp. Teor. Fiz. 72, 834 
(1977) [Sov. Phys. JETP 45, 436 (1977)]}. It is shown that a- 
condensation in the purely electric field of the nucleus, 
allowance for the nuclear interaction of the 7 mesons with the 
nucleons, and also with allowance for this interaction in the case 
when the condensate wave-vector k=O, is insufficient to make the 
system stable. 


a of the energy 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 35253 


35249 (OQRO—5126-44) Nuclear Fermidynamics and T.D-S-H.F. 
Griffin, J.J. (Maryland Univ., College Park (USA). Dept. of Physics 
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and Astronomy). 1978. Contract EY-76-S-05-5126. 17p. (CONF- 
780644—4). Dep. NTIS, PC A02/MF AO1. 

From 3. conference on clustering aspects of nuclear structure 
and nuclear reactions; Winnipeg, Canada (19 Jun 1978). 

Four mainstream theoretical descriptions of nuclear matter 
flow are measured against six physical features of nuclei and nuclear 
heavy-ion collisions. Conventional (one single-determinantal wave 
function) Time-Dependent Hartree-Fock Theory emerges favorably 
from the comparison, but fares rly as a fgg nece ene A 
completely restructured theory, the T.D.-S-H involving many 
single-determinantal wave vs Beog is proposed by analogy with S- 
matrix reaction theory. It leads one to place the physical interpreta- 
tion of the reactions upon time averages of asymptotic channel states 
of "TDHF Droplets,” comprising the translations and periodic 
TDHF vibrations of isolated integer-nucleon subsystems. In its most 
naive form (based on small amplitude properties) the theory would 
consistently describe only the kinematic behavior of “classical” 
intrinsically dissipative TDHF droplets. But if the periodic solutions 
of TDHF were to occur only at isolated energies and amplitudes 
then the theory would describe quantized TDHF droplets with 
(time-averaged) orthogonal channels, in which periodic solutions 
play the mo of eigenstates in close analogy with the Schroedinger 

theory. 66 references. 


35250 Stability of nuclear matter with the Skyrme type interac- 
tion. Barts, B.I.; Bolotin, Y.L.; Kazarinov, M.I. (Kharkov Physico- 
Technical Institute, Ukrainian Academy of Sciences). Sov. J. Nucl 
Phys. (Engl. Transl.); 27: No. 6, 790-791un 1978). 

We investigate the stability of various branches of collective 
excitations (zero sound) for nuclear matter with the Skyrme type 
nuclear interaction. 


35251 Collective excitations in nuclear matter with the Skyrme- 
type interaction. Barts, B.I.; Bolotin, Y.L.; Kazarinov, M.I. (Kharkov 
Physico-Technical Institute, Academy of Sciences of the USSR). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 619-623(May 1978). 

The collective excitation of nuclear matter, using the Skyrme- 
type interaction is studied. The analytic solution for the particle-hole 
Green function is obtained. The dispersion relations for collective 
excitations with various quantum numbers are derived. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 35167 


35252 (LBL—8612) Geometrical aspects of relativistic nuclear 
collisions. Myers, W.D.; Landowne, S. (California Univ., seem 
(USA). Lawrence Berkeley Lab.; Muenchen Univ. (German 

F.R.)). Jan 1979. Contract W-1405- ENG-48. 5p. (CONF- 7901403). 
Dep. NTIS, PC A02/MF AO1. 

From International workshop on gross properties of nuclei 
and nuclear excitations VII; Hirschegg, Kleinwalsertal, Austria (15 
Jan 1979). 

Observables in relativistic nuclear collisions are often calcu- 
lated by means of four-dimensional integrals. Use of such integrals in 
calculating cross sections is illustrated. Sharp-surface nucleons are 
assumed first, but then a diffuse distribution is employed in which a 
circle is smoothly joined to an exponential. Such analytical geometri- 
cal weight functions can be used in generalized firestreak model. 3 
figures. (RWR) 


35253 From heavy-ion elastic scattering to fission: A unified 
potential for the description of large-scale nuclear collective motion. 
ns H.J.; Nix, J.R.; Sierk, A.J. (Hahn-Meitner-Institut fuer 

orschung, Berlin, Germany). Phys. Rev. Lett.; 42: No. 4, 215- 
218(22 Jan 1979). 

In a generalization of the modified liquid-drop model ob- 
tained by requiring that two semi-infinite slabs of constant-density 
nuclear matter have minimum energy at zero separation, we calcu- 
late the generalized nuclear surface energy by means of a double 
volume integral of a bia eget cat Br ra olding function. This 
leads to a unified nuclear potential that is useful for describing 
heavy-ion elastic scattering and fusion, nuclear fission, and nuclear 
ground-state masses and deformations. 


—— Contribution to the theory of nuclear-nuclear interactions 

at high energies. Pak, A.S.; Tarasov, A.V.; Uzhinskii, V.V.; Tseren, 
C. (Joint Institute for Nuclear Research). JETP Lett. ( USSR) (Engl. 
Transl.); 28: No. 5, 288-292(5 Sep 1978). 

An effective method of calculating a large class of nuclear- 
nuclear interaction processes, independent of the form of the nuclear 
| is proposed within the framework of the theory of multiple 
collisions. 


35255 Total radiative widths of neutron resonances. Zaretskii, 
D.F.; Sirotkin, V.K. (I. V. Kurchatov Institute of Atomic Energy). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 808-811(Jun 1978). 
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An expression is obtained for the total radiative width of 
neutron resonances. It is assumed that the total radiative width is 
determined by dipole transitions. The results are compared with the 
experimental data and with the results of other theoretical studies. 


35256 Suggestion for a parameter free model of strongly damped 
collisions. De, J.N.; Garpman, S.1.A.; Sperber, D.; Tam, K. (Rensse- 
laer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Physics). Phys. 
Lett., B; 76: No. 1, 39-43(8 May 1978). 

A parameter-free model of strongly damped collisions is 
outlined. The proton and neutron drifts are determined by solving 
two coupled differential equations based on Einstein relations. The 
mass and charge variance are determined from an effective interac- 
tion time and an effective neck area both obtained from a dynamical 
calculation. The authors examine the reaction Xe+ Bi at 1130 MeV. 
For all partial waves the theoretically predicted ratios of charge drift 
to charge variance agree very well with those obtained from recent 
experimental data. 


35257 Angular and energy distributions of nuclear reaction prod- 
ucts in the exciton model. Plyuiko, V.A. (Kiev State University). Sov. 
J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 623-627(May 1978). 

Expressions for the angular and energy distributions of parti- 
cles from two- and three-particle nuclear reactions are obtained in 
the exciton model taking into account pre-equilibrium decay. As- 
sumptions leading to symmetry and asymmetry of the angular distri- 
butions are examined. The angular distribution of neutrons from the 
reaction °*Co(n,n’) is calculated. A discussion and comparison with 
experiment of the obtained results is presented. 


35258 Fusion, quasi-fission, and deep inelastic collisions in heavy 
ion reactions: limitations on cross sections. Toneev, V.D.; Schmidt, 
R. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 27: No. 5, 631-636(May 1978). 

In order to describe the fusion of heavy ions we classify the 
existing models and formulate a new model of the process. The 
model predicts three regions in the energy dependence of the fusion 
cross section. The results of calculations are compared with the 
experimental data. A particular emphasis is given to the discussion of 
fusion of very heavy nuclei. We explain the differences in product 
yields of the reactions **Kr+'**W and “Ar-+*°U, which lead to 
similar composite systems. These differences are understood without 
introduction of the "l-window” hypothesis. 


SPONTANEOUS AND INDUCED FISSION 


35259 Fission of nuclei in a strong magnetic field. Leinson, L.B.; 
Oraevskii, V.N. (Energy” Science and Production Association). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 768-771(Jun 1978). 

The behavior of heavy nuclei in a strong magnetic field is 
considered. The following are obtained for a nucleus slightly de- 
formed by a magnetic field: the correction to the binding energy, the 
magnitude of the deformation, and the vibrational spectrum of the 
low-lying levels. It is shown that heavy nuclei that are in the stability 
region under ordinary conditions are unstable in a strong magnetic 
field and should undergo fission. The critical magnetic field is 
obtained in the liquid-drop model with 7°*U as an example. 


35260 Double-hump barrier penetrability in a quasiclassical ap- 
proximation. Masterov, V.S.; Seregin, A.A. (Physics and Power 
Engineering Institute, Obninsk). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 6, 771-775(Jun 1978). 

Analytic expressions for the penetrability of a double-hump 
barrier are obtained in the quasiclassical approximation. These ex- 
pressions can be used at incident-particle energies both higher and 
lower than the barrier. The penetrability of a double-hump fission 
barrier approximated by two intersecting parabolas is calculated for 
the *°U nucleus. 


NUCLEAR MODELS 
REFER ALSO TO CITATION(S) 35253 


35261 Reactive content of the first-order optical potential. 
Koltun, D.S.; Schneider, D.M. (Department of Physics and Astron- 
omy, University of Rochester, Rochester, New York 14627). Phys. 
Rey. Lett.; 42: No. 4, 211-214(22 Jan 1979). 

It is shown that the total reaction cross section appropriate to 
the optical potential for scattering of a projectile by a target of 
uncorrelated particles (nucleons) can be written to a good approxi- 
mation as a sum of exclusive cross sections for n-nucleon knockout. 
The association made by some authors of the reactive content of this 
optical potential with single-nucleon knockout is shown to apply to 
the inclusive-reaction cross section only. 


35262 Quasiparticle-phonon model of the nucleus I. Basic propo- 
sitions. Solov’ev, V.G. (Joint Institute for Nuclear Research, 
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a Sov. J. Particles Nucl. (Engl. Transl.); 9: No. 4, 343-359(Jul 
1978 

The general assumptions of the quasiparticle-phonon model of 
complex nuclei are given. The choice of the model Hamiltonian as 
an average field and residual forces is discussed. The phonon de- 
scription and quasiparticlephonon interaction are presented. The 
system of basic equations and their approximate solutions are ob- 
tained. The approximation is chosen so as to obtain the most correct 
description of few-quasiparticle components rather than of the 
whole wave function. The method of strength functions is presented, 
which plays a decisive role in the practical realization of the quasi- 
particle-phonon model for the description of some properties of 
complex nuclei. It is shown that the quasiparticle-phonon nuclear 
model can be applied to the few-quasiparticle components of the 
wave functions at low, intermediate, and high excitation energies 
averaged in certain energy intervals. 


35263 Corrections to the formulas for the neutron evaporation 
width [’/sub n/ and the fission width ['/sub f/. Karmayan, S.A. (Joint 
Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
27: No. 6, 775-778(Jun 1978). 

We consider possible corrections to the statistical-theory for- 
mulas for the neutron evaporation width ['/sub n/ and the fission 
width [’/sub f/. For '/sub n/ we take into account the probability 
of finding a neutron at a distance r from the center of the nucleus 
and the probabiltiy of its removal. For ['/sub f/ we consider the 
question of the necessity of taking into account the phase volume in 
momentum space of the fission degree of freedom, and also the effect 
of the energy location of the exit channel. 


RADIATION AND SHIELDING PHYSICS 
REFER ALSO TO CITATION(S) 33478 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 34209, 34290, 35075, 35083, 35484 


35264 (UCRL—50400(V ol. Par. 2)) Tables and graphs of 
photon-interaction cross sections from 0.1 keV to 100 MeV derived 
from the LLL Evaluated-Nuclear-Data Library. Plechaty, E.F.; 
Cullen, D.E.; Howerton, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 7 Dec 1978. Contract W-7405-ENG-48. 
12p. Dep. NTIS, PC E02/MF E02. 

Energy-dependent evaluated photon interaction cross sections 
and related parameters are presented for elements H through Cf (Z 
= 1 to 98). Data are given over the energy range from 0.1 keV to 
100 MeV. The related parameters include form factors and average 
energy deposits per collision (with and without fluorescence). Flu- 
orescence information is given for all atomic shells that can emit a 
photon with a kinetic energy of 0.1 keV or more. In addition, the 
following macroscopic properties are given: total mean free path and 
energy deposit per centimeter. This information is derived from the 
Livermore Evaluated-Nuclear-Data Library (ENDL) as of October 
1978 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 33466, 33467, 33468 


35265 Depolarization of ultracold neutrons in refraction and re- 
flection by magnetic-film surfaces. Ignatovich, V.K. (Joint Institute 
of Nuclear Research). JETP Lett. (USSR) (Engl. Transl.); 28: No. 5, 
286-288(5 Sep 1978). 

Depolarization of neutrons on the interface between two 
regions with noncollinear magnetic inductions is considered. 


35266 Magnetic scattering of neutrons from media resonantly 
excited by an electromagnetic field. Zaretskii, D.F.; Lomonosov, 
V.V. (1. V. Kurchatov Institute of Atomic Energy). Sov. J. Nucl. 
Phys. (Engl. Transl.); 27: No. 5, 671-673(May 1978). 

Magnetic scattering of neutrons by atoms (molecules) excited 
by an external electromagnetic field whose frequency is at resonance 
with the corresponding electronic transition of the atom (molecule) 
is considered. The inelastic scattering cross sections and the neutron 
polarization are calculated. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 33608, 34914 


PHYSICS RESEARCH (CONT.) 


DOSIMETRY 
REFER ALSO TO CITATION(S) 34889 


35267 (STI/PUB—471(Vol.1)) National and international stand- 
ardization of radiation dosimetry. (International Atomic Ener, 
Agency, Vienna (Austria)). Jul 1978. 548. (CONF-771209—P1). 
IAEA $43.00. 

From IAEA symposium on national and international stand- 
ardization of radiation dosimetry; Atlanta, GA, USA (5 Dec 1977). 

Of the ten sessions of the symposium, two were devoted to 
calibration work at the national standardizing laboratories, two to 
work at secondary standard dosimetry laboratoties and related inter- 
national activities, two to standardization and calibration in radiation 
protection, one to standardization and calibration of radioactive 
sources, one to basic physical aspects, and two to absorbed dose 
determinations. A total of 65 papers were presented, nine of which 
were given by invited speakers. Abstracts of indiviual items present- 
ed at the conference were prepared separately for the data base. 
(GHT) 


SOLID STATE PHYSICS 


35268 Role of excitons in dispersion effects in semiconductors. 
Aronov, A.G.; Ioselevich, A.S. Sov. Phys. - Solid State (Engl. 
Transl.); 20: No. 9, 1511- 1515(Sep 1978). 

A study is made of the influence of excitons on the dispersion 
effects in semiconductors, i.e., on the permittivity, Faraday effect, 
natural optical activity, and linear electrooptic effect. It is shown 
that, if the energy loss E/sub g/—h-barw is much greater than the 
binding energy of an exciton, the exciton effects are unimportant and 
the frequency dependence is of the standard band type. Near the 
exciton absorption bands, the exciton effects exhibit a resonance 
typical of insulators with narrow absorption bands. An investigation 
of such effects makes it possible to determine the actual forbidden 
band width (band gap). 


35269 High-frequency effects in semiconductors with a 
anisotropic distribution of electrons. Gulyaev, Y.V.; Chusov, LI. 
(Institute of Radio Engineering and Electronics, Academy of Sci- 
ences of the USSR, Moscow). Sov. Phys. - Solid State (Engl. Transl.); 
20: No. 9, 1524-1528(Sep 1978). 

A study is made of the cyclotron resonance in a system in 
which a weak circularly polarized wave is propagated in the direc- 
tion of strong electric and magnetic fields. The high-frequency (hf) 
differential conductivity in a weak alternating field applied parallel 
to a strong static electric field is also calculated. A needle-shaped 
distribution model is used to obtain solutions of the equations gov- 
erning the dynamics of an electron which is then averaged over the 
initial momentum. A transport equation with a finite electron life- 
time tau/sub e/m in the active region of the momentum space is also 
applied to this problem. The cyclotron absorption and photoconduc- 
tivity oscillate as functions of the frequency » of electromagnetic 
waves and of the electric and magnetic field strengths. The oscilla- 
tions occur since the absorption of hf power does not take place (or 
is weak) when the vector of the alternating field performs an integral 
number of revolutions (in either direction) with respect to a rotating 
electron during the time tau/sub E/ required to accelerate the 
electron up to the optical phonon energy. In the limit tau/sub e/ 
m-—>0, the calculations based on the transport equation are identical 
with the results obtained in the needle-shaped distribution model. 
For tau/sub e/m-—0, the hf differential conductivity is shown to be 
equal to two-thirds of the hf conductivity of free electrons if wtau/ 
sub E/=27n, n=1, 2, ..., and is equal to zero if wtau/sub E/not 
=2mn. The hf differential conductivity is equal to zero in the needle- 
shaped distribution model for any w. 


35270 Anomalous” temperature dependence of the rate of p* - 
meson polarization relaxation in some normal metals. Mikaelyan, 
A.L.; Smilga, V.P. (Moscow Physicotechnical Institute). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 4, 194-197(20 Aug 1978). 

We obtain and solve equations that describe the “strange” 
behavior of the rate of relaxation of the polarization of y* mesons in 
a number of metals. A new mechanism of this phenomenon is 
proposed. It is shown that in Nb and Bi the experiment cannot be 
attributed to trapping of muons by the impurities, but agrees fully 
with the hypothesis of trapping in different pores. Experiments are 
considered which make it possible to explain unambiguously the 
nature of the strange” relaxation in an actual metal. 
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SUPERCONDUCTIVITY 


GENERAL THEORY 


of superconductors 

electronic phonon Golovashkin, A.I.; Lev- 
chenko, I.S.; Motulevich, G.P. (P. N. Lebedev Physics Institute, 
Academy of Sciences of the USSR, Moscow). Sov. Phys. - Solid State 
(Engl. Transl.); 20: No. 10, 1764-1766(Oct 1978). 

The correlations between T/sub c/ and a series of electronic 
and phonon properties are examined. Clear correlations are found 
between T/sub c/ and the density of conduction electrons, values of 
the Fourier components of the pseudopotential, and electron— 
phonon collision frequencies. 


35272 Exceeding the paramagnetic limit in superconductors with 
dielectric gap on the Fermi surface. Gabovich, A.M.; Pashitskii, E.A.; 
Shpigel’, A.S. (Physics beg Bo Ukrainian nian Academy of " 
Institute of Metal Physi of Sciences). JETP 
Lett. (USSR) (Engl. Transh); 28: No. 5, TM No. 5, 277-2805 Sep 1978). 

It is shown that in superconductors with small dielectric gap 
on the Fermi surface the upper critical magnetic field can exceed the 
Clogston-Chandrashekhar paramagnetic limit. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 34162, 34210, 34226, 34250 


(COO—1198-1236) Scattering of thermal phonons by ex- 
tended defects in dielectric crystals. Roth, E.P. (Illinois Univ., 
Urbana (USA). t. of Physics). 1979. Contract EY-76-C-02-1198. 
193p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

The scattering of thermal phonons by extended defects in 
dielectric crystals has been observed through measurements of ther- 
mal conductivity and ballistic heat pulse propagation. 


Differential operator for the nonlocal relation between 
current and field in a type I su . Vendik, O.G.; Potov, 
A.Y. (V. I. Ul’yanov (Lenin) Leningrad Electrotechnical Institute). 
oo. - Tech. Phys. (Engl. Transl.); 23: No. 9, 1093-1096(Sep 

A method is proposed for describing the nonlocal relation 
between current and field in a metal by means of a second-order 
differential operator. The numerical parameters for this operator are 
determined from a comparison with the theory which uses integral 
operators to describe this nonlocal relation. The operator is used to 
calculate the surface impedance of a metal in the normal and 
superconducting states. The results are compared with experiment 
and with the rigorous theory. This differential operator is useful in 
problems in the electrodynamics of thin metal films. 


35275 Shielding of weak magnetic fields by superconducting 
shells. Vasil'ev, B.V.; Ignatovich, V.K.; Kolycheva, E.V. Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 9, 1100-1103(Sep 1978). 

A method is described for calculating the magnetic field 
distribution near a superconducting shell. The calculations explain an 
anomaly observed experimentally in SQUID measurements of the 
shielding coefficient of a superconducting lead cup in a homogene- 
ous axial external magnetic field. 


35276 Nonlinearity of single-photon absorption in a superconduc- 
tor near the threshold. Bratus’, E.N.; ——— V.S. em nap. artanane 
cal Institute of Low Temperatures, Ukrainian of Sciences). 
JETP Lett. (USSR) (Engh 7 Transl.); 28: No. 4, 182. 185000 Aug 1978). 

Single-photon absorption of the electromagnetic field in a 
pure superconductor at finite amplitudes is considered. It is shown 
that near the threshold the absorption becomes nonlinear at H> or 
=H/sub c/k/sup 1/2/[(w-24)/A]/sup 3/4/, and that the nonlinear- 
ity leads to the appearance of the minimum on the amplitude 
characteristics and to a smoothing of the kink on the frequency 
characteristics at the threshold point. 


35277 Dielectric tracking in liquid helium. Méigliori, A.; 
Schermer, R.I.; Henke, M.D. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Cryogenics; 18: No. 7, 443-445(Jul 1978). 

Measurements of the breakdown field of typical magnet insu- 
lators of thickness < 0.7 mm, under conditions in which the break- 
down is by surface tracking across the narrow dimension, yield 
values which are characteristic of helium gas at the saturated vapour 
pressure for temperatures above the lambda point. Below the lambda 
point, the breakdown field rises again, but does not attain its 4.2 K 
value. Measurements also show that the tracking strength of a 
surface badly contaminated with metal particles is not appreciably 
less than that for a clean surface. 
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a he Sixth international Si. on oe technology (MT- 
6). Polak, M.; Kovacovski, J.; Krem ; Takacs, (eds.). 

Bratislava, Czechoslovakia; ALFA (1978). "5935, (CONF-770842— 
P1). Electrotechnical Institute of the Slovak Academy of Sciences, 
892 32 Bratislava, Czechoslovakia. 

From 6. international conference on magnet technology; Bra- 
tislava, Czechoslovakia (29 Aug 1977). 

Topics covered in Part I of the proceedings include: magnets 
for plasma research and for fusion reactors; La ee 
nets for electrical engineering (machines, M levitation, etc.); 
magnets for other industrial a (pumps, mineral separators, 
water purification, etc.); magnets for scientific applications and in- 
strumentation; and for high energy physics. Abstracts of 
individual items from conference were prepared separately for 
the data base. (GHT) 


“ Sixth international | pg nae on monet technology (MT- 
6. Polak, M.; Kovacovski, J.; Krem ; Takacs, S. (eds.). 
Bratislava, Czechoslovakia; ALFA (1978). "S463. (CONF-770842— 
P2). Electrotechnical Institute of the Slovak Academy of Sciences, 
892 32 Bratislava, Czechoslovakia. 
From 6. international conference on magnet technology; Bra- 
tislava, Czechoslovakia (29 Aug 1977). 
Topics covered in Part II of the conference include: basic 
roblems of superconducting and cryogenic magnets, including re- 
Frigeration problems; field ce computation and measurements; screening 
of a. fields, instrumentation for magnets, power supplies, low 
; and materials (superconductors, insulations, mag- 
— apes Abstracts of individual items were prepared sepa- 
rately for the data base. (GHT) 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 35289 


35280 (ORO—2408-T1) Browian motion of a quantum oscillator 
and random walk in phase space. Merzbacher, E. (North Carolina 
Univ., Chapel Hill (USA). it. of Physics and Astronomy). 1979. 
Contract EY-76-S-05-2408. 12p. Dep. NTIS, PC A02/MF AOl. 

Brownian motion, random walk, dissipative forces, and co- 
herent states of the harmonic oscillator are concepts that have been 
discussed in various combinations in countless papers since the 
beginning of this century. This pa 2 ree te Se eee oes 
together in relatively elementary fo: e Hamiltonian for a 
forced linear harmonic oscillator which - is subject to a generalized 
dipole interaction with arbitrary time d dence is considered. The 
relevance of dissipative forces for kinetics of heavy-ion reactions is 
pointed out. 


35281 (SAND—78-1806) SKTWO: a two-dimensional Lagran- 
gean wavecode with shock fitting. Hicks, D.L.; Madsen, M.M. (Sandia 
Labs., Albuquerque, NM (USA)). Mar 1979. EY-76-C-04-0789. 44p. 
Dep. NTIS, PC A03/MF AO1. 

SKTWO is a 2-D Lagrangean wavecode with the following 
features: operator splitting to reduce 2-D calculations to 1-D calcula- 
tions, a shock fitting scheme called the SK2 algorithm to provide 
Ts solutions at shock fronts, and a method called the Tangled- 

id-Free calculational procedure to provide for continuing the 
Lagrangean calculation despite apparent grid entanglement due to 
large distortions. 16 figures. 


35282 Semiclassical quantization of nonseparable systems. Klein, 
A.; Li, C. (Department of Physics, University of eee 
Philadel hia, Pennsylvania 19174). J. Math. Phys. (N.Y.); 20: No. 4, 
572-578(Apr 1979). 
The problem of semiclassical quantization of nonseparable 

— with a finite number of degrees of freedom is studied within 

framework of Heisenberg matrix mechanics, in extension of 
previous work on one-dimensional systems. The relationship be- 
tween the quantum theory and multiply-periodic classical motions is 
derived anew. A suitably averaged Lagrangian provides a variation- 
al basis not only for the Fourier components of the semiclassical 
equations of motion, but also for the general definition of action 
variables. A Legendre transformation to the Hamiltonian verifies 
that these have been properly chosen and therefore provide a basis 
for the p ones uantization of nonseparable systems. The problem of con- 
nection formulas is discussed by a method integral to the present 
approach. The action variables are shown to be adiabatic invariants 
of the classical system. An elementary application of the method is 
given. The methods of this paper are applicable to nondegenerate 
systems only. 


35283 Permutation symmetry, crossing symmetry and the CPT 
invariance of electrodynamics, Eimerl, D. (Lawrence Livermore 
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Laboratory, University of California, Livermore, California 94550). 
Phys. Rev., A; 19: No. 2, 816-819(Feb 1979). 

The permutation symmetry of the dielectric susceptibilities is 
shown to be a direct consequence of CPT invariance and crossing 
symmetry of quantum electrodynamics. 


RELATIVITY AND GRAVITATION 


35284 Class of “noncanonical” vacuum metrics with two commut- 
ing Killing vectors. Kundu, P. (Department of Physics and Astron- 
omy, University of Rochester, Rochester, New York 14627). Phys. 
Rey. Lett.; 42: No. 7, 416-417(12 Feb 1979). 

I present a class of vacuum metrics with a pair of commuting 
Killing vectors which do not possess the property of orthogonal 
transitivity. The solution is Petrov type II with expansion-, twist-, 
and shear-free geodesic rays and includes the van Stockum exterior 
metric as a limiting case. 


35285 Broken-symmetric theory of gravity. Zee, A. (Department 
of Physics, University of Pennsylvania, Philadelphia, Pennsylvania 
19104). Phys. Rev. Lett; 42: No. 7, 417-421(12 Feb 1979). 

A theory of gravity incorporating the concept of spontaneous 
symmetry breaking is proposed. It is suggested that the same symme- 
try-breaking mechanism is responsible for breaking a unified gauge 
theory into strong, weak, and electromagnetic interactions. 


35286 Short-wave limit of the gravitational focusing effect im- 
posed by asphericity of the gravity field of the lens star. Minakov, 
A.A. (Institute of Radiophysics and Electronics, Ukrainian Academy 
of Sciences, Khar’kov). Sov. Astron. AJ (Engl. Transl.); 22: No. 5, 
551-554(Sep 1978). 

At short wavelengths (visible light, x rays, y rays), the 
gravitational focusing effect will be significantly influenced by devi- 
ations of the gravitational field of the lens star from sphericity. The 
dependence of the lens amplification on the wavelength A of the 
electromagnetic wave and on the asphericity of the gravitational 
field is analyzed qualitatively. There is a limiting wavelength A/sub 
min/ below which asphericity effects become important. For a 
homogeneous model ellipsoid of revolution with a relative oblate- 
ness of 5 x 1075, a gravitational radius r/sub g/=3 km, and a mean 
radius R=7 x 105 km, the limit will be A/sub min/=5(R/1)? cm, 
where 1=2r/sub g//(D/sub s/~! +D/sub p/~')]/sup 1/2/ (D/sub 
s/, D/sub p/ are the distances from the lens to the source and the 
observer, respectively). 


STATISTICAL PHYSICS AND THERMODYNAMICS 


35287 Numerical aspects of the approach to a Maxwellian distri- 
bution. Tjon, J.; Wu, T.T. (Instituut voor Theoretische Fysica der 
Rijksuniversiteit, Utrecht, The Netherlands). Phys. Rev., A; 19: No. 2, 
883-888(Feb 1979). 

It has been conjectured, for the Boltzmann equation, that an 
arbitrary initial state tends first to relax towards a state characterized 
by the similarity solution. We present here a simple model where the 
possible validity of the statement can be studied numerically. The 
results of extensive numerical computation for the first time give 
support for the validity of this conjecture. 


ELECTRICITY AND MAGNETISM 
REFER ALSO TO CITATION(S) 34290 


35288 Neutrino as the source of an axial electromagnetic field. 
Slad’, L.M. (Institute of Nuclear Physics, Moscow State University). 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 5, 745-746(May 1978). 

A Lagrangian is introduced which gives the symmetrically 
extended Maxwell equations under the assumption that the axial- 
vector current is the source of the magnetic field. 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 35495 


35289 (LA—7623-MS) Multiple photon resonances. Elliott, C.J.; 
Feldman, B.J. (Los Alamos Scientific Lab., NM (USA)). Feb 1979. 
Contract W-7405-ENG-36. 65p. Dep. NTIS, PC A04/MF AOI. 

A detailed theoretical analysis is presented of the interaction 
of intense near-resonant monochromatic radiation with an N-level 

onic oscillator. In particular, the phenomenon of multiple 
sage resonance, the process by which an N-level system resonant- 
y absorbs two or more photons simultaneously, is investigated. 
Starting from the Schroedinger equation, diagrammatic techniques 
are developed that allow the resonant process to be analyzed quanti- 
tatively, in analogy with well-known two-level coherent phenom- 
ena. In addition, multiple photon Stark shifts of the resonances, shifts 


FUSION ENERGY 3649 


absent in two-level theory, are obtained from the diagrams. Insights 
into the nature of multiple photon resonances are gained by compar- 
ing the quantum mechanical system with classical coupled pendu- 
lums whose equations of motion possess identical eigenvalues and 
eigenvectors. In certain limiting cases, including that of the resonant- 
ly excited N-level harmonic oscillator and that of the equally spaced 
N-level system with equal matrix elements, analytic results are 
derived. The influence of population relaxation and phase-disrupti 
collisions on the multiple photon process are also analyzed, the 

by extension of the diagrammatic technique to the density matrix 
equations of motion. 11 ; 


(ORO—3443-78) Analysis of finite element methods for 
second order boundary value problems using mesh dependent norms. 
Babuska, I.; Osborn, J. (Wisconsin Univ., Madison (USA). Math- 
ematics Research Center). Feb 1979. Contract EY-76-S-05-3443. 23p. 
Dep. NTIS, PC A02/MF AO1. 

A new approach to the analysis of finite-element methods is 
presented which is based on C°-finite elements for the approximate 
solution of second-order boundary-value problems in which error 
estimates are derived directly in terms of two mesh-dependent norms 
that are closely related to the Lz norm and to the second-order 
Sobolev norm, respectively, and in which there is no assumption of 
quasi-uniformity on the mesh family. This is in contrast to usual 
analysis, in which error estimates are first derived in the first-order 
Sobolev norm and subsequently are derived in the Lz norm in the 
second-order Sobolev norm—the second-order Sobolev norm esti- 
mates being obtained under the assumption that the functions in the 
underlying ee subspaces lie in the second-order Sobolev 
space and that the mesh family is quasi-unform. 


35291 Quartic trace identity for exceptional Lie algebras. Okubo, 
S. (Department of Physics and Astronomy, University of Rochester, 
Rochester, New York 14627). J. Math. Phys. (N.Y.); 20: No. 4, 586- 
593(Apr 1979). 

Let X be a representation matrix of generic element x of a 
simple Lie —— in generic irreducible representation {A} of the 
Lie algebra. Then, for all exceptional Lie algebras as well as A; and 
Ao, we can prove the validity of a quartic trace identity Tr(X*) =K 
(A)[Tr(X*)]*,where the constant K & depends only a the irredu- 
cible representation {A}, and its explicit form is calculated. Some 
applications of second and fourth order indices have also been 
discussed. 
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35292 (NTIS/PS—78/1030) Nuclear fusion (a 

abstracts). Report for 1971—August 1978. Reimherr, G.W. (N:; 
Technical Information Service, Springfield, VA (USA)). Sep 1978. 
272p. 

The bibliography cites research rts on the initiation of 
thermonuclear reactions by the control of high temperature plasmas. 
Studies are included on MHD and various fusion devices; e.g., 
Stellarators, Tokamaks, Elmax, and magnetic mirrors. Studies spon- 
sored solely by the Department of Energy (DOE) are excluded. 
(This updated bibliography contains 268 abstracts, 51 of which are 
new entries to the previous edition.) 


35293 (NTIS/PS—78/1061) Laser fusion. Volume 1. 1964-sep- 
tember, 1977 (a bibliography with abstracts). Report for 1964—Sep- 
tember 1977. Grooms, D.W. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Oct 1978. 253p. NTIS PC NO1/MF 
NOl. 


The bibliography cites research on target fabrication, laser 
implosion instability, and laser produced plasma studies. Soviet de- 
velopments in laser fusion are included. is updated bibliography 
contains 247 abstracts, none of which are new entries to the previous 
edition.) 


35294 (NTIS/PS—78/1062) Laser fusion. Volume 2. October, 
1977—August, 1978 (a bibliography with abstracts). October 1977— 
ugust 1978. Reimherr, G.W. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Oct 1977. 123p. 

The bibliography cites research on target fabrication, laser 
implosion instability, and laser produced plasma studies. (This updat- 
ed bibliography contains 118 abstracts, all of which are new entries 
to the previous edition.) 

35295 Technology index for plasmaphysics research and fusion 

reactors. Volume 13, No. 1. Bibliography, author index, subject index, 

— Karlsruhe, Germany; Druckhaus Karlsruhe GmbH (1979). 
Pp- 


This bibliography contains 223 references on various — 
yject 


of plasma physics and fusion reactor research. Author and 
indexes are included. (MOW) 
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PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 35341 


35296 (AED-Conf—77-524-001) Heating of fusion plasmas by 
neutral injection. Klingelhoefer, R. (Karlsruhe Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Kernverfahrenstechnik; Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Kernverfahrenstechnik). (Zentralstelle fuer Atomkernenergie-Doku- 
mentation (ZAED), Eggenstein-Leopoldshafen (Germany, F.R.)). 
1977. 19p. (In German). (CONF-7709154—2). Dep. NTIS (US Sales 
Only), PC A03/MF AOI, 
From 41. physicists? meeting; Karlsruhe, F.R. Germany (20 

Sep 1977). 
The article first deals with a) the ignition temperature and the 
self-preservation conditions of a D-T plasma, b) plasma temperatures 
and confinement periods obtained with tokamaks so far, and c) with 
the limits of Ohmic heating. It then discusses d) the principle of 

lasma heating by neutral injection, e) the results obtained with 
injector heating so far, f) the layout of an injector, g) the heatin 
power expected from the injectors of future tokamaks, and hy) 
development tasks derived from the required depth of penetration of 
injected particles into the plasma. 


35297 (CEA-CONF—4125) Present status of two R.F. heating 
schemes: I.C.R.H. and L.H.R.H. Consoli, T. (Association Euratom- 
CEA sur la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). t. de Physique du Plasma et de la Fusion 
Controlec). 1977. 15p. (CONF-770906—16). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

Among the large number of wave-plasma interaction, Ion- 
Cyclotron Resonant Heating (I1.C.R.H.) and Lower Hybrid Reso- 
nant Heating (L.H.R.H.), are two promising additional R.F. heating 
schemes for toroidal hot plasma. They both offer the advantage of 
using power generators which requires a moderate development for 
next generation machines. It seems important to try to state in the 
limits of this paper the present experimental situation of these two 
R.F. heating methods as it results from the vast literature published 
from the last European Conference. 


35298 (CEA-CONF—4126) Recent results on ion heating by 
T.T.M.P. on Petula. Bardet, R.; Bernard, M.; Briffod, G. (Associ- 
ation Euratom-CEA sur la Fusion, Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma et 
de la Fusion Controlee). 1977. 4p. (CONF-770906—15). Dep. NTIS 
(US Sales Only), PC A02/MF AOI. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

Transit Time Magnetic Pumping has been applied on the 
Petula Tokamak without pumpout and any undesirable effects. A 20- 
a subsequent ion temperature increase was observed according to 
theory. 


35299 (COO—4020-9) Study of flow and loss processes at the 
ends of a linear theta pinch. Progress report, June 1, 1978—May 31, 
1979. York, T.M.; Klevans, E.H. (Pennsylvania State Univ., Univer- 
sity Park (USA)). Feb 1979. Contract EY-76-C-02-4020. 103p. Dep. 
NTIS, PC A06/MF AO1. 

Experimental and analytical studies of end loss from a linear 
theta pinch have been carried out. Analysis of reduced data on loss 
from a 25 cm long theta pinch has indicated: rotation at the end of 
pinch collapse, which — to persist; ejection of the plasma in 
two modes, the first of which includes reversed, trapped fields; 
unique patterns of radial and axial variation of electron density in the 
end loss flow; substantial inaccuracies in plasma properties indicated 
by or‘ as compared to Thomson scattering. Studies of loss 
in a 50 cm long pinch with 50 eV, 2 x 10'* cm™® plasma are 
underway. 


35300 (TID—29431) Research on nonlinear plasma phenomena 
and an investigation of a turbulent heating scheme. Final report. 
Oleson, N.L. (University of South Florida, Tampa (USA). Dept. of 
Physics). 19 Jul 1978. Contract EY-76-S-05-4338. 26p. Dep. NTIS, 
PC A03/MF AO1. 

The turbulent heating apparatus was modified and improved, 
particularly in the triggering circuitry. This modification permitted 
the taking of new current, voltage and plasma resistance data at 
lower pressures as a function of time. A current probe was used to 
measure directly the current structure of the THA discharge. Elec- 
tron temperature estimates were obtained by an indirect method and 
by use of a diamagnetic loop. An investigation of the microwave 
radiation emitted from the plasma was made and no particularly 
distinctive radiation was observed. Previously reported evidence of 
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ion heating in the presence of a spatially varying axial magnetic field 
could not be co: ed. The Tar pa of using this apparatus to 
experimenally check the res of a recent paper on nonlinear 
saturation of the dissipative trapped electron instability appearing in 
tokomaks is discussed. 


35301 (UCRL—50050-78-4, pp 39-51) Applied plasma physics. 
22 Jan 1979. 

In Magnetic fusion energy. Quarterly report, October—De- 
cember 1978. 

Applied Plasma Physics is a major sub-organizational unit of 
the Magnetic Fusion Energy (MFE) Program. It includes Fusion 
Plasma Theory and Experimental Plasma Research. The Fusion 
Plasma Theory group has the responsibility for developing theoreti- 
cal-computational models in the general areas of plasma properties, 
equilibrium, stablity, transport, and atomic physics. This group has 
responsibility for giving guidance to the miror experimental pro- 
gram. There is a formal division of the group into theory and 
computational; however, in this report the efforts of the two areas 
are not separated since many projects have contributions from 
members of both. Under the Experimental Plasma Research Pro- 
gram we are developing a neutral-beam source, the intense, pulsed 
ion-neutral source (IPINS), for the generation of a reversed-field 
configuration on 2XIIB. We are also studying the feasibility of using 
certain neutron-detection techniques as plasma diagnostics in the 
next generation of thermonuclear experiments. 


35302 Formulation of the linearized Vlasov-fluid model for a 
sharp-boundary screw pinch. Lewis, H.R.; Turner, L. (Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). J. Math. Phys. (N.Y.); 20: No. 4, 564-571(Apr 1979). 

A theoretical formulation is derived for analyzing linearized 
equations appropriate to a straight, cylindrical, sharp-boundary 
screw pinch within the framework of the Vlasov-fluid model. Sur- 
rounding the plasma is a cylindrical conducting wall, and there is a 
nonconducting vacuum between the plasma and the wall. By intro- 
ducing a perturbation-dependent transformation of the phase space 
and linearizing about a zeroth-order state which depends on the 
perturbation, the linearized — of Freidberg’s Vlasov-fluid 
model are put into a form which would be correct for a hypothetical 
problem in which the plasma boundary is a rigid cylinder. The 
effects of the impulsive electric field at the actual perturbed bound- 
ary are taken into account in the zeroth-order state. The boundary 
conditions at the perturbed plasma boundary are continuity of the 
normal component of B and vanishing of the normal component of 
the net current density. 


35303 Theory of astron ria. Lovelace, R.V.; Larrabee, 
D.A.; Fleischmann, H.H. (School of Applied and Engineering Phys- 
ics, Cornell University, Ithaca, New York 14853). Phys. Fluids; 22: 
No. 4, 701-707(Apr 1979). 

The theory of astron ion-ring equilibria is considered from a 
new point of view. In contrast with previous equilibria, the new 
equilibria have a distribution of canonical momentum which is 
invariant to axisymmetric changes in the external magnetic field. As 
a function of the single particle constants of the motion, the energy 
H, and the canonical momentum P/sub theta/, the distribution 
function, f (H,P/sub theta/) is written as f=g (P/sub theta/) F (H,P/ 
sub theta/)[A (H,P/sub theta/)]~'. Here, g (P/sub theta/) is the 
invariant distribution function for canonical momentum; A (H,P/sub 
theta/) is the area of the poloidal (r,z) plane accessible to a ring 
particle with constants H and P/sub theta/; and F (H,P/sub theta/) 
is a nonnegative function having the normalization { dH F=const. 
The possibility of a third constant of the single particle motion is not 
included. In contrast with some previous equilibria, f (H,P/sub 
theta/) is nonzero only in the regions of the P/sub theta/,H plane in 
which there are trapped particle orbits. With this representation of f, 
it becomes possible to study the adiabatic compression of ion-ring 
Vlasov equilibria. 


35304 Resistive toroidal equilibria of tokamak plasmas. Bicker- 
ton, R.J. (UKAEA, Fusion Assoc, Abingdon, Engl). J. Phys., D 
(London); 11: No. 13, 1781-1793(11 Sep 1978). 

Steady resistive toroidal Tokamak equilibria are considered. 
It is shown that equilibria chosen for analytic convenience are 
physically unrealistic in many cases. A procedure is demonstrated 
for calculated anomaly factors for the perpendicular resistivity and 
thermal conductivity, given sufficient experimental! data on a two- 
dimensional equilibrium. Boundary condition problems are discussed 
but not resolved. Finally it is shown that Tokamak equilibria with 
mean $beta$$similar$12% might be maintained in steady state by the 
standard Tokamak transformer action. 13 refs. 


35305 Absolute calibration of a grazing-incidence vacuum mon- 
ochromator by means of tokamak discharges. Kasai, S.; Funahashi, A.; 
Konoshima, S.; Nagami, M.; Sugie, T.; Mori, K. (Tokai Establ, Jpn 


ania Res Inst). Jpn. J. Appl. Phys.; 17: No. 9, 1625-1631(Sep 
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A 3-m seclegnipaee monochromator was calibrated ab- 
ine in the wavelength region from 40 to 1100 A by means of 
tokamak discharges. The monochromator was equipped with a plati- 
num-coated ruled grating blazed at 146 A and a windowless Cu-BE 

hotomultiplier. Line-pairs used in the atomic-branching-ratio cali- 
Gallen were impurity lines emitted from oxygen and carbon ions, in 
various ionized states, in JFT-2 and DIVA hydrogen discharges. 
The effect due to self-absorption was negligibly small for the impuri- 
ty resonance lines, because the densities of the impurity ions were 
very low. Errors in the calibration experiment were estimated to be 
typically within several tens of percent and were largely ascribable 
to the lack of accuracy in the values of transition probabilities. 14 
refs. 


35306 Electrostatic ion confinement in a magnetic mirror field. 
Nishida, Y.; Kawamata, S. (Utsunomiya Univ. (Japan). Faculty of 
Engineering); Ishii, K. J. Phys. Soc. Jpn.; 43: No. 
1977). 


4, 1364-1370(Oct 


The electrostatic ion stoppering in a magnetic mirror field is 
demonstrated experimentally in rather high plasma density 
(102° <no< =10'8cm~*). The ion loss from the mirror throat ex- 

ressed by a loss factor delta, is reduced to about one quarter of the 
initial value. It is discussed as a confinement mechanism of ions that 
particles are reflected back adiabatically by the electrostatic field at 
the mirror throats of the magnetic field. 


35307 Equilibrium of a plasma column in an octopole tokamak 
without conducting shell. Sakurai, K.; Nakamura, K.; Okuda, T. 
(Nagoya Univ. (Japan). Faculty of Engineering); Tanaka, Y. Denki 
Gakkai a A; 97: No. 10, 497-504(Oct 1977). (In Japanese). 

r reports on an octupole tokamak which maintains 
the plasma aoe eee umn equilibrium by adjusting the vertical magnetic 
field. The cross section of the equilibrium plasma is shaped to 
rectangular or D-shape by the octupole field. In this work, the 
measurements of the position of plasma column and the circumferen- 
tial poloidal field were performed. The behaviour of plasma column 
and the cross section of the column were investigated. The experi- 
mental system is a tokamak which consists of a stainless steel vacuum 
chamber with axially symmetric coils and toroidal field coils. The 
measurement of the position of plasma column was made by a 
magnetic probe which measures the poloidal field made by plasma 
current. The effects of current distribution and the shape of plasma 
cross section were numerically estimated. The measured poloidal 
field for the plasma column maintained in the octupole field shows 
good agreement with the numerical estimation, and the shape of 
plasma cross section is considered to be D-shape. When the initial 
plasma column displaces upwards from the meridian plane, the locus 
can be explained by the nature of the octupole field. When the initial 
plasma column is on the meridian plane, the plasma column does not 
make the vertical displacement though it displaces horizontally, and 
the column is stable. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 35473 


35308 (COO—4020-7) Method of measuring directed electron 
velocities in flowing plasma using the incoherent regions of laser 

Jacoby, B.A.; York, T.M. (Pennsylvania State Univ., 
University Park (USA)). Feb 1979. Contract EY-76-S-02-4020. 17p. 
Dep. NTIS, PC A02/MF AO1. 

With the presumption that a shifted Maxwellian velocity 
distribution adequately describes the electrons in a flowing plasma, 
the details of a method to measure their directed velocity are 
described. The system consists of a ruby laser source and two 
detectors set 180° from each other and both set at 90° with respect to 
the incident laser beam. The lowest velocity that can be determined 
by this method depends on the electron thermal velocity. The 
application of this diagnostic to the measurement of flow velocities 
in pe being lost from the ends of theta-pinch devices is de- 
scribed. 


35309 .(GJAERI-M—7397) Spectroscopic and bolometric measure- 
ments of radiation loss in DIVA. Shiho, M.; Odajima, K.; ; Sugie, T 
Maeda, H.; Kasai, S. (Japan Atomic Energy Research Inst., Tokyo). 
Nov 1977. 29p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Radiation loss due to low- and high-z impurities in DIVA 
(JFT-2a) was measured by means of a calibrated 3m grazing inci- 
dence vacuum monochromater and a calibrated pyroelectric detec- 
tor. The following results were obtained: 1) Radiation loss power 
due to low-z impurities becomes insignificant by using clean surfaces 
for the vacuum wall. 2) Radiation loss power due to pseudo contin- 
uum from high-z impurities has influence on the energy balance of 
the confined plasma. 3) The divertor reduces the radiation loss by a 
factor of about 3. 


35310 Rapid spatially scanning ir heterodyne interferometer. 
Kristal, R. (University of California, Los Alamos Scientific Labora- 
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ry, Los Alamos, New Mexico 87545). Appl. Opt.; 18: No. 5, 615- 
ex Mar 1979). 

An interferometer has been developed which provides repet- 
itive spatial profiles of phase objects in the ir using a detector 
channel. By combining Bragg cell heterodyne interferometry with a 
high speed (0.5 million rpm) turbine driven rotating mirror scanner, 
the system scans a 5-cm field with a 2-mm resolution in 200 nsec. 
Operating in a double pass mode at 3.4 um, the phase accuracy is 
better than 0.1 fringe. The concept is applicable over a wide range in 
wavelength, scan RP Hi and resolution. 


35311 Doppl dening measurements of x-ray lines for deter- 

mination of the ion unenee in tokamak Bitter, M.; von 

Goeler, S.; Horton, R.; Goldman, M.; Hill, K.W.; Sauthoff, N. R.; 

Stodiek, W. (Plasma Physics Laboratory, Princeton "University, Prin- 

ceton, New Jersey 08540). Phys. Rev. Lett.; 42: No. 5, 304-307(29 Jan 
). 





1979 


Ion-temperature results are deduced from Doppler-broaden- 
ing measurements of the Ka (ls- 2p) resonance line emitted from 
heliumlike iron impurity ions in the hot central core of PLT (Prince- 
ton Large Torus) tokamak discharges. The measurements were 
performed using a high-resolution Bragg-crystal spectrometer with a 
multiwire proportional counter. 


35312 Potential of self-terminating-transition lasers 
in plasma diagnostics by light scattering. Pyatnitskii, L.N.; Vokhmin, 
P.A.; Klimovskii, I.I.; Margolin, L.Y. (Institute of High Tempera- 
tures, Academy of Sciences of the USSR, Moscow). Sov. J. Quant. 
Electron. (Engl. Transl.); 8: No. 10, 1284-1285(Oct 1978). 

An experimental investigation demonstrated potentialities and 
advantages of the use of self-terminating-transition lasers in plasma 
diagnostics by light scattering. 


35313 Determination of the electron ee of a laser 
plasma from continuous recombination radiation of multiply charged 
fet, Medvedev, R.N.; Solov’ev, N.A. Sov. J. Quant. Electron. (Engl. 
Transl); 8: No. 10, 1285- 1287(Oct 1978). 

A description is given of a high-luminosity x-ray yore 
with vertical focusing. This instrument was used to record 
continuous recombination spectrum of the hydrogen-like Mg XII 
ion. The main advantage of the system employed was a 
of a high luminosity and a wide viewing angle. The continuous 
spectrum of a laser plasma was used to determine its electron 
temperature. When the power density of the laser flux reaching a flat 
magnesium target was q~ 5 x 10'*W/cm?%, the temperature of the 
laser plasma was found to be 330 +- 60 eV. 


35314 Electron current at the interface between a aes ionized 
plasma and an electrode in a transverse magnetic field. Baksht, F.G. 
(A. F. Ioffe Physicotechnical Institute, Academ “of of Sciences of the 
USSR, Leningrad). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 9, 
1014-1019(Sep 1978). 

The interface between a weakly ionized plasma and an elec- 
trode in a magnetic field is studied theoretically. The magnetic field 
is parallel to the electrode surface. The electric field is assumed to be 
concentrated in a narrow Langmuir sheath, whose dimensions are 
small in comparison with the mean free path and the electron 
gyroradius. The electron current at the interface between a homoge- 
neous plasma and an emitting electrode is calculated. The random 
current from the plasma to an absorbing electrode is derived. The 
distribution of the electron density as the electrons diffuse toward an 
absorbing electrode in a transverse magnetic field is discussed. The 
electron current from a =e to a Langmuir probe which is 
parallel to the magnetic field is determined when the transverse 
dimensions of the probe are small compared with the mean free path 
and the gyroradius. 


35315 Effect of a magnetic field on the characteristics of a 
floating rf plasma probe. Bulanin, V.V.; Ushakov, S.N. (M. I. Kalinin 
Leningrad Polytechnical Institute). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 9, 1027-1030(Sep 1978). 

The effect of a magnetic field on the operation of a probe to 
which an alternating voltage is applied is studied ex tally and 
theoretically. The experimental results and the rca cctcemaed on 
the basis of a model yield conditions under which the electron 
temperature of the plasma can be determined from the shift of the 
potential of the floating probe. It is possible to use frequency 
dependence of the powell shift to estimate the electron transverse 
diffusion coefficient. 


35316 Semi-automatic system for the analysis of 
measurements in a steady state plasma. Mossack, P.R.; R 

M.G. (Manchester Univ. hak of Science and Technology (UK) J. 
Phys., E (London); 11: No. 7, 653-656(Jul 1978). 

A system suitable for the measurement of electron tempera- 
tures in the range 0.1-10eV and densities of the order of 10% mis 
described which consists of a computer-controlled data acquisition 
system with off-line data analysis. For the latter stage an algorithm 
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based on curve-fitting techniques has been developed to extract the 
required information in the presence of significant departures from 
the expected hyperbolic tangent form for the probe characteristic, 
which includes in particular the non-zero slope and curvature of the 
‘saturation’ parts of the curve which occur when the probe size is 
comparable to the Debye length. The system has been tested by 
comparing the results with temperatures obtained by other methods, 
and has used in a survey of the temperature and density 
distributions in the UMIST quadrupole. 


35317 Reliability of local determinations of plasma emission in- 
tensity. Pikalov, V.V.; Preobrazhenskii, N.G.; Gippius, E.F.; Koles- 
nikov, V.N. (P. N. Lebedev Physics Institute, Academy of Sciences 
of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 
518-520(Jul 1978). 

The solutions of the Abel equation derived by a statistical 
regularization method and by a tab method are compared. The 
first method leads to more reliable results, is more convenient for 
error analysis, and does not require a smoothing procedure. 


35318 Ion probe current at intermediate pressures and size of the 
plasma region perturbed by a probe. Sysun, V.I. (O. V. Kuusinen 
Petrozavodsk State University). Sov. J. Plasma Phys. (Engl. Transl); 
4: No. 4, 520-524(Jul 1978). 

Approximate analytic equations are derived for the ion cur- 
rent drawn by a probe and for the size of the plasma region 
—— by the probe. Numerical calculations are also carried out. 
onization in the perturbed region is taken into account, and the 
ion—atom collision frequency is assumed constant. The pressure is 
varied over a broad range. Calculations are carried out for both 
steady and decaying plasmas. The effect of a high degree of ioniza- 
tion on probe measurements is studied. 


Fine diagnostic of laser-created plasmas by induced Comp- 

ttering. Montes, C.; Peyraud, J. (Nice Univ., 06 (France). Lab. 

de Physique de la Matiere Condensee). J. Plasma Phys.; 19: No. , 349- 
353(Jun 1978). 

Laser-created plasmas are characterized by high photon occu- 
pation numbers. Analysis of the induced Compton scattering of an 
auxiliary laser beam, tunable in frequency and incident angle, is used 
as a fine diagnostic mechanism for measuring the subcritical plasma 
distribution function. 


35320 Spectroscopic observation of a theta-pinch plasma. Mat- 
suda, N. (Ehime Univ., Matsuyama (Japan). Faculty of Engi —- 
Ehime Daigaku Kiyo, Dai-3-Bu, Kogaku; 9: No. 1, 39-53(Feb 1978). 
(In Japanese). 

The confinement and heating of plasmas by a magnetic field 
derived from a couple of coils (9 cm in total length) have been 
studied. The maximum strength of magnetic field with a frequency 
of 4.4 kHz is 4.99 kilo-Gauss. The initial pressure of discharge tube 
(6.5 cm in ID) is 50 -- 100 wHg of helium. Time resolved spectra 
recorded by photomultiplier techniques are as follows. Ionized 
helium light peaks in the later stages of the discharge, when the 
neutral helium line falls to low intensity. Electron temperatures of 
the order of 29 eV are determined from the relative intensities of 
corresponding singlet and triplet lines in the neutral helium spectra. 
The increased electron temperature can be observed with the helium 
of lower pressure. 


35321 Temporal and spatial evolution of energetic ion production 
in the Texas Turbulent Torus. Nakagawa, Y.; Medley, S.S. (Texas 
wry Austin (USA)). J. Phys. Soc. Jpn.; 43: No. 4, 1385-1392(Oct 


Ion heating by the strong current in the Texas Turbulent 
Torus has been investigated with the charge exchange fast neutral 
measurement with respect to correlation with a current penetration 
into the plasma column. At relatively low density (n asymptotically 
equals 2 x 10’? cm~*), the number of heated ions increases as the 
current penetrates into the central region of plasma column until the 
current peak (t asymptotically equals a Ion energy distribu- 
tion function is Bi-Maxwellian and bulk ions are heated up to 
temperature in excess of 300 eV at about 200 nsec from the start of 
heating current. Temperature of the high energy tail, of which 
population is several % of total ions, increases to a maximum 
temperature of 3.5 keV at 0.8 psec. At high density (n asymptotically 
equals 7 x 10’? cm™~*), temporal evolution of radial distribution of 
heated ions shows that energetic ion production is restricted within 
the skin current region during 1.5 psec. 


PLASMA KINETICS - GENERAL 
REFER ALSO TO CITATION(S) 35451 


35322 Plasma behavior near the neutral line between parallel 

currents. Zukakishvili, G.G.; Kvartskhava, I.F.; Zukakishvili, L.M. 

ysicotechnical Institute, Sukhumi). Sov. J. Plasma Phys. (Engl. 
ransl.); 4: No. 4, 405-410(Jul 1978). 
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Experiments on the plasma behavior in planar Z pinches are 
described. The initial of the discharge leads to the formation of 


two current threads which are separated by a neutral line of the 
magnetic field. The threads move toward each other. As a result of 
the motion of the original threads, new regions of elevated particle 


density (secondary threads) appear in the intermediate plasma, and 
the return current flows through them. The electric field is calculat- 
ed near two parallel moving currents. When the conductors are 
moving in opposite directions, an induced electric field appears 
between them; this electric field is anti lel to the currents in the 
conductors. The total electric field in the neutral region of a system 
of linear parallel currents can be higher than the applied electric 
field in the moving conductors, and, if the particle density is low, a 
stream of fast, accelerated charged particles can appear in this 
region. 


35323 Transport of a high-current electron beam along plasma- 
filled channels. Baranchikov, E.I.; Gordeev, A.V.; Korolev, V.D.; 
Rudakov, L.I.; Smirnov, V.P. (I. V. Kurchatov Institute of Atomic 
Bnexgy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 434- 
440(Jul 1978). 

The propagation of a high-current beam of relativistic elec- 
trons along plasma-filled channels has been studied experimentally 
and theoretically. If the beam is injected into a plasma-filled channel 
in a vacuum chamber, the beam electrons can be kept in the channel 
even if there is a transverse external magnetic field. A beam which 
leaves a channel produces electric and magnetic fields. The electric 
field cannot hold electrons in a channel without a magnetic field, 
since there is always a certain leakage current, whose extreme value 
is set by the space charge of the electrons which have passed. The 
magnetic field produced by the beam itself can = the electrons in 
the channel if it is stronger than the external field. Theoretical 
analysis of the confinement, carried out for simple models in Section 
2 of this paper, shows that there are two beam-confinement regimes: 
1) one in which the beam as a whole oscillates near the channel 
boundary; 2) one in which an electron sheath forms near the channel 
surface. The theoretical results agree qualitatively with the experi- 
ments, which are described in Section 4. These experiments are 
carried out on an MS accelerator with a beam current of 24—30 kA, 
an electron energy of 270—350 keV, and a pulse length (FWHM) of 
40 nsec. The current-propagation efficiency and the efficiency of 
energy transport are found as functions of the external field and the 
pressure in the drift chamber. The position of the beam in the 
channel is studied. It is found that there are two propagation 
regimes. The propagation efficiency is studied as a function of the 
channel diameter . It is shown that the beam can be transported 
along thin wires in a transverse magnetic field. 


35324 Enhanced line radiation from active molecular plasmas due 
to electron collision induced instability. Wilhelmsson, H. (Chalmers 
Tekniska Hoegskola, Goeteborg (Sweden). Institutionen foer Elek- 
tromagnetisk Faeltteori). Phys. Scr.; 17: No. 6, 575-576(Jun 1978). 

The present study considers the possibility of obtaining an 
enhancement of stimulated molecular line radiation as a result of an 
electron collision induced instability. The growth-rate of the nega- 
tive energy transverse wave which propagates in the dissipative 
active molecular plasma medium is calculated. An attempt is made to 
interpret the observed long-term growth of interstellar OH radiation 
as such a collision induced instability. A possible role played by the 
same instability mechanism, e.g. in gas-dynamic or plasmadynamic 
lasers is also suggested. 


35325 Ambipolar electric fields and turbulence studies in the 
Wisconsin Levitated Toroidal Octupole. Armentrout, C.J. Madison, 
WI; Univ. of Wisconsin (1977). 384p. University Microfilms Order 
No. 77-25,807. 

Thesis (Ph. D.). 

Detailed studies of hot ion plasmas (T: > T/sub e/) in the 
poloidal field octupole show that the ambipolar electric field which 
is perpendicular to the flux surfaces is well explained by the ob- 
served properties of the microturbulence structures in the plasma. 
The radial electric fields decay at the rate which is the sum of the 
decay rates of the ion temperature and the inverse density scale 
length. The potential in the plasma is related to the density by the 
ambipolar relationship with the diffusion and mobility coefficients 
treated as unrelated phenomenological parameters. This relationshi 
between the electric field, the ion temperature, and the density is 
seen to hold for a variety of operating conditions. The turbulence 
structure has been measured by correlation techniques which are 
carefully described. The observations suggest a model in which the 
cell-like structures are composed from the electron distribution. 
Electron diffusion results from the vortex motion of an electron in 
the cell field until the cell decorrelates. 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 35109, 35358 





JUNE 30, 1979 


35326 arma La a Observations of arcing in the ISX 
tokamak. Mioduszewski, P.; Clausing, R.E.; Heatherly, L. (Oak 
Ridge National Lab., TN (USA)). 1979, Contract W-7405-ENG-26. 
Tp. . NTIS, PC A02/MF AOI. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Arcing has been proposed as a major source of metal impuri- 
ties in tokamak plasmas. Arc tracks have been observed in the ISX 
tokamak on the limiter, the inner-wall surface, and on the samples 
from the surface analysis station. Linear as well as fern-like arc 
tracks have been observed. From optical and SEM analysis of the 
tracks, it was estimated that about 10° to 10'7 atoms were released 
per arc. To study the influence of arcing on the tokamak discharge, 
an experiment was set up to measure electrical and optical signals of 
arcing in situ. In well controlled tokamak discharges, arcing was 
observed only during the initial breakdown of the plasma and during 
the quenching phase at the end of the discharge. In disrupted 
discharges, each plasma disruption was accompanied by arcing. The 
pulse-length of one single unipolar arc was measured to be about 50 
ps and the current amplitude was typically about 20 A. 


35327 (PPPL—1530) Observations of several disruptions in PLT 
using soft and ultra-soft x-ray radiation. Eames, D.R.; von Goeler, S.; 
Sauthoff, N.R.; Stodiek, W. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Mar 1979. Contract EY-76-C-02-3073. 55p. Dep. 
NTIS, PC A04/MF AO1. 

The evolution of ultra-soft x-ray radiation (USX, hv ~ > 100 
eV) is compared to that of the soft x-ray radiation (SX, hv ~ > 
1000 eV) during several disruptions in PLT. Spatial resolution is 
obtained in both cases by arrays of silicon surface barrier detectors 
viewing along different chords. During some disruptions the USX 
behaves quite differently from the SX, and a classification is made 
based on the USX behavior. Different interpretations of the data are 
discussed, along with the possibility that these measurements may 
distinguish between the roles of temperature and impurity density 
changes during disruptions. 


(SAND—78-6021) Turbulence generated by the plasma- 
electric current interaction in the focus experiment. Bernard, A.; 
Garconnet, J.P.; Jolas, A.; Le Breton, J.P.; de Mascureau, J. (CEA 
Centre d'Etudes de Limeil, 94 - Villeneuve-Saint-Georges (France)). 
Oct 1978. Translation of French report. (CONF-780811—36(Trans)). 
18p. Dep. NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

The microscopic instabilities arising from the intense 
plasma—electric current interaction in the Focus experiments were 
studied by means of the scattering of laser light. It is shown that the 
suprathermal fluctuations of density make their appearance with 
preferential directions of propagation. After a resistive phase the 
current is carried in the form of intense beams of particles (electrons 
and ions). A study of the x-ray emission spectrum generated in two 
units of the Mather type, with energies of 27 kJ and 340 kJ, leads to 
a characterization of the electron beams. In the same way, the 
properties of the dueteron beams are derived from the neutron 
emission that they generate in the two machines. Finally, an experi- 
ment with a geometry of the Filippov type is operated and the 
results obtained are compared with those of the Mather geometry. 


35329 Transport of plasma streams in a curvilinear plasma-optics 
system. Aksenov, I.I.; Belous, V.A.; Padalka, V.G.; Khoroshikh, 
V.M. (Physicotechnical Institute, Academy of Sciences of the Ukrai- 
nian SSR, Khar’kov). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 
425-428(Jul 1978). 

The possibility of transporting plasma streams in a curvilinear 
plasma-optics system is studied. The plasma transport efficiency is 
studied as a function of the magnetic and electric fields in the system. 
An energy analysis of the ions is carried out. The radial profile of the 
ion current density at the exit from the system is studied. The plasma 
transport efficiency in the system is etax 50%, so this transport 
method is highly efficient. 


35330 Experiments on controlling the plasma density in the TO-1 
tokamak. Artemenkov, L.I.; Grodzinskii, E.V.; Ivanov, N.V.; Ka- 
kurin, A.M.; Svishchev, V.S. (I. V. Kurchatov Institute of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 457- 
460(Jul 1978). 

Experiments on neutral-gas injection into the chamber of the 
TO-1 tokamak are described. The gas inlet valve is controlled by a 
predetermined program or automatically as a function of the time 
evolution of the MHD activity of the discharge. The density can be 
adjusted over a broad range by adjusting the gas injection. The rate 
of increase of the relative MHD activity is studied as a function of 
the discharge characteristics. Certain plasma properties are measured 
during the injection. With automatic control of the inlet valve the 
= density can be increased substantially and held at the new 
evel throughout most of the discharge pulse in the tokamak. 
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35331 Stopping power of plasma in a beam-plasma system. ef 
K.; Mori, I. (T okustama Univ. (Japan). Faculty of Engineering). J. 
Phys. Soc. Jpn.; 43: No. 3, 1048-1053(Sep 1977). 

The stopping power of plasma for beam electrons was meas- 
ured by using two different ways. One way was based on the 
variation of energy spectrum of beam electrons due to the interac- 
tion with the plasma and the other was based on the decrease of 
beam current reaching the collector due to the interaction with the 
plasma. The value obtained is explained by using quasi-linear equa- 
tions with frequency spectrum of waves observed experimentally. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 34639 


35332 (JAERI-M—7432) Radiative cooling in the outer edge of a 
tokamak plasma by low-Z impurities. Nagami, M. (Japan Atomic 
Energy Research Inst., Tokyo). Dec 1977. 16p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

Radiative cooling capabilities of partially stripped low-Z im- 
purities (carbon, oxygen and neon) in a tokamak plasma have been 
studied. In DIVA-sized tokamak, with the most probable diffusion 
model (neoclassical ee ee by anomalous diffusion) of 
recycling impurities, the ial density distributions of individual 
ionization states are calculated and the loss power due to line 
radiation is evaluated. In the outer edge region of the discharge, the 
impurities recycling from and to the wall deviate from the local 
coronal equilibrium and the radiation power is greater by a factor of 
about 20 than estimated from the coronal equilibrium state. Width of 
this intensive cooling layer is determined by the ionization energy of 
Li-liked state, so that neon gives the largest layer in the outer edge 
of the discharge with the highest radiation intensity. 


35333 (JINR—9-11370) Non-linear theory of electron beam and 
plasma interaction. Ivanov, S.T.; Reshetnikova, K.A.; Filippova, 
N.A. (Joint Inst. for Nuclear Research, Dubna (USSR). of 
New Acceleration Methods). 1978. 15p. (In Russian). Dep. Ss 
(US Sales Only), PC A02/MF A0O1. 

A non-linear stationary solution for relativistic beam and 
homogeneous unbaunded plasma interaction is considered in hydro- 
dynamics approach. The beam and the plasma are magnetized. That 
allows one to consider the motion to be one - dimensional. Non- 
linearity is connected with the wave effect on the electron beam 
motion. Plasma electron motion is thought to be linear. Non-linear 
wave equation has been obtained. The equation is of a finer charac- 
ter, than the known one. It’s first integral has been found. This 
permits to determine the wave amplitude value excited by the — 
in the plasma and, hence, the electromagnetic field ener, spe My hsna 
current and the beam energy function. The utilization o' 
method of the solution has allowed to enlarge the range of the the 
theory application on the occasion of relativistic beam motion in the 
coordinate system moving with the phase wave velocity. It hasn't 
been considered earlier. 


35334 (LAPS—14B) Velocity Fourier transform solution of a 
model collision operator. Catto, P.J. (Science Applications, Inc., 
Boulder, CO (USA). Lab. for Applied Plasma Studies). Feb 1979. 
Contract EY-76-C-03-1018. 11p. (SAI—023-79-566-LJ). Dep. NTIS, 
PC A02/MF AO1. 

A model collision operator similar to the one first introduced 
by Chandrasekar is employed to obtain a kinetic equation for waves 
in a magnetized plasma that can be solved via a velocity Fourier 
transform technique. 


35335 (UWFDM—294) rom — of central cell plasma in a 
tandem mirror. Lao, L.L.; R.W. (Wisconsin Univ., 
(USA). Dept. of Nuclear hhapthonttin ). Mar 1979. Contract EY-76S- 
02-2272. 37p. Dep. NTIS, PC A03/MF A0O1. 

A fluid model to describe plasma cnfined in the central cell of 
a tandem mirror machine is developed. The model properly includes 
axial losses, radial losses and the interaction of electrons with all 
ionic species either in the central cell or in the plugs. The density 
and ion energy of the plug plasma are self-consistently calculated 
using either fixed or calculated spatial profiles. Iffustrative calcula- 
tions are performed for a specific confinement experiment, the 
Wisconsin tandem mirror device, PHAEDRUS, by using classical 
radial transport coefficients. The results show that the radial profile 
of various central-cell plasma parameters can be controlled by 
tailoring the plug plasma density profile. If the radial transport 
coefficients are eight to ten times the classical values, the losses will 
be mainly in the radial direction. For PHAEDRUS, the results are 
not sensitive to the boundary conditions used at the plasma edge. 


35336 (VTT-ENT-Pub—15) One-dimensional plasma simulation 
studies. Friberg, A.; Virtamo, J. (Valtion Teknillinen Tutkimuskes- 
poe (Finland)). 1976. 20p. Dep. NTIS (US Sales Only), PC 
A AOl. 
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Some basic plasma phenomena are studied by a one-dimen- 
sional electrostatic simulation code. A brief description of the code 
and its application to a test problem is given. The experiments 
carried out include Landau damping of an excited wave, icle 
retardation by smoothed field and beam-plasma instability. In each 
case, the set-up of the experiment is described and the results are 
compared with theoretical predictions. In the theoretical discussions, 
the oscillatory behaviour found in the Landau damping experiment 
is explained, an explicit formula for the particle retardation rate is 
derived and a rudimentary picture of the beam-plasma instability in 
terms of quasilinear theory is given. 


35337 Rigid-drift magnetohydrodynamic equilibria for cylindrical 
screw pinches. Turner, L. (Los Alamos Scientific Laboratory, Uni- 
versity of California, Los Alamos, New Mexico 87545). Phys. Fluids; 
22: No. 4, 727-730(Apr 1979). 

The equations of magnetohydrodynamic equilibrium are 
solved using the rigid-drift assumption for a screw pinch with an 
arbitrarily pitched current. Instead of the customary isothermal 
assumption, the pressure is assumed to be proportional to the square 
of the number density (which implies a temperature that is propor- 
tional to the number density). Analytical formulae are presented for 
the profiles of the equilibrium magnetic field components, B/sub 
theta/(r) and B/sub z/(r), and for the equilibrium pressure profile, p 
(r). The relative shapes of these profiles (which can exhibit hollow 
pressure and/or reversed B/sub z/ behavior) are determined by 
specification of only two parameters: the value of the local plasma 
beta at r=0 and a quantity related to the pitch of the current. A set 
of profiles that resemble those experimentally observed in reversed- 
field pinches is presented. 


35338 Two-dimensional transport of tokamak plasmas. Hirsh- 
man, S.P.; Jardin, S.C. (Plasma Physics Laboratory, Princeton Uni- 
versity, Princeton, New Jersey 08540). Phys. Fluide: 22: No. 4, 731- 
742(Apr 1979). 

A reduced set of two-fluid transport equations is obtained 
from the conservation equations describing the time evolution of the 
differential particle number, entropy, and magnetic fluxes in an 
axisymmetric toroidal plasma with nested magnetic surfaces. Ex- 
— in the small ratio of perpendicular to parallel mobilities and 

conductivities yields as solubility constraints one-dimension- 
al equations for the surface-averaged thermodynamic variables and 
magnetic fluxes. Since Ohm’s law E +u x B =R’, where R’ 
accounts for any nonideal effects, only determines the particle flow 
relative to the a ne | magnetic surfaces, it is necessary to solve a 
single two-dimensional generalized differential equation, (partial/ 
partialt) delpsi. (delp - J x B) =0, to find the absolute velocity of a 
magnetic surface enclosing a fixed toroidal flux. This equation is 
linear but nonstandard in that it involves flux surface averages of the 
unknown velocity. Specification of R’ and the cross-field ion and 
electron heat fluxes provides a closed system of equations. A time- 
dependent coordinate transformation is used to describe the diffusion 
of plasma quantities through magnetic surfaces of changing shape. 


35339 Kinetic theory of the ponderomotive effects in a plasma. 
ast V.B. (Plasma Fusion Center, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 42: 
No. 8, 497-500(19 Feb 1979). 

Large-amplitude, spatially modulated, coherent,igh-frequency 
waves produce a change in the plasma equilibrium. The nonresonant 
wave-particle interaction is investigated and the local, time-inde- 
pendent Vlasov distribution function is found for the one-dimension- 
al case to all orders in the electric field amplitude. For a critical 
value of the electric field amplitude at a fixed temperature, the 
distribution function exhibits “double hump” but the Penrose crite- 
rion shows that it is stable. 


35340 Dynamics of classical one-component plasmas. Mitra, 
S.K.; Sjoedin, S. (Chalmers Tekniska Hoegskola, Goetebor, 
(Sweden). Institutionen foer Teoretisk Fysik). J. Phys., C (London); 
11: No. 13, 2655-2667(14 Jul 1978). 

Based on a recently developed theory for classical liquids, 
results are presented of calculations of the d ical structure eter 
S(qw) and the velocity auto-correlation function for a classical one- 
component plasma. The calculations show a strong coupling be- 
tween self- and collective motions and change in the behaviour of 
the plasma dispersion relation with increasing density, in agreement 
with computer simulations. 


35341 Effet of anomalous conductivity on the dynamics of the 
plasma focus. Vikhrev, V.V.; Korzhavin, V.M. (I. V. Kurchatov 
Institute of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 4, 411-417(Jul 1978). 

The formation and decay of the plasma focus have been 
simulated numerically using a one-dimensional MHD model incorpo- 
rating anomalous plasma resistance. Numerical simulation of the final 
stage of the plasma focus shows that there is some decrease in the 
number of particles in the cross section of the plasma column due to 
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the plasma outflow along the axis of the system, and at a certain time 
the directed electron velocity exceeds the thresholds for excitation 
of several high-frequency instabilities. As a result of these instabil- 
ities, the plasma resistance becomes anomalously high, causing rapid 
diffusion of the magnetic field into the plasma and turbulent plasma 
heating. Radial confinement of the plasma by the magnetic field is 
destroyed, and the compression of the plasma column gives way to a 
rapid expansion. Although the plasma temperature increases at the 
time of the expansion, the sharp decrease in the density ends the 
neutron emission from the plasma focus. 


35342 Relaxation of a fast ion beam in a tokamak plasma. 
Bardakov, V.M. (Institute of Geomagnetism, the Ionosphere, and 
Radio-Wave Propagation, Siberian Branch, Academy of Sciences of 
the USSR, Irkutsk). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 
443-448(Jul 1978). 

The quasilinear relaxation of a fast ion beam due to unstable 
Alfven waves is analyzed in connection with the problem of a two- 
component tokamak. Quasilinear relaxation is incorporated in a 
calculation of the thermonuclear efficiency (Q) of a two-compo- 
nent—tokamak fusion reactor. If the quasilinear relaxation is as- 
sumed to occur instantaneously, the thermonuclear Q is lower than 
the classical value, calculated for purely Coulomb relaxation of the 
beam, by an average factor of five. Magnetic shear causes a nearly 
instantaneous quasilinear relaxation by stable Alfven noise in the 
absence of shear) to convert into a slow diffusive spreading of the 
beam distribution function. This spreading comes to a halt in a time 
comparable to the characteristic Coulomb time. The local value of Q 
falls off significantly in this case only near the center of the plasma 
column, where the shear is small. Q averaged over the column, on 
the other hand, decreases by only a few percent from the classical 
value if the beam density does not have a maximum at the center of 
the plasma column. 


35343 Calculation of the phi factor for a two-component toka- 
mak. Bardakov, V.M.; Pistunovich, V.I. (I. V. Kurchatov Institute 
of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: 
No. 4, 460-462(Jul 1978). 

The problem of calculating the quality factor of a two- 
component tokamak is discussed for various approaches to the 
question of determining the distribution of the beam of fast deuter- 
ons. Numerical calculations show that the time evolution of the 
properties of the background plasma, the beam distribution function, 
and the quality factor can be determined by solving a quasilinear 
— or the beam distribution function which ignores collisions 

tween beam particles, but incorporates the effect of the beam on 
the background plasma. 


35344 Heat transport near the wall of a tokamak reactor. Petrov, 
V.G.; Tokar, M.Z. (Institute of High Temperatures, Academy of 
Sciences of the USSR). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 
462-463(Jul 1978). 

The region near the wall in which the plasma interacts with 
neutral atoms is studied. The kinetic equation with charge exchange 
and ionization is solved for the neutrals. The plasma is described 
hydrod ically because the gyroradii are small. The calculated 
results are the distributions of the plasma and neutral gas properties 
near the wall. 


35345 Ionization in a dense hydrogen plasma: analytic solution of 
the master equation. Yau, A.W.; Pritchard, H.O. (York Univ., Toron- 
to, Ontario (Canada). Centre for Research in Experimental Space 
Science). Proc. R. Soc. (London), Ser. A; 362: No. 1708, 113-127(30 
Jun 1978). 

The master equation is solved analytically for the ionization 
in a dense hydrogen plasma involving single-quantum transitions. 
The derived expression for the observed ionization rate coefficient is 
valid for all temperatures at which the ionization time constant is 
long compared with the internal relaxation time constants. At high 
temperature, the observed ionization rate coefficient is determined 
by excitation and ionization from the ground level. At low tempera- 
ture, a bottleneck occurs above the first excited state, and the 
expression reduces to a form foreseen by Bates as the counterpart to 
the net-work-like expression for recombination. The implications 
with regard to the temperature dependence of the rate coefficient 
are discussed. 


35346 Evolution and enhanced relaxation of a homogeneous iso- 
tropic two-dimensional plasma in a uniform magnetic field. Haggerty, 
Ns exas Univ., Austin (USA)). J. Plasma Phys.; 19: 411-436(Jun 

An enhancement of evolution rates in two-dimensional 
plasma models by a large factor containing the square root of the 
—— parameter is known to occur. It is shown here to persist 
even when all collective effects are removed from weak-coupling 
calculations, under a simplified boundary condition preserving the 
isotropy of the system. Long-range vorticity is shown to develop. A 
careful treatment of time integrals allows irreversibility to be dis- 
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cussed with fewer ambiguities than usual with respect to limit 
ordering. Applications to three-dimensional laboratory plasmas are 
tentatively suggested. Future computer simulations should determine 
the usefulness of the comparatively simple relationships found 
among moments of the pair correlation. The new effects are shown 
to be qualitatively similar to some found in other approaches to 
plasma interactions in uniform magnetic fields. 


35347 Collisional contributions to the nonlinear current density 
of a turbulent plasma. Jancel, R. (Paris-7 Univ., 75 (France)); Stenflo, 
L. (Umeaa Univ. (Sweden). Fysiska Institutionen). Phys. Scr.; 17: No. 
5, 533-534(May 1978). 

The collisional contributions to the second order nonlinear 
current density are calculated for a magnetized turbulent plasma in 
the ‘weak collisional regime’. 


35348 Athene 1: a one-dimensional equilibrium-diffusion code. 
Christiansen, J.P.; Roberts, K.V.; Long, J.W. (UKAEA Fusion 
Assoc, Culham Lab, Abingdon, Oxon, Engl). Comput. Phys. 
Commusn.; 14: No. 5-6, 423-445(1978). 

The purpose of ATHENE 1 is to calculate the evolution of a 
high-Sbeta$ toroidal CTR plasma in the cylindrical approximation, 
taking into account diffusion and other entropy-generating processes 
in a plasma which evolves through a sequence of 
magnetohydrodynamic pressure equilibria. The ATHENE 1 model 
is intended mainly for calculations of plasma-pinch configurations. 
The structure of ATHENE 1 is based on the OLYMPUS system and 
is designed to be highly modular, the intention being, so far as 
possible to build complete programs out of prefabricated and pretest- 
ed components. 4 refs. 


35349 Quantum - statistical equation of state. Kalitkin, N.N.; 
Kuz’mina, L.V. (AN SSSR, Moscow. Inst. Prikladnoj Matematiki). 
Fiz. Plazmy; 2: No. 5, 858-868(Sep 1976). (In Russian). 

An atom model is considered which allows uniform descrip- 
tion of the equation of an equilibrium plasma state in the range of 
densities from gas to superhigh ones and in the temperature range 
from 1-5 eV to a ten of keV. Quantum and exchange corrections to 
the Thomas-Fermi thermodynamic functions at non zero tempera- 
tures have been calculated. The calculated values have been com- 
pared with experimental data and with calculations performed by 
more accurate models. The differences result from the fact that a 
quantum approach does not allow for shell effects. The evaluation of 
these differences makes it possible to indicate the limits of applicabil- 
ity of the Thomas-Fermi model with quantum and exchange correc- 
tions. It turns out that if at zero temperature the model may be 
applied only for high compressions, at the temperature more than 1 
eV it well describes the behaviour of plasma in a very wide range of 
densities and agrees satisfactorily with experiment even for non-ideal 
plasma. 


PLASMA PRODUCTION 


35350 (NRL-MR—3872) Perspective on self-generated magnetic 
fields. Stamper, J.A. (Naval Research Lab., Washington, DC 
(USA)). 27 Oct 1978. Contract ES-77-A-01-6021. 42p. Dep. NTIS, 
PC A03/MF AOl1. 

Self-generated magnetic fields in the megagauss range have 
recently been re-confirmed by Faraday rotation diagnostics of laser- 
plasma coupling. These fields, through their inhibition on thermal 
transport, could have an important effect in pellet design. There has 
been impressive progress over the last decade, both experimentally 
and theoretically, toward understanding the physics of the magnetic 
fields. The newer results can be seen in the historical perspective of 
the many past contributions described in the published literature. 
Direct experimental studies have utilized both physical probes (coils) 
and Faraday rotation of a polarized, probing laser beam. (Experi- 
mental x-ray studies have also provided indirect evidence for the 
fields by requiring thermal transport inhibition in a self-consistent 2- 
D numerical modelling of the laser-plasma interactions.) The rich 
variety of theoretical studies includes magnetic field effects in ordi- 
nary and magnetic resonant absorption. A 3-channel diagnostic 
system, utilizing Faraday rotation of a Raman-shifted beam, has 
allowed a study of the magnetic field dependence on several experi- 
mental conditions, particularly timing and the presense of a pre- 
formed plasma. 


35351 (NRL-MR—3948) Ablative acceleration of laser-irradiat- 
ed thin foil targets. Decoste, R.; Bodner, S.E.; Ripin, B.H.; McLean, 
E.A.; Obenschain, S.P.; Armstrong, C.M. (Naval Research Lab., 
Washington, DC (USA)). 9 Mar 1979. Contract ES-77-A-01-6021. 
12p. Dep. NTIS, PC A02/MF AO1. 

Ablative acceleration of thin foil targets at low laser irradi- 
ance (10'* to 10'* W/cm?) are studied experimentally and theoreti- 
cally. Ablative acceleration of oils up to ~ 10’ cm/sec with good 
hydrodynamic efficiency (20%) have been achieved. These and 
other results are in good agreement with a simple rocket model. 
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35352 Structure and observable characteristics of laser — 
ablation. Matzen, M.K.; Morse, R.L. (Sandia Laboratories, Albu- 
= New Mexico 87185). Phys. Fluids; 22: No. 4, 654-658(Apr 

Numerical hydrodynamic-heat flow simulations of spherical 
ablation have been done with sufficient spatial resolution to show the 
details of the ablation front structure. These simulations show a 
continuous qualitative change in the velocity spectrum of expanding 
ions with increasing laser pulse length, ranging from approximately 
isothermal behavior from short pulse to ablative behavior from 
longer pulses. The ablative behavior is characterized by an energetic 
peak in the ion spectrum, a characteristic of ablation that is experi- 
mentally observable. The longer pulse cases are found to be in good 
agreement with the stationary flow model of ablation. 


35353 Compression measurements of neon-seeded glass microbal- 
loons irradiated by CO,-laser light. La pny to K.B.; vanHusteyn, D.B.; 

McCall, G.H.; Lee, P.; Griem, H.R. (Los Alam 0s Scientific Labora- 
tory, University of California, Los Alamos, New Mexico 87545). 
Phys. Rev. Lett.; 42: No. 4, 232-235(22 Jan 1979). 

Compression of DT-neon-seeded, glass microballoons has 
been observed in COs-laser experiments at Los Alamos Scientific 
Laboratory. DT densities of the order of 20% of liquid density have 
been attained. Detailed comparisons of the neon densities determined 
from the measured neon source size and from the fit of observed 
spectra by Stark-broadening calculations have been made. The excel- 
lent agreement obtained with these methods indicates that the ex- 
trapolation of the microfield effects used in Stark-broadening calcu- 
lations to high densities is reasonable. 


35354 Time-resolved high-energy x-ray spectra of laser-irradiated 

. Lee, P.H.; Rosen, M.D. (Lawrence Livermore Laboratory, 
University of California, Livermore, California 94550). Phys. Rev. 
Lett.; 42: No. 4, 236-239(22 Jan 1979). 

Temporally resolved x-ray spectra in the range of 1-20 keV 
have been obtained from laser-irradiated high-Z disk targets. We 
obtain the first time-resolved direct observation of the suprathermal 
x-ray tail resulting from hot-electron generation due to collective 
processes. The measurements indicated that the suprathermal tem- 
perature @/sub H/ has a temporal behavior which essentially follows 
the laser pulse of intensity I, implying a relation @/sub H/ ~ I/sup 
n/,n > or = 1, an unexpected result. 


35355 Double-diffusion hot-electron transport in self-consistent E 
and B fields. Mason, R.J. (Laser Division, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 42: 
No. 4, 239°; 243(22 Jan 1979), 

A two-component, flux-limited diffusion model is introduced 
for the self-consistent transport of hot electrons in laser-produced 
plasmas. Megagauss fields from the deln/sub h/ x deln/sub c/ source 
are predicted for IA? > or =~ 3 x 10°*Wym?/cm? For low-Z target 
materials a prompt back-side B field is a signature for hot electrons 
reaching the back of thin foils. 


35356 Parameters of a plasma formed by the action of microse- 
cond laser pulses on an aluminum target in vacuum. Bergel’son, V.1.; 
Nemchinov, I.V. (O. Yu. Shmidt Institute of Terrestrial Physics, 
Academy of Sciences of the USSR, Moscow). Sov. J. Quant. Elec- 
tron. (Engl Transl.); 8: No. 10, 1198-1202(Oct 1978). 

The results are given of a numerical solution of the one- 
dimensional (plane) time-dependent radiative—gasdynamic problem 
of the action of laser radiation of wave lengths in the range 0.1—1 p 
on an aluminum target in a vacuum. It is shown that the emission of 
thermal radiation originating in the ablation plasma lowers its tem- 
perature substantially. A considerable fraction of the incident laser 
energy (up to 30—40 %) is emitted into vacuum from a plasma jet in 
a spectrum which extends into the UV and vacuum UV regions. 


35357 Subsonic radiation waves propagating from a target toward 
the source of CO, laser radiation. Kozik, E.A.; Loseva, T.V.; Nem- 
chinov, I.V.; Novikova, V.V. (O. Yu. Shmidt Institute of Terrestrial 
Physics, Academy of Sciences of the USSR, Moscow). Sov. J. 
Quant. Electron. (Engl. Transl.); 8: No. 10, 1206-1211(Oct 1978). 

A theoretical investigation is made of the propagation of a 
planar plasma front from a target toward the source of CO: laser 
radiation. The characteristics of subsonic radiation waves are deter- 
mined for various power densities of the incident radiation and 
various initial densities of air. It is shown that a plasma layer emits 
strongly in the visible and ultraviolet parts of the spectrum. The 
situations obtained in the case of interaction of a target with neody- 
mium and CO; laser radiations are compared. 


35358 Dynamic stabilization of toroidal discharges in weak longi- 
tudinal magnetic fields. Roife, I.M.; Vasilevskii, M.A.; Seredenko, 
E.V. (D. V. Efremov Scientific-Research Institute of go yy 
cal Apparatus, Leningrad). Sov. J. Plasma Phys. (Engl. Transl.); 4 
No. 4, P169-472(dul 1978). 
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Experiments on the production of a stable plasma column 
with q < 1 in the TT-3 and Toloskop devices are reported. The 
experiments were “ep out tu create a stable, hot (highly conduct- 
ing) plasma capable of producing stable magnetic-column conditions 
in fusion devices of the Zeta and Al'fa type. The stability was 
studied by a dememipdublinntion method with a high-frequency 
modulation of the approximately steady discharge current. It is 
concluded that the observed suppression of the MHD instability 
with m=1 is due to the combined effects of the induced currents in 
the conducting wall and the radial magnetosonic plasma waves 
which are excited. With a “clean” vacuum chamber, it is possible in 
~ oo to achieve stable operation for discharges in fusion like Zeta 
an fa. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 35301, 35341, 35358 


35359 (LA—7661-MS) Wall resistivity effects in a toroidal 
pinch, feedback stabilization. Informal report. Miller, G. (Los Alamos 
Scientific Lab., NM (USA)). ys 1979. Contract W-7405-ENG-36. 
17p. Dep. NTIS, PC A02/MF A' 

The instability of a scovidal pinch with resistive walls is 
calculated. Feedback stabilization is considered. 


35360 (LAPS—13B) ae: ey equations for collision- 
less drift waves in tokamaks. Ca P.J.; Tsang, K.T. [a 
Applications, Inc., Boulder, CO (USA). Lab. for A — 
Studies; Oak Ridge National Lab., TN (USA)). Feb 1979. ae 
EY-16-C-03- "1018" 37p. (SAI—023-79-565-LJ). Dep. NTIS, PC A03/ 
AOl 

Recently collisionless drift waves in shearrd magnetic fields 
were shown to be stable. In this paper the validity of the analytic 
model employed in one of these investigations is examined in detail. 


35361 cg eget Stabilization of tearing modes to sup- 

press major disruptions in tokamaks. Holmes, J.A.; Carreras, B.; 
Hicks, H.R.; Lynch, S.J.; Waddell, B.V. (Oak Ridge ’ National Lab., 
T™N (USA)). Feb 1979. Contract W-7405-ENG-26. 42p. Dep. NTIS, 
PC A03/MF AOl1. 

It is shown, for q-profiles which lead to a disruption, that - 
control of the amplitude of the 2/1 tearing mode avoids the disru; 
tion. Q-profiles measured in T-4 and PLT before a major disruption 
were studied. Two methods of controlling the 2/1 mode amplitude 
have been considered: (1) Feedback stabilization with the feedback 
signal locked in phase with the 2/1 mode. (2) Heating 7 
outside the 4 = 2 surface. In both cases it is only necessary to 
decrease the 2/1 mode amplitude to he ge the disruption. It is not 
always necessary to stabilize the unstable modes fully. 


35362 ae Stability of high beta tokamaks to balloon- 
ing modes. Strauss, H.R.; Park, W.; Monticello, D.A.; White, R.B.; 
Jardin, S.C.; Chance, M.S.; Todd, A.MM.:; Glasser, AH. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Apr 1979. Contract EY-76- 
betes A. Dep. NTIS, PC A02/MF AO1. 

modes are found to possess a second stable regime 
for high b beta. 1 ie range of unstable beta values depends on the 
details of the equilibrium, and in particular, on shear, which can be 
strongly stabilizing. 


35363 (UCID—18060) Minimum current requirements 
for MFTF—revised by recent (r/sub p//a/sub i/) scaling in 2XIIB. 
Osher, J.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 14 Feb 1979. Contract W-7405-ENG-48. 18p. Dep. 
NTIS, PC A02/MF AO1. 

The minimum warm ion density necessary to effectively 
stablize the DCLC instability in MFTF ——— a significant 
P a eee. Thus a review of the theoretical a 
‘or M stabilization is presented here including the recentl 
revised (a/sub i//r/sub p/) scaling determined from tests with 
2XIIB. For the assumptions given the total streaming current re- 
quirements range from 1500 to 2800 A, for T/sub e/ predicted from 
.66 to 1 keV and E/sub i/ ~ 50 keV. 


35364 (UCRL—80633) New results in high beta MHD theory. 
Part III. MHD equilibrium and stability of minimum -B mirror traps. 
Hall, L.S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1978. Contract W-7405-ENG-48. 5p. (CONF-780811— 
35). Dep. NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

Applicable expressions are given for the energy variation. 
The relation to magnetic mirror traps is discussed. (MOW) 


35365 Magnetic gradient effects on the universal drift instability. 
Winske, D.; Gary, S.P. (Los Alamos Scientific Laboratory Universi- 
ty of California, Los Alamos, New Mexico 87545). Phys. Fluids; 22: 
No. 4, 665-668(Apr 1979). 
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The linear Vlasov theory of the universal instability driven by 

a density gradient in a unidirectional magnetic field is considered in 

the slab model with the local approximation. The electrostatic 

roximation is used, but the full resonant effects of a magnetic 

id gradient drift are included for the ions. Both electron and ion 

delB effects reduce the growth rate, but the latter is more important. 

It is shown that the nonresonant ion delB approximation fails at 

relatively low 8 and that the conventional resonant ion approxima- 
tion becomes invalid as 8 increases. 


35366 Localized trapped electron drift instability. Mahajan, 
S.M.; Ross, D.W. (The University of Texas at Austin, Austin, Texas 


78712). Phys. Fluids; 22: No. 4, 669-671(Apr 1979). 

The full electron dynamics in the collisionless drift wave 
radial equation is used to discover a class of drift modes which are 
locali by electron temperature gradients and are unaffected by 
the ion acoustic term. In the presence of a driving term, such as 
. by trapped particles, these modes become strongly unsta- 


ppm bony Cony pd weal yy eae gy te 
|p pdt ohn oy ong Basu, B.; Ndi one ’ 
chusetts Institute of Technology, Cambridge, M usetts 2139). 
Phys. Fluids; 22: No. 4, 672-680(Apr 1979). 

Resistive m=1 modes associated with minidisruptions of cur- 
rent carrying plasmas are shown to be strongly influenced simulta- 
neously by the effects of finite ion gyroradius, finite drift wave 
frequency, and ion-ion collisions in the plasma regimes of interest. 
The modes acquire finite frequency of oscillation and, for low £, the 
reduction in their growth rates is due mainly to the drift wave 
frequency, the effect of ion-ion collisions being slight (less than 10% 
effect); but, even for low £8, ion-ion collisions significantly alter the 
radial structure of the modes. As a result, the reconnecting mode, 
which tends to lose its radial localization above a threshold tempera- 
ture, remains well-localized when ion-ion collisions are included. 


35368 Beam-driven instabilities in a field-reversed ion layer. 
Gerver, M.J.; Sudan, R.N. (Laboratory of Plasma Studies, Cornell 
University, Ithaca, New York 14853). Phys. Fluids; 22: No. 4, 686- 
7OO(Apr 1979). 

An infinitely oy Genes field-reversing ion layer immersed in 
a much denser, cooler ‘ound plasma is examined for instabil- 
ities driven by the velocity Sitterence between the layer ions and the 
background plasma, taking into account the radial mode structure, as 
well as Landau p ther by the background plasma. The only 
instability is the low frequency (wvery-much-less-than0/sub i/) 
magnetosonic mode; the worst mode has growth rate y~w~v/sub 
A//a, and k/sub over-barover-bar/~k/sub perpendicular/~a™', 
where a is the width of the layer. This mode might be stabilized by 
electron Landau pe ony bend transit-time magnetic damping, when 
the temperature of yer ions is comparable to their energy. 


—, , — and kink motion of long astron layers. Love- 
lace, R.V. (Department of Applied Physics, Cornell University, 
Ithaca, New York 14853). Phys. Fluids; 22: No. 4, 708-717(Apr 1975), 
A study is made of the stability of the low-frequency preces- 
sion and kink modes of a long astron particle layer embedded in a 
dense low-temperature plasma. The precessional motion corresponds 
to a toroidal mode number n= 1 and the kink motion to n> or = 2. 
Two t of precession of nonrelativistic ion layers are analy zed in 
detail. For frequencies such that a?{*very-much- ieeedexuvert- 
cal-barwvertical-bar* very-much-less-thanf’, there is a precession 
mode with the real part of the frequency w/sub r/a-(eta/sub e//2) 
0. Here, 0 is the average circulation frequency for the layer ions; 
aequivalent v/sub A//v-bar/sub theta/very-much-less-than 1 with 
v/sub A/ the plasma Alfven wave speed, and v-bar/sub theta/ the 
average azimuthal velocity of the layer ions; and eta/sub e/ is the 
effective external magnetic field index. This mode shows the well 
known —“— energy type of instability due to dissipation for eta/ 
sub e/< 0, which corresponds to a mirror field. For frequencies 
vertical-barwvertical-bar* very-much-less-thana?(1, there is a 
magnetohydrodynamic precession mode with a rong aod @= +- 
(eta/sub e//zeta)/sup 1/2/aM, where zeta is the loading factor, 
which is a measure of the layer strength. This mode has a 
A gence gee type of instability for eta/sub e/< 0. For the 
ink modes, a n and sufficient condition for stability is 
= * be eta/sub s/< 3, where eta/sub s/ is the self-magnetic 
eld index. 


35370 General quasi-linear theory of parametric instabilities. 
Sperling, J.L. (General Atomic Company, San Diego, California 
138). Phys. Fluids; 22: No. 4, 764-769(Apr 1979). 

The general form of the quasi-linear equation is derived for 
plasmas in which there is a finite amplitude pump wave. Electrostat- 
ic turbulence is considered and the pump wave is treated in the 
dipole approximation. Appropriate number, momentum, and energy 
moment constraints are shown to be computable from the diffusion 
equation. The derivation of an H theorem indicates that the quasi- 
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linear diffusion of parametric instabilities always tends to an accessi- 
ble asymptotic steady state. 


35371 Observations of the nonlinear phase of a noncircular cross 
section toroidal kink instability. Allen, A.W.; Goldenbaum, G.C. 
(Department of Physics and Astronomy, University of Maryland, 
College Park, Maryland 20742). Phys. Fluids; 22: No. 4, 795-796(Apr 
1979). 

A low pressure region is observed to pro = from the 
boundary to the interior in the nonlinear phase of a toroidal kink 
instability. 


35372 Observation and interpretation of magnetic-field-line re- 
connection and tearing in a theta pinch. Irby, J.H.; Drake, J.F.; 
Griem, H.R. (Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742). Phys. Rev. Lett.; 42: No. 
4, 228-231(22 Jan 1979). 

Measurements and calculations are presented of reconnection 
and tearing of magnetic fields in a theta pinch operated with initial 
bias and driving fi fi elds in opposite directions. Open magnetic field 
lines reconnect and form magnetic islands on time scales of the order 
of an Alfven transit time across the plasma sheath. Implications of 
these results for plasma confinement are disc ; 


35373 Stabilizing influence of plasma flow on dissipative tearing 
instability. Bulanov, S.V.; Syrovatskii, S.1.; Sakai, J. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 28: No. 4, 177-179(20 Aug 1978). 

Tearing instability of a current sheath (CS) is considered in 
the MHD approximation with account taken of the spreading of the 
plasma over the sheath. Such a flow can lead to a change in the 
instability threshold, thereby exerting a strong stabilizing influence. 


35374 Ballooning modes in three-dimensional MHD equilibria 
with shear. Correa-Restrepo, D. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)). Z. Naturforsch., a; 33: No. 7, 
789-791(Jul 1978). 

Stability with respect to ballooning modes in arbitrary, three- 
dimensional, ideal MHD equilibria with shear is studied. The desta- 
bilizing perturbations considered here have finite gradients along the 
field and are localized around a closed magnetic field line, the 
localization being weaker on the surface than transversally to it. This 
kind of localization allows the probiem of stability to be reduced to 
the solution of a one-dimensional eigenvalue problem. 


35375 MHD stability for a class of tokamak equilibria with fixed 
boundaries. Kerner, W. (Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.)). Z. Naturforsch., a; 33: No. 7, 792- 
798(Jul 1978). 

The stability behavior with respect to internal modes is dis- 
cussed for a class of tokamak equilibria with non-circular cross- 
sections and essentially flat current profiles. The stability analysis is 
done by computer both symbolically and numerically with the help 
of a normal mode code, which extremizes the Lagrangian of the 
system. It is found that the stability limit agrees well with that of the 
Mercier criterion. There are stable high-beta equilibria in this model. 


35376 Higher-order nonlinearities in the theory of parametric 
decay instabilities. Stenflo, L. (Umeaa Univ. (Sweden). Plasmafysiska 
Institutionen). Phys. Scr.; 18: No. 1, 5-6(Jul 1978). 

The mode coupling coefficents for a magnetized turbulent 
plasma have been calculated within the electrostatic approximation. 


35377 Stability of plasmas held by radiation pressure. Tasso, H 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)); Mulser, P. (Max-Planck-Gesellschaft zur Foerderung der 
Wissenschaften e.V., Garching (Germany, F.R.). Projektgruppe fuer 
Laserforschung). Z. Naturforsch., a; 33: No. 7, 855-856(Jul 1978). 

An extension of a simplified model of Brillouin scattering 
instability to arbitrarily inhomogeneous media is presented. It is 
shown that light pressure, if treated self-consistently, always drives 
the plasma unstable. 


35378 Tearing of a current sheet and reconnection of magnetic 
lines of force. Bulanov, S.V.; Sasorov, P.V. (P. N. Lebedev Physics 
Institute, Academy of Sciences of the USSR, Moscow; Institute of 
Applied Geophysics, Main Administration of the 
Hydrometeorological Service). Sov. J. Plasma Phys. (Engl. Transl.); 
4: No. 4, 418-424(Jul 1978). 

The evolution of finite-amplitude perturbations in a neutral 
current sheet which describe the nonlinear stage of the tearing-mode 
instability is studied. Solutions derived in the hydrodynamic approxi- 
mation describe tearing or the self-intersection of trajectories in a 
thin current sheet in a collisionless plasma. During the tearing, the 
plasma density vanishes simultaneously over a finite region. The 
motion of a decaying current sheet due to the tension associated with 
the self-consistent magnetic field is studied; the appearance of 
screening currents in the external plasma is taken into account. 
Regions of magnetic-flux reconnection propagate along the sheet at 
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a velocity higher than the Alfven velocity. A numerical simulation 
of the decay of the sheet is carried out by the macroparticle method. 


35379 Instability of a relativistic py ey beam of elec- 
trons with curved orbits propagating in a plasma. Krasovitskii, 
Razdorskii, V.G. (Rostov-on-Don State University). Sov. J. Plasma 
Phys. (Engl. Transl.); 4: No. 4, 441-442(Jul 1978). 

The excitation of collective plasma waves by a relativistic 
electron beam propagating in the absence of a field is consid- 
ered. A dispersion relation is derived which into — the 
curved trajectories of the beam electrons. The appearance of curva- 
ture is shown to be msg ease} to the presence of a “negative” 
temperature in the beam— plasma system. 


35380 Stability of the internal kink mode in a high-8 tokamak. 
Krymskii, A.M.; Mikhailovskii, A.B. (I. V. Kurchatov Institute -4 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Thonel 
No. 4, 498-502(Jul 1978). 

The stability of the internal kink mode in a tokamak with a 
high-8 plasma is analyzed. It is shown in the small-shear geal 
tion that as the plasma pressure is raised, there is a stabilizing effect 
analogous to that predicted previously for small-scale flute perturba- 
tions. 


35381 Internal kink mode in a tokamak. Zakharov, L.E. 
Kurchatov Institute of Atomic Energy, Moscow). Sov. J. 
Phys. (Engl. Transl.); 4: No. 4, 503-507(Jul 1978). 

The stability of the internal m=1 mode in a tokamak is 
analyzed in the approximation of ideal 
general condition is derived which explains all 
affect the stability. The results found -&. Bussac et al. [Phys. nee 
Lett. 35, 1633 (1975)] are confirmed. The stability is analyzed for 
model current distributions. 


35382 Parametric excitation of electrostatic 
waves in a homogeneous cold plasma. i, G.Z. (Abasturman 
Astrophysical Observatory, Academy of Sciences of the Trae 
SSR). Sov. J. Plasma Phys. (Engl. Transl); 4: No. 4, 511-514Qul 
1978). 

The parametric instability of electrostatic waves in a homoge- 
neous cold plasma, in which the electrons can acquire relativistic 
velocities in the field of the pump wave, is analyzed. An equation is 
derived which describes the parametric wave excitation without 
restriction on the amplitude of the external field. The condition for 
the applicability of the parametric equations neglecting relativistic 
effects is found. The growth rate of the waves excited as a result of 
the relativistic change in the electron mass is found as a function of 
the wave vector. 


35383 Three-component non-symmetric counter-streaming insta- 
bilities: oblique propagation case. Cuperman, S.; Gomberoff, L.; 
Roth, I. (Tel Aviv Univ. (Israel). Dept. of Physics). J. Plasma Phys.: 
19: 449-459(Jun 1978). 

The effects of the background plasma as well as of the non- 
resonant plasma-cyclotron and cyclotron-cyclotron interactions on 
the oblique unstable electrostatic waves by resonant 
plasma-cyclotron (P-C) and cyclotron-cyclotron (C-C) Lemadan 
in magnetized non-symmetric two-stream plus background 
—_ are theoretically investigated. Two main effects are report- 

ed: (a) preferential increase or decrease of the maximum growth 
rates of certain m-modes for appropriate plasma parameters and (b) 
an additional contribution to the uency shift } end the integer 
multiple values of half the cyclotron frequency. 
expressions for the maximum growth rates and penne shifts of 
both plasma-cyclotron and cyclotron-cyclotron unstable interactions 
are presented and discussed. The theoretical results obtained in this 
paper are supported by recent experimental results on = 
counter-streaming instabilities in the presence of significant back 
ground plasma concentrations in which dominant electric field emis- 
sion at 3wsub(e)/2 have been observed to occur. 


35384 Theory of instability excited by 
waves, Fejer, J.A.; Cragin, B.L.; Showen, R.L. 9% 
fuer Aeronomie, colada! -Lindau (Germany, 
Phys.; 19: 355-362(Jun 1978). 

The threshold of a parametric instability in which 
quency of the excited Langmuir waves is exactly the arithmetic 
mean of two pump frequencies, is calculated. The kinetic equation is 
used to describe the ion dynamics. The threshold is infinitely hi 
when the difference between the two pump frequencies is ly 
double the frequency of ion-acoustic waves if pump waves of equal 
intensity are assumed. For very large values of pron hn “4 
threshold reaches its lowest values when the difference 
slightly more or slightly less than twice the resonant frequency ot 
the ion-acoustic waves. 


35385 Ion cyclotron harmonic 


instabilities driven by an ion beam 
of perpendicular energy. Yatsuzuka, M.; Imai, K.; Isono, M. (Himeji 
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Inst. of Tech., Hyogo Gapan)). Himeji Kogyo Daigaku Kenkyu 
Hokoku; No. 30, 47-52(Dec 1977). 

Electrostatic instabilities near the ion cyclotron harmonic 
frequency are investigated numerically for an ion beam-plasma 
8 with a linearized Vlasov equation. Numerical analysis shows 

ion cyclotron harmonic instabilities propagating to the magnetic 
field are derived by a perpendicular beam energy. Onset occurs at 
the lowest beam energy for approximately pace g densities of beam 
and target plasma. Branches of w-k su dicular) diagram 
undulate around each cyclotron harmonic. The undulating depth 
increases with an increasing beam and plasma densities, so that at 
large values of beam or plasma densities the loops above and below 
harmonics will eventually interact to give rise to an instability. The 
<= rate of instabilities enhances with an increasing beam density. 
ilities of lower-order harmonics are destabilized at small values 
of the plasma density, while higher-order modes become unstable at 
large values of the plasma density. 


35386 Electron cyclotron harmonic waves excited in a helical 
electron beam-plasma system. Sugaya, R.; oH M.; Nomoto, H. 
(Ehime Univ., Matsuyama (Japan). Faculty o' Science). J. Phys. Soc. 
Jpn.; 43: No. 4, 1378-1384(Oct 1977). 

The instabilities of electron cyclotron harmonic waves due to 
the anisotropy of the electron velocity distribution produced by the 
injection of the electron beam perpendicular to the magnetic field. A 
strong spontaneous emission growing up 60 dB above background 
noise appears near the electron cyclotron harmonics. This instability 
cannot be launched or sychronized by external modulation. The 
amplitude is usually not steady in time, but switches off and on in 
time intervals of 10 -- 100 psec. It grows exponentially in time 
initially, saturates and disap . This instability can be explained by 
dispersion relations of electron cyclotron harmonic waves propagat- 
ing perpendicular to the magnetic field in a plasma with a mixture of 
ring and Maxwellian electron distributions. The measured growth 
rate is smaller by 2 to 5 times than the theoretical ones. 


35387 Modulational instability of elliptically polarized transverse 
electromagnetic wave in a cold plasma, Das, K.P.; Sihi, Ss. - 
ment of Mathematics, University of Kalyani, Kalyani, Nadia, West 
Bengal — Czech. J. Phys.; 27: No. 12 1368-1377(1977). 
odulational instability of an elliptically larized transverse 
wave int a cold plasma is investigated using Whi ‘s method of the 
averaged Lagrangian including relativistic corrections. Instability 
condition and the amplitude dependent frequency shift are derived. 


35388 Nonlinear helical MHD instability. Zueva, N.M.; 
Solov’ev, L.S. Magnetohydrodynamics (USSR) (Engl. Transl.); 13: 
No. 3, 262-276(1977). 

A helical instability is one of the most yo ae ee MHD 
instabilities in toroidal plasma configurations with helical magnetic 
force lines. For a numerical calculation of the problem of the 
development of a helical instability the authors employ the model of 
a plasma cylinder with identical ends surrounded by an ideally 
conducting container. To study the development in time of the 
instability, a system of MHD equations for an ideal gas is used. The 
“helical” MHD instability considered in the present paper is stabi- 
lized in toroidal configuration upon satisfaction of 1 the Mercier 
criterion, which is a generalization of the Suydam criterion. Obvi- 
ously, the existence of additional destabilizing factors is not ruled out 
since neither criterion is sufficient stability conditions. The nonlinear 
Go described here for the development of an MHD instability i - 

ded configurations is fairly general in nature and appears in 
manner in a number of hydrodynamic problems. 29 refs. 


Instability of a thin layer of a magnetic fluid with two free 
Bashtovoi, V.G. Magnetohydrodynamics (USSR) (Engl. 
Transl.); 13: No. 3, 277-281(1977). 

The problem of the stability of a fixed plane layer of a 
magnetic fluid with a finite thickness and two free surfaces that is 
located in a homogeneous transverse magnetic field is considered in 
the linear approximation. A dispersion equation for waves propagat- 
ing along its surfaces is obtained, and an analysis of the equation for 
the case of a thin layer is used to find the conditions for its instability 
= a function of the physical characteristics of the bounding media. 5 

s. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 35173, 35300, 35334, 35387 


35390 (JAERI-M—7431) ey rg oscillations at high den- 
sity in JFT-2, Maeno, M.; Katagiri, M.; Suzuki, N.; Fujisawa, N. 
(Japan Atomic P= Research Inst., Tokyo). Dec 1977. 20p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A03/MF AO1. 
Low-frequency oscillations in a plasma were measured with 
magnetic probes and Si surface-barrier detectors, and behaviour of 
the high density plasmas was studied. The plasma current profile in 
the phase of decreasing density after the interruption of gas input is 
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more peaked than during gas input. The introduction of hydrogen 
during a discharge results in a reduction of the impurities flux. The 
increase of density by fast gas input is limited with a negative 
voltage spike. Immediately before a negative voltage spike, oscilla- 
tions of m= 1,2 grow, leading to the spike. 


35391 (JEN—403) Spherical thermal waves in laser plasmas. 
Sanmartin, J.R.; Montanes, J.L. (Junta de Energia Nuclear, Madrid 
(Spain). 1978. 9p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The thermal wave produced in a uniform plasma, when a 
pulse of energy is absorbed in a spherical surface in such a way that 
convection be negligible, is analyzed by using an integral method; 
the results are shown to be accurate. 


35392 (N—78-26927) Fluctuation spectra in the NASA Lewis 
bumpy-torus plasma. Singh, C.M.; Krawczonek, W.M.; Roth, J.R.; 
Hong, J.Y.; Powers, E.J. (National Aeronautics and Space Adminis- 
tration, Cleveland, OH (USA). Lewis Research Center). Jun 1978. 
31p. NTIS PC A03/MF AO1. 
The electrostatic potential fluctuation spectrum in the NASA 
Lewis bumpy-torus plasma was studied with capacitive probes in the 
- pressure (high impedance) mode and in the high pressure (low 
ice) mode. Under different operating conditions, the plasma 
exhibited electrostatic potential fluctuations (1) at a set of discrete 
uencies, (2) at a continuum of frequencies, and (3) as incoherent 
-frequency turbulence. The frequencies and azimuthal wave 
numbers were determined from digitally implemented autopower 
and cross-power spectra. The azimuthal dispersion characteristics of 
the unstable waves were examined by varying the electrode voltage, 
the polarity of the voltage, and the neutral background density at a 
constant magnetic field strength. 


35393 Universal formula for quasi-static density perturbation by 
a magnetoplasma wave. Kaufman, A.N.; Cary, J.R.; Pereira, N.R. 

ent of Physics and Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Phys. Fluids; 22: 
No. 4, 790-791(Apr 1979). 

The general expression for the ponderomotive Hamiltonian is 
used to obtain the quasi-static quasi-neutral density change caused by 
the ponderomotive force of a cold magnetoplasma wave of arbitrary 
frequency and polarization: 5n (x) =-[vertical-barE(x) vertical-bar?- 
vertical-barB(x) vertical-bar?] /4a (T/sub e/+T/sub i/). 


35394 (UCRL-Trans—11458) Anomalous skin effect in a plasma 
confined by electric and fields. Zaznoba, V.A.; Lisichenko, 
S.B.; Stepanov, K.N. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekh- 
nicheskij Inst.). Feb 1979. Translation of KhFTI—78-12, pp 1-14, 
1978. 20p. Dep. NTIS, PC A02/MF AO1. 

A study was made of the penetration of an electromagnetic 
field into a plasma confined by electric and magnetic fields in the 
presence of a transition layer having a thickness of the order of the 
electron Larmor radius, in which electric currents that confine the 
plasma flow and the plasma density and electric and magnetic fields 
vary. An integrodifferential equation that defines the behavior in the 
plasma of the electric field of an electromagnetic wave incident on 
the plasma is obtained. 


35395 Self—magnetic-field generation in a plasma. Obenschain, 
S.P.; Luhmann, N.C. Jr. (University of California, Los Angeles, 
California 90024). Phys. Rev. Lett.; 42: No. 5, 311-314(29 Jan 1979). 

Experimental results are presented on the growth, diffusion, 
and saturation of magnetic fields spontaneously generated by the 
interaction of intense microwave radiation with an inhomogeneous 
plasma. Finite-bandwidth pumps permitted the investigation of the 
—— responsible for magnetic field generation and their con- 
trol. 


35396 "Fast" processes in a beam—plasma interaction in a gas 
discharge. Pasechnik, L.L.; Romanyuk, L.I.; Svavil’nyi, N.E. (Insti- 
tute of Nuclear Research, Academy of Sciences of the Ukrainian 
SSR, Kiev). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 8, 385- 
387(Aug 1978). 

The rf waves produced in a cw Penning discharge were 
investigated. Particular attention was paid to their effect on the 
electron energy spectra. 


35397 Stationary self-trapped laser beams in plasma. Anderson, 
D. (Chalmers Tekniska Hoegskola, Goeteborg (Sweden). Institu- 
tionen foer Elektromagnetisk Faeltteori). Phys. Scr.; 18: No. 1, 35- 
36(Jul 1978). 

The ae radius and nonlinear wave-number shift of a 
cylindrical self-trapped Gaussian laser beam propagating in a plasma 
are derived in a direct way using a variational approach. The results 
differ from those predicted by theories relying on paraxial ray 
approximations. 


35398 Harmonic generation in a moving plasma. Krupnova, 
L.V.; Silin, V.P. (P. N. Lebedev Physics Tnstitute, Academy of 
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Sciences of the USSR, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 
4: No. 4, 487-492(Jul 1978). 

A study is made of how plasma motion affects the generation 
of the harmonics (1/2) wo, (3/2) wo, and 2@o arising due to the 
resonant interaction of plasma waves with a pump wave of frequen- 
cy wo. Intense harmonic generation is observed when there is a high 
level of Langmuir turbulence in the plasma. Since the parametric 
plasma turbulence may be associated with an absolute decay instabil- 
ity, harmonic generation will presumably be hindered if the absolute 
instability which generates plasmons capable of participating in the 
resonant generation is somehow suppressed. It is shown that plasma 
motion can suppress the absolute decay instability for long-wave- 
length plasmons capable of generating harmonics through resonant 
interaction with a pump wave. The existence of a wave-number 
region in which the absolute instability is suppressed leads to aniso- 
tropy in the harmonic generation, since an angular interval appears, 
governed by the plasma velocity, in which generation is forbidden. 
For the (3/2) wo harmonic, this anisotropy can strongly affect the 
spectrum. If the plasma velocity is sufficiently high, harmonic gen- 
eration is forbidden in all directions. It is shown that the spectrum of 
the (3/2) wo harmonic can be used to determine the electron tem- 
perature, the plasma velocity in the vicinity where the density is one- 
fourth the critical value, and the velocities of the critical point and of 
the point with the density (9/4) n/sub c/. 


35399 Excitation of surface waves in a plasma by an inhomogen- 
eous beam of oscillators. Eliseev, Y.N.; Stepanov, K.N. (Khar’kov 
Physicotechnical Institute, Academy of Sciences of the Ukrainian 
SSR). Sov. J. Plasma Phys. (Engl. Transl); 4: No. 4, 493-497(Jul 
1978). 

The stability of a low-density beam of monoenergetic elec- 
trons near the surface of a semi-infinite cold plasma is analyzed. The 
plasma is in a magnetic field; the inhomogeneity of the beam and the 
effects of the finite Larmor radius of the beam electrons are taken 
into account. The boundaries of the stability region and the growth 
rates of the plasma and beam surface waves are found. The energy 
transferred to the plasma from the beam in the saturation stage of the 
waves is estimated. 


35400 Dynamics of the nonlinear absorption of intense radiation 
by a moving plasma. Andreev, N.E.; Silin, V.P. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
J. Plasma Phys. (Engl. Transl.); 4: No. 4, 508-511(Jul 1978). 

The dynamics of radiation absorption by a plasma are ana- 
lyzed when the ponderomotive force due to the electromagnetic 
pump field and the resulting plasma field determines both the defor- 
mation of the inhomogeneous plasma-density profile and the actual 
structure of the plasma perturbations. Comparatively short pump 
pulses can lead to nonlinear waves (cavitons) whose appearance is 
forbidden in the plasma. These cavitons increase the absorption of 
the pump energy. As the plasma flow velocity increases, the appear- 
ance of the cavitons is suppressed near the critical density, and the 
plasma absorption decreases. The plasma motion has little effect on 
the attainment of an approximately steady plasma distribution with a 
density discontinuity. The physical manifestations of a possible devi- 
ation of this distribution from the steady state are discussd. 


35401 Relativistic effects in the parametric excitation of low- 
frequency electrostatic waves. Machabeli, G.Z.; Tsikarishvili, E.G. 
(Abasturman Astrophysical Observatory, Academy of Sciences of 
the Georgian SSR). Sov. J. Plasma Phys. (Engl. Transl.); 4: No. 4, 
514-517(Jul 1978). 

The parametric excitation of low-frequency electrostatic 
waves in a homogeneous plasma is analyzed for the case in which 
the electrons can acquire relativistic velocities in the linearly polar- 
ized pump wave. A dispersion relation is derived for a homogeneous 
plasma. This relation is pertinent to both astrophysics and laser 
fusion. Analysis of the resulting relation shows that for power levels 
which are readily attained with modern lasers, relativistic effects can 
become governing and can lead to the excitation of new types of 
low-frequency (w=w/sub e/) waves. 


35402 Relation between phase path, group path and attenuation in 
a cold absorbing plasma. Bennett, J.A. (Monash Univ., Clayton 
(Australia)); Dyson, P.L. J. Plasma Phys.; 19: No. , 325-348(Jun 
1978). 

General expressions are derived relating the attenuation, A, to 
the group and phase refractive indices ’ and p. This is done by 
considering a perturbation about the case in which the collision 
frequency is zero. It is found that the expressions for jy’ - » and the 
imaginary part of the refractive index are closely related in form so 
that the attenuation can be related to the difference in the group and 
phase paths P’ - P. Approximations of this form have been obtained 
in the past but only for situations in which the Q.L. and Q.T. 
approximations are valid. The expressions now derived are not 
restricted in this way and numerical calculations show that the 
ranges of these Q.L. and Q.T. approximations are rather limited. 
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Numerical calculations have enabled new ya ry om with much 
greater ranges of validity to be established for these cases. 


35403 Observation of nonlinear effects in the propagation of 
m=O0 torsional hydromagnetic waves. Brennan, M.H.; 

A.D.; Jones, I.R.; Sawley, M.L. (Flinders Univ. of South Australia, 
Bedford Park. School of Physical Sciences). J. Plasma Phys.; 19: No. 
, 375-385(Jun 1978). 

A report is presented on the observation of nonlinear effects 
in the propagation of axisymmetric (m = 0) torsional hydromagnetic 
waves in a partially ionized helium afterglow plasma. In accordance 
with the predictions of a weakly nonlinear theory, ic field 

urbations oscillating at twice the frequency of the primary wave 

ave been observed. Good quantitative agreement between the 

experimental data and theoretical calculations is obtained for moder- 
ate primary wave amplitudes. 


35404 Temperature effects in non 

counter-streaming electron plasmas: theory and computer 
experiments. Cuperman, S.; Mond, M.; Roth, I.; Gomberoff, L. (Tel 
Aviv Univ. (Israel). Dept. of Physics and Astronomy). J. Plasma 
Phys.; 19: 461-473(Jun 1978). 

Temperature effects on the electrostatic instability of non- 
symmetric electron plasma systems consisting of two warm counter- 
streaming beams and of warm background particles are investigated 
linearly and nonlinearly for the case of Heaviside and moderately 
warm Maxwellian particle distribution functions. The non-symmetry 
is due to unequal temperatures, streaming velocities and particle 
densities in the beams. Other variable parameters investigated are the 
relative thermal velocities of the beams and background as well as 
the relative background particle concentration. 


35405 Wave interaction in a beam-plasma system in presence of 
dispersion and higher order non-linear effects. Lisak, M. (Chalmers 
Tekniska Hoegskola, Goeteborg (Sweden). Institutionen foer Elek- 
tromagnetisk Faeltteori). Phys. Scr.; 17: No. 6, 577-581(Jun 1978). 

The third-order perturbation theory based on the method of 
multiple scales is applied in order to describe wave interactions in a 
beam-plasma system. The formalism includes simultaneous effects of 
dispersion and nonlinearities giving rise to self and mutual interac- 
tions. Some travelling wave solutions are obtained in special cases of 
physical interest. 


35406 Note on the modulation instability of long Alfen waves 
parallel to the magnetic field. Mjolhus, E. (Tromsoe Univ. 
(Norway)). J. Plasma Phys.; 19: No. , 437-447(Jun 1978). 

An amplitude dependent criterion for modulational stability 
of long Alfven waves parallel to the magnetic field is interpreted in 
terms of a recently obtained inverse scattering solution to modi- 
fied nonlinear Schrodinger equation. It is found that the solitons 
formed are of two types. In the strongly unstable case, normal 
solitons are formed. In the transition region of weakly unstable and 
stable cases, the anomalous type, which in a limiting case becomes 
the algebraic soliton, dominates. In the strongly stable case, no 
solitons are formed. 


35407 Nonlinear behaviour of axisymmetric hydromagnetic waves 
in a partially ionized plasma. Sawley, M.L. (Flinders Univ. of South 
Australia, Bedford Park. School of Physical Sciences). J. Plasma 
Phys.; 19: 363-373(Jun 1978). 

Finite amplitude effects in the propagation of axisymmetric 
hydromagnetic waves in a cylindrical magnetized plasma are consid- 
ered. The influence of the Hall term and the presence of neutral 
atoms on the resulting second-order fields is treated. For the specific 
case of torsional wave propagation, the combined effect of these two 
factors is to produce a substantial second-order azimuthal field, in 
addition to the axial field predicted by earlier work which neglected 
these factors. In some circumstances this azimuthal field is much 
larger than the axial field. 

35408 Nonlinear interaction between longitudinal waves in a mag- 
netized plasma, Selim, A.A. (Riyad Univ. (Saudia Arabia). Dept of 
Mathematics). J. Plasma Phys.; 19: 405-410(Jun 1978). 

Quantum field theory is used to investigate the resonant 
nonlinear interaction between three longitudinal waves propagating 
at any arbitrary angle to a uniform magnetic field in a plasma. The 
coupled mode equations, coupling coefficient and a formula for the 
growth rates are derived. 


35409 Profile modifications at critical density of laser-produced 
plasmas, Shukla, P.K. (Bochum Univ. (Germany, F.R.). Inst. fuer 
Theoretische Physik); Spatschek, K.H. J. Plasma Phys.; 19: 387- 
403(Jun 1978). 

Profile modification by the ponderomotive force of the mode- 
converted Langmuir waves at critical density of a laser-irradiated 
plasma is investigated. A nonlinear Schrodinger equation governing 
the interaction of Langmuir waves with + aa plasma motion is 
obtained taking into account the plasma inhomogeneity, dissipation, 
and a driver. The initial value problem is solved by means of the 
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inverse scattering method. The soliton formation and self-consistent 
density steepening at the critical layer are investigated. 


35410 Perturbation expansion for the nonlinear Schroedinger 
equation with to the influence of nonlinear Landau damp- 
ing. Weiland, J.; Ichikawa, Y.H.; Wilhelmsson, H. (Chalmers Tek- 
niska Hoegskola, Goeteborg (Sweden). Institutionen foer Elektro- 
magnetisk Faeltteori). Phys. Scr.; 17: No. 5, 517-522(May 1978). 

The Bogoliubov-Mitropolsky perturbation method has been 
applied to the study of a perturbation on soliton solutions to the 
nonlinear Schroedinger equation. The results are compared to those 
of Karpman and Maslov using the inverse scattering method to those 
by Ott and Sudan on the KdV equation and to a recent paper by 
Pereira and Stenflo. 


ap Emergence of a self-oscillating regime (magnetic strata) in 

nonuniform plasma. Zubtsov, V.M.; Sinkevich, O.A.; 
Chuklova, V.T. Zh. Prikl. Mekh. Tekh. Fiz.; No. 3, 22-30(May 1978). 
(in Russian). 

A study is made of the ionization instability of a nonuniform 
magnetized plasma in a duct with nonconducting walls. A simple 
method was obtained in a linear approximation for computing the 
stability limits which accounts for the effect of electron thermal 
conductivity and plasma limitations. This makes it possible to identi- 
fy the wave length of disturbances with the greatest rate of growth. 
On the basis of a previously developed method, an examination is 
made of the self-oscillating regime in an argon—cesium plasma. The 
amplitude of self-oscillations (magnetic strata) is computed, and an 
identification is made of regions of soft and hard regimes of stability 
loss. The obtained results are used for explaining experiments on 
nonuniform plasmas. 12 references, 7 figures. 


35412 Nonlinear interaction involving zero energy waves. Ander- 
son, D.; Bondeson, A.; Lisak, M.; Nakach, R.; Wilhelmsson, H. 
) ny ae Tekniska Hoegskola, Goeteborg (Sweden). Institutionen 
— Faeltteori). Phys. Scr.; 17: No. 4, 411-415(Apr 
1978). 

Three-wave interactions involving one or two modes with 
non-definite sign of wave energy, treated by second order differen- 
tial equations in time, are studied. The third mode is assumed to 
suffer heavy linear damping, and is treated by means of Tang’s 
adiabatic approximation. The possibility of negative pump energy 
and positive decay mode energy is shown to lead to an explosive 
situation. Self-similar explosive solutions are derived, and it is shown 
that almost any solution asymptotically approaches, in some sense, 
these self-similar solutions. 


35413 Reactive-medium instability of the space wave of 
ion beam in a plasma. Idehara, T.; Nakajima, K.; Ishida, Y. (Fukui 
Univ. Gapan). Faculty of Engineering) Fukui Daigaku Kogakubu 
Kenkyu Hokoku; 26: No. 1, 67-71(Mar 1978). 

The mesh-excited space charge wave of ion beam is observed 
to be amplified in a plasma, as the result of the reactive-medium 
instability. The enatiies tion factor has the maximum value at the 
frequency corresponding to the synchronization condition between 
the beam wave and the lower hybrid wave mode of plasma, and 
then, an appreciable deceleration of beam is expected from the 
observation of the decrease of the phase velocity of amplifying 
wave. 


35414 ee of large amplitude fast magnetosonic waves 
through cylindrical inhomogeneous plasmas. Ogino, T.; Takeda, S. 
(Nagoya Univ. (Japan). Faculty of Engineering). J. Phys. Soc. Jpn.; 
43: No. 4, 1371-1377(Oct 1977). 

The fast magnetosonic waves in cylindrical and inhomogen- 
eous plasmas propagating towards the axis are studied by a computer 
simulation and a theoretical analysis. The velocity and amplitude of 
the wave excited by a magnetic field perturbation increase due to the 
cylindrical and nonlinear effects. The Propagation characteristics of 
the fast magnetosonic waves depend on *?/2, the ratio of amplitude 
to the square of frequency. The large amplitude soliton-like pulses 
are efficiently excited for 1<=*?<=100 by a positive half cycle 
ofa sinusoidal wave. The wave packets are produced for *? > =1 by 
a sinusoidal perturbation. 


35415 Spontaneous generation of electromagnetic waves in plas- 
mas with electron thermal flux. Okada, T. (Tokyo Univ. of Agricul- 
ture and Technology, Koganei (Japan). Faculty of Technology). J. 
Phys. Soc. Jpn.; 43: No. 3, 1042-1047(Sep 1977). 

Spontaneous generation of propagating electromagnetic fields 
due to a microinstability is investigated for plasmas which convey 
electron thermal fluxes. The following two cases are examined: 1) 
Electromagnetic fields spontaneously excited by electrons in a veloc- 
ity distribution of skewed Maxwellian type. 2) Electromagnetic 
waves generated by electrons in a velocity distribution which con- 
sists of a main part and a high energy part. In this case, the electron 
thermal flux can be very high. In both cases, induced electromagnet- 


ERA VOL. 4, NO. 12 


ic waves with relatively low frequencies propagate parallel to the 
direction of Thermal flux. 


35416 Lower hybrid waves in a coaxial double-plasma. Ya- 
magiwa, K. (Shizuoka Univ. (Japan). Dept. of Physics). J. Phys. Soc. 
Jpn.; 43: No. 3, 1034-1041(Sep 1977). 

Using a coaxial double-plasma device of a new type, we 
excited lower hybrid waves propagating almost perpendicularly to 
the magnetic field. The dispersion relation of the excited waves 
agree well with the theoretical value obtained with the warm plasma 
approximation. These waves were mainly subject to the ion Landau 
damping, and then the ion energy efficiently increased in the direc- 
tion perpendicular to the magnetic field. 


35417 To the echo ballistic theory in a semiconfined plasma. 
Zauehr, K.; Pavienko, V.N.; Zasenko, V.I. (Akademie der Wissens- 
chaften der DDR, Berlin. Zentralinstitut fuer Elektronenphysik; AN 
Ukrainskoj SSR, Kiev. Inst. Fiziki; AN Ukrainskoj SSR, Kiev. Inst. 
Teoretichesko Fiziki). Fiz. Plazmy; 2: No. 5, 815-820(Sep 1976). (In 
Russian 

Space echo in a half-bounded electron plasma with a sharp 
boundary for an arbitrary law of electron reflection from the plasma 
boundary has been studied on the basis of ballistic theory. An 
expression has been obtained for an echo electric field, from which 
in principle one may obtain an echo of any order. Second- and third- 
order echoes arising as a result of transverse wave interaction have 
been considered in detail. The amplitude of the echo signal has been 
found to be proportional to the fraction of electrons with mirror 
reflection from a plasma boundary. Measurement of the echo non- 
linear signal amplitude may serve as one of the means of studying the 
reflection of electrons from a plasma boundary. 
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35418 (CONF-780758—(Summ.)) Improving the tokamak fusion 

reactor concept: workshop summary. (Department of Energy, Wash- 

Nha DC (USA). Office of Fusion Energy). Nov 1978. 17p. Dep. 
IS, PC A02/MF AOl1. 

From OSA CH g the tokamak fusion reactor concept; Ger- 
mantown, MD, USA (13 Jul 1978). 

Attention focused on two icular problem areas: (1) main- 
tainability and complexity, and (2) pulsed vs steady-state operation. 
A general conclusion was that a variety of conceptual solutions have 
emerged in these areas and that engineering development would 
almost surely result in an acceptable and attractive commercial 
product. A number of specific Improvements were identified for 
detailed design work and/or experimentation. 


35419 (CONF-790117—1) Status and prospects of advanced fis- 
sile fuel breeders. Kostoff, R.N. (Department of Energy, Washing- 
ton, DC (USA). Office of Energy Research). 1979. 13lp. Dep. 
NTIS, PC A07/MF AO1. 

From 3. US/USSR sym 
Princeton, NJ, USA (22 Jan 1979). 

Fusion—fission hybrid systems, fast breeder systems, and 
accelerator breeder systems were compared on a common basis 
using a simple economic model. Electricity prices based on system 
capital costs only were computed, and were plotted as functions of 
five key breeder system parameters. Nominally, hybrid system elec- 
tricity costs were about twenty-five percent lower than fast breeder 
system electricity costs, and fast breeder system electricity costs 
were about forty percent lower than accelerator breeder system 
electricity costs. In addition, hybrid system electricity costs were 
very insensitive to key parameter variations on the average, fast 
breeder system electricity costs were moderately sensitive to key 
parameter variations on the average, and accelerator breeder system 
electricity costs were the most sensitive to key parameter variations 
on the average. 


35420 (COO—4003-1) Laser fusion power reactor system 
(LFPRS). Kovacik, W.P. (Westinghouse Electric Corp., Pittsburgh, 
PA (USA). Fusion Power Systems Dept.). 19 Dec 1977. Contract 
EY-76-C-02-4003. 276p. Dep. NTIS, PC A13/MF AOI. 

This report gives detailed information for each of the follow- 
ing areas: (1) reference concept description, (2) nuclear design, (3) 
structural design, (4) thermal and fluid systems design, (5) materials 
design and analysis, (6) reactor support systems and balance of plant, 
(7) instrumentation and control, (8) environment and safety, (9) 
economics assessment, and (10) development requirements. (MOW) 


35421 (COC—4601-T1) 1978 source book for fusion—fission 

hybrid systems. Executive summary. Crowley, J.H.; Pavlenco, G.F.; 

Kaminski, R.S. (United Engineers and Constructors, Inc., Philadel- 

hia, PA (USA)). Dec 1978. Contract EN-78-C-02-4601. ‘44p. Dep. 
IS, PC A03/MF A011. 

The 1978 Source Book for Fusion—Fission Hybrid Systems 

was prepared by United Engineers and Constructors Inc. for the 


jum on fusion - fission hybrids; 
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U.S. Department of Energy and the Electric Power Research Insti- 
tute. It reviews the current status of fusion—fission hybrid reactors, 
and presents the prevailing views of members of the fusion commu- 
nity on the RD and D timetable required for the development and 
commercialization of fusion—fission hybrids. The results presented 
are based on a review of related references as well as interviews with 
recognized experts in the field. Contributors from the academic and 
industrial communities are listed 
35422 (DOE/ET—0084) Long pulse tokamak operation. (De- 
ent of Energy, Washington, DC (USA). Office of Fusion 
ergy). Feb 1979. 3ip. Dep. NTIS, PC A03/MF AOl1. 

This document was prepared to provide a basis for discussion 
and evaluation of such proposals. Here we identify the physical 
processes associated with long pulse operation, decoupled as much 
as possible from technology issues, and assess the | gp: for 
answering these questions within the framework of the existing 
program. 


35423 (JAERI-M—7456) Data processing system for tokamak 
experiments. Shoji, T.; Kawakami, T.; Funahashi, A.; Shimada, M. 
(Japan Atomic Energy Research Inst., Tokyo). Jan 1978. 83p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A05/MF AO1. 

The composing methods of data processing system are stud- 
ied. A system suiting to characteristics of tokamak experiments is 
presented. Its composition and specifications are described. Errors in 
processing the measured signals in plasma experiments are estimated 
and the actual results are given. 


35424 (UCRL—50050-78-4) Magnetic fusion energy. Quarterly 
report, October—December 1978. Harrison, M.A.; McGregor, C.K.; 
(eds.). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 22 Jan 1979. Contract W-7405-ENG-48. 66p. Dep. NTIS, PC 
A04/MF A0O1. 

Separate abstracts were prepared for each of the 3 included 
sections. (MOW) 


35425 Design studies of a two-component, multiple-mirror reac- 
tor. Yang, S.T. Berkeley, CA; Univ. of California (1978). 108p. 
University Microfilms Order No. 78-04,659. 

Thesis (Ph. D.). 

A multiple mirror DT reactor with injected power supplied 
by a fast neutral D beam is considered, and the power balance 
equations for the hot and warm components are solved. For a fixed 
mirror ratio M; and fixed Q = fusion power/injected power, we 
determine the warm and hot deuterium fractions, the warm tempera- 
ture, and the injection energy so as to minimize the plasma pressure- 
reactor length product piL. The equilibrium hot ion distribution and 
the energy transfer factors are found analytically from the Fokker- 
Planck equation. For Q = 2.8 and M:; = 3.3, it is found that the 
additional hot component fusion reactions produce a 26% reduction 
in pil, to 4 x 10° bar-m. The seeding of the plasma with low Z 
impurities so as to reduce the axial power loss has also been 
considered. Using a corona equilibrium model and optimizing the 
impurity fraction, an additional 10% reduction in piL is obtained. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 34241, 35462 


35426 (CONF-790125—16) Natural low Z coatings for fusion 
reactors. Norem, J.H. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC A02/MF AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Coating the walls of a vacuum chamber with Be or some 
other low Z material has been proposed as a possible solution to the 
problem of high Z impurities in plasmas. The properties of any 
coating will be highly dependent on (1) the nature of plasma impuri- 
ty ty deposition on walls, and (2) radiation-induced solute segregation. 

tter process can ee cae produce low Z coatings in 
some alloys and drastic alter metallic interdiffusion in a reactor 
environment. We have studied the required parameters of coatings 
(thickness, composition, purity, etc.) and possible means of in situ 
deposition. We present results of a preliminary survey of coatings, 
substrates, and deposition methods whih are most compatible with 
reactor operation. We also outline experiments presently underway 
which will measure the stability of coatings in a radiation environ- 
ment. 


35427 (UWFDM—287) Dynamics of Newtonian annular jets. 
Paul, D.D. (Wisconsin Univ., Madison (USA). Dept. of Nuclear 
wits ne he Dec 1978. Contract EY-76-S-02-2272. 73p. Dep. 

S, PC A04/MF AO1. 

The main objectives of this investigation are to identify the 
significant parameters affectin ting the dynamics of Newtonian annular 
jets, and to develop theoretical models for jet break-up and collapse. 
This study has been motivated by recent developments in laser- 
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fusion reactor designs; one proposed cavity design involves the use 
of an annular lithium jet to protect the cavity wall from the pellet 
debris emanating from the microexplosion. 


35428 Suppression of metallic impurities by electron injection in 
a Tokamak. Taylor, me ; Oren, L. (Center for Plasma Physics and 
Fusion Engineering, University of California, Los Califor- 
nia 90024). Phys. Rev. Lett.; 42: No. 7, 446-449(12 Feb 1979). 

We found that the sheath potential plays a dominant role in 
the plasma-wall interaction in the tor to! An increase in 
the sheath potential, produced by removing electrons from the 
plasma, results in the enhancement of the metal influx. When the 
sheath potential is reduced by electron injection, the metal influx is 
suppressed. This mechanism “ig be used as a tool in controlling 
metallic impurities in to 


35429 Application of transport methods to 
analysis of fusion-fission hybrid blankets. Ostrow, S.L. New York, 
NY; Columbia Univ. (1978). 217p. University Microfilms Order 
No.79-04, 110. 

Thesis (Ph. D.)._ 


combination of fusion and fission rar thee into an ay 
fusion/fission hybrid reactor system, it is essential to wetter ape 
pnw techniques of neutronics a The a oe 
roposed hybrid reactors vary greatly from ye eee ly, and the 
tt actual such systems will probably be still different from any of 
present designs. Therefore, this thesis concentrates on simple, 
g for relatively unam| ———— 
of results. The last chapters develop two new 


() the successive generations method treats fission muultipication in ina 


U blanket surrounding a DT source one generation at a time, 
producing energy and space dependent fluxes and reaction rates for 
each generation; (2) a linear perturbation code determines the sensi- 
tivity of reaction rates to changes in fission spectra energy distribu- 
tions. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 34250 


35430 (JAERI-M—7298) Design 4 superconducting toroi- 
dal magnet for tokamak experimental fusion reactor. (Japan Atomic 
Energy Research Inst., Tokyo). Oct 1977. 219p. (In Japanese). Dep. 
NTIS (US Sales Only), PC All/MF AO. 

Design study of the superconducting toroidal magnet for the 
Tokamak experimental fusion reactor has been carried out. Per- 
formed a were pepe ——— field calculation, 
design of coil support, stress ysis, design o' Si ennioT 
and safety analysis. The maximum toroidal field at the coil is 12.0 T. 
providing 6.0 T at the plasma center. The coil bore is 7.3 x 11.2 m, 
and the coil shape is deformed constant-tension 
design was chosen, considering the necessity for 
evacuation port or the support structure of bI 
maximum field ripple obtained in the plasma region is 0.47%. The 
operational current is 25,100 amperes, and the cryogenic stabilization 
is fulfilled. NbsSn superconductor was chosen in spite of its brittle- 
ness, to attain a toroidal field of 12 T which is higher than a 
limit for NbTi superconductor. The development of large NbsSn 
coil technology would be necessary to realize an economic fusion 
power reactor. 


35431 (JAERI-M—7364) Numerical stress analysis of toroidal 
coil by three-dimensional finite element method. Nishimura, H.; Shi- 
mamoto, S. (Ja Atomic Energy Research Inst., Tokyo). Oct 
1977. 55p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

A structure analysis program based on finite element method 
for toroidal coils, developed in JAERI, and its example application 
to a medium-size tokamak are described. In this pplication, the 
effects of material anisotropy, poloidal field and 
value were studied, and also the influence of toroidal 
the peak stress. The following 
tropy on the peak stress in reinforcement must be considered. The 
effect of poloidal field on the peak stress is small compared with that 
of toroidal field. The spring constant value between coil and 
does not much influence the peak stress value, The 
reinforcement rises with increasing number of failed 
case of 2000 nodes on the structure, CPU time with “e program i 
about 40 min. 


35432 (NIIEFA-B—0341) Calculation of field and force 
phy of toroidal coils. Simakov, A.S. (Nauchno-Issledovatel’ski 
Ehlektrofizicheskoj Bays (USSR)). 1977. 
(In Russian). Dep. NTIS (US Sales Only), PC A03/MF AOl. 
Calculation procedure of the stationary magnetic 

space and the volumetric forces, influencing the toroidal coil 

considered. The calculation results of the different variants of the 
toroidal field coils of the designed "T-10M” and "'T-20”" devices, 





3662 ENERGY RESEARCH ABSTRACTS 


obtained by the computer program TOKAT are given. The analyt- 
ical calculation of the nonmomentum coil configurations in the 
toroidal magnetic force field is carried out. 


35433 (NIIEFA-B—0358) Analysis of poloidal field in the ‘'T- 
10M” device with ferromagnetic core and internal positioning of 
control winding. Bondarchuk, E.N.; Doinikov, N.I. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow; 
Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)). 1978. 18p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

Results of studies on finding the basic rules in the poloidal 
field magnetic system of the Tokamak-10M with central iron core 
and internal positioning of the control winding with respect to the 
toroidal field winding are given. Current and voltage dependences in 
inductor and control windings on their geometric positions, plasma 
filament shape and Bsub(I) (plasma pressure in relation to the pres- 
sure of electric current magnetic field) value are found. 


35434 (NIIEFA-LM—0368) Effect of support number and loca- 
tion on the stressed state of a circular winding for a toroidal field in 
the tokamak type device. Arneman, A.F.; Spirchenko, Yu.V.; Chvar- 
tatskii, R.V. (Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj _ 
paratury, Leningrad (USSR)). 1978. 10p. (In Russian). Dep. NTIS 
(US Sales Only), PC A02/MF A0O1. 

The stressed state of the toroidal field circular winding of the 
electromagnetic system of the tokamak-type devices with supports, 
providing reactions of tangential direction are investigated. The 
optimum support position is determined; the comparative analysis of 
the windings with one and two pairs of symmetrical point supports 
and the circular one, resting upon the central core is given. 


35435 Irradiation damage to superconducting magnet material for 
fusion reactors. Okada, T. (Osaka Univ., Suita (Japan). Faculty of 
Engineering). Nippon Genshiryoku Gakkaishi; 19: No. 11, 739- 
746(Nov 1977). (In Japanese). 

The materials for superconducting magnets used for con- 
trolled thermonuclear reactors are subjected to serious and extreme 
conditions, namely high mechanical stress, large asymmetrical force, 
pulsed magnetic field, and neutron and y irradiation in cryogenic 
temperature. Besides, fusion reactors must be operated with safety 
and reliability. In this report, the problems are limited to irradiation 
damage, and this is described about superconducting materials, insu- 
lated materials, stabilizing and structural materials, composite materi- 
als, and the relation to controlled thermonuclear reactor engineering. 
In magnetic confinement type controlled thermonuclear reactors, 
the first feature of superconducting magnets is that temperature 
rapidly decreases outwards thus is the reaction rate reduced, and the 
second, they are composed as large series type electro-magnetic 
system. In view of irradiation effect, the author predicts that the 
spatial —a fluctuation of irradiation damage will be a 
future problem. In other words, from a viewpoint of radiation 
shielding, it is a problem that to what extent shield designers can 
suppress streaming with reliability, considering the data relating to 
irradiation damage. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 35455 


35436 (DOE/DP—01597-1) Development of spark cathode E- 
guns. Draft final reprt, Phase I, July—October 1978. Loda, G.; 
Lindstrand, R. (Systems, Science and Software, Hayward, CA 
(USA)). Jan 1979. Contract DE-78-C-01-1597. 23p. Dep. NTIS, PC 
A02/MF AOl1. 

A 12 sided spark cathode is designed and constructed to 
replace the bladed, cold cathode structure in the electron gun of the 
Los Alamos Scientific Laboratory Antares prototype power amplifi- 
er. Design work includes computer modeling and full scale low 
voltage modeling. Life testing to 100,000 pulses is documented. The 
spark cathode offers precise control of emission site location and a 
high reliability. 


35437 (LBL—8156) SCR switched capacitor voltage regulator 
for 150 kV neutral beam power supply. Milnes, K.A.; Baker, W.R.; 
Hopkins, D.B.; Owren, H.M. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1978. Contract W-7405-ENG-48. 6p. 
Dep. NTIS, PC A02/MF AO1. 

This paper describes the LBL, MFE Neutral Beam Test 
Stand III B high voltage regulator system. The regulator is 100% 
solid state and provides 1% regulation at power levels in excess of 
10 MW for 50 msec. Regulation is achieved by switching charged 
capactors in series with a large main capacitor bank which supplies 
the bulk of the power. 


35438 (NITEFA-B—0355) Electromagnetic processes in the cir- 
cuit with series-in-turn connection of converters and load sections at 
supply voltage inequality. Roshal, A.G. (Gosudarstvennyj Komitet 
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Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow; Nauchno- 
ssledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(USSR)). 1977. 20p. (In Russian). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The electromagnet coil supply circuit on the series-in-turn 
connection principle of the power supplies and the load sections is 
considered. The analysis of the electromagnetic processes in this 
circuit is given for two cases: 1) the power supply voltage equality; 
2) the asymmetry in the supply voltage system. The expressions are 
obtained to determine the over-voltage in the soil relative to earth 
and the current disbalance in the coil sections at emergency when 
inequality between voltages of the power supply system valve con- 
verters appears. The overvoltage dependence on the coil section 
number is considered. The experimental investigation results in the 
power supply system of the toroidal field coils in the ‘’"Tokamak-10” 
are given. 


35439 Homopolar machine for reversible energy storage and 
transfer systems. Stillwagon, R.E. (to Department of Energy). US 
Patent 4,110,648. 29 Aug 1978. Filed date 10 Jun 1975. 12p. 

PAT-APPL-585,642. 

A homopolar machine designed to operate as a generator and 
motor in reversibly storing and transferring energy between the 
machine and a magnetic load coil for a thermonuclear reactor is 
described. The machine rotor comprises hollow thin-walled cylin- 
ders or sleeves which form the basis of the system by utilizing 
substantially all of the rotor mass as a conductor thus making it 
possible to transfer substantially all the rotor kinetic energy electri- 
cally to the load coil in a highly economical and efficient manner. 
The rotor is divided into multiple separate cylinders or sleeves of 
modular design, connected in series and arranged to rotate in oppo- 
site directions but maintain the supply of current in a single direction 
to the machine terminals. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 35450 


35440 (JAERI-M—7199) Design study of cooling system for 
tokamak fusion reactor. (Japan Atomic Energy Research Inst., 
Tokyo). Sep 1977. 135p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A07/MF AOl1. 

Design study of the reactor cooling system for a tokamak 
fusion reactor has been carried out. In the cooling system of an 
experimental 150 MWt fusion reactor, to grasp the plant concept and 
clarify the R and D items the main cooling system and the tritium 
recovery system were designed and the auxiliary system was exam- 
ined. In the cooling system of a commercial 2000 MWt fusion 
reactor, to study the plant and environment safety the main cooling 
system and the tritium recovery system were designed, including the 
evaluation of water leakage and tritium penetration in the steam 
generators. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 35437 


35441 (BNL-tr—673) Dynamics of the composition of a hydro- 
gen beam in a hydrogen target. Kulygin, V.M.; Panasenkov, A.A. 
(Gosudarstvennyj) Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1978. Translation of Pre- 
print IAE—2993. 21p. Dep. NTIS, PC A02/MF AO1. 

The composition of the neutral beam injected into the appara- 
tus is determined by the composition of the ion beam extracted from 
the source and by the thickness of the charge-exchange target. In 
this paper we investigate the second effect. On the basis of the well- 
known cross sections of the elementary processes, we calculated the 
transmission of hydrogen beams through the hydrogen target in a 
wide energy range. 


35442 (JAERI-M—7262) Design study of a neutral beam injec- 
tion system for the JAERI Experimental Fusion Reactor (JXFR). 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1977. 196p. (In 
Japanese). Dep. NTIS (US Sales Only), PC A10/MF AOl1. 

Design study has been made of a 200 kV, 45 MW D® neutral 
beam injection system for the JAERI Experimental Fusion Reactor 
(JXFR) covering the following: determination of the ion source 
specifications, design of components such as ion source with extrac- 
tion electrodes, energy converter, cryopump and cooling system, 
and estimations of the energy conversion efficiency, overall power 
efficiency and total power required for operation of the NBI system, 
and also a hydrogen isotope separation method using cryo-sorption 

umps. Optimizations and parameter studies of the neutralizing cell 
ength, gas flow rate, operating pressure of ion sources, total pump- 
ing speed and pressure of energy converters are made in the design 
study based on reactor plasma requirements. Hollow cathode ion 
sources are proposed because of the extended operation time at low 
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gas pressure (about 4.5 x 10° Torr) and the high gas efficiency 
(40%). Life of the extraction electrodes is determined by blistering 
due to deuterium ions. Fast neutron radiation damage is relatively 
small. In-line direct converters with grounded recovery electrodes 
and neutralizing cells floated at negative potential -190 kV are used 
to recover residual deuterium ion energy without interrupting the 
neutral beam trajectories. Energy conversion efficiency of 80% and 
overall power efficiency of about 40% are obtained. 


35443 (JAERI-M—7293) Design study of fuel circulating system 
for tokamak experimental fusion reactor. (Japan Atomic Energy 
Research Inst., Tokyo). Oct 1977. 139p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A08/MF AO1. 

Design study of the fuel circulating system (FCS) for a 
tokamak experimental fusion reactor has been carried out. The FCS 
consists of main vacuum system, fuel gas refiners, isotope separators, 
neutral beam injector and fuel feed system. Cryopump vacuum 
system, fuel gas refiners of Pd-alloy membrane, and isotope separa- 
tors of Pd-alloy membrane were mainly studied. Design parameters 
are: 16 cryosorption pumps, each-cryosorption-pump rate 3.3 x 10°1/ 
sec, 12 fuel gas refiners, each-refiner effective surface area 820 cm?, 
47 isotope separators (in 1st cascade) and 46 (in 2nd), each-separator 
effective surface area -- 2,600 cm? (in Ist cascade) and -- 22,000 cm? 
(in 2nd). 


35444 (LBL—7932) Positive ion portion of the LBL/LLL Neu- 
tral Beam Program. Pyle, R.V.; Baker, W.R.; Anderson, O.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.; California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 1978. 
Contract W-7405-ENG-48. 22p. (CONF-780662—3). Dep. NTIS, 
PC A02/MF AOl1. 

From Ion source workshop; Culham, UK (26 Jun 1978). 

The positive ion portion of the Neutral Beam Development 
Program at the Lawrence Berkeley (LBL) and Livermore (LLL) 
Laboratories has two purposes: (a) to carry out general research and 
development in a timely way to assure that users’ needs can be met 
in principle, and (b) to carry out specific development for users. To 
meet the first requirement, we have programs to develop sources 
capable of producing beams with high (85%) atomic fractions, long 
pulse lengths (10 sec to DC), and at beam energies up to 150 keV. 
We are also pursuing the development of on-line computer diagnos- 
tics and controls, the sophisticated high-power electronics required 
by neutral beam systems, and energy recovery. To meet the second 
requirement, we are developing prototype source modules to meet 
the requirements of the TMX and MFTF experiments at Lawrence 
Livermore Laboratory, the TFTR experiment at the Princeton 
Plasma Physics Laboratory, and the Doublet III experiment at 
General Atomic Co. The Lawrence Laboratories are also construct- 
ing and will demonstrate at LBL a complete prototype neutral 
injection system for TFTR, and are designing a similar system for 
Doublet III. 


35445 (SAND—18067) Negative ion production for neutral beam 
systems. Hopper, E.B. Jr. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Feb 1979. Contract W-7405-ENG-48. 
34p. Dep. NTIS, PC A03/MF AOl1. 

This report considers the production of negative ions for 
neutral beam systems. We first describe methods which have either 
been used in experiments or proposed for experiments, and then 
compare the methods in terms of current, gas efficiency, and so 
forth. Two major caveats must be kept in mind by the reader: first, 
in many cases there is little or no firm data about the method, so that 
we have had to estimate important parameters. Second, further 
development and invention may radically modify the conclusions 
reached here. It is rarely appropriate to say that something cannot be 
done, and negative conclusions here indicate problem areas rather 
than proofs that a particular approach is no good. 


35446 Pneumatic hydrogen pellet injection system for the ISX 
tokamak. Milora, S.L.; Foster, C.A. (Fusion Energy Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Rev. Sci. 
Instrum.; 50: No. 4, 482-487(Apr 1979). 

We describe the design and operation of the solid hydrogen 
pellet injection system used in plasma refueling experiments on the 
ISX tokamak. The gun-type injector operates on the principle of gas 
dynamic acceleration of cold pellets confined laterally in a tube. The 
device is cooled by flowing liquid helium refrigerant, and pellets are 
formed in situ. Room temperature helium gas at moderate pressure is 
used as the propellant. The prototype device injected single hydro- 
gen pellets into the tokamak discharge at a nominal 330 m/s. The 
tokamak plasma fuel content was observed to increase by (0.5—1.2) 
x 10° particles subsequent to pellet injection. A simple modification 
to the existing design has extended the performance to 1000 m/s. At 
higher propellant operating pressures (28 bars), the muzzle velocity 
is 20% less than predicted by an idealized constant area expansion 
process. 
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35447 Selection of glassmicroballoon and measurement of pellet 
properties for laser fusion experiments. a. ge 

K.; Tsujmoto, A.; Sasaki, T.; Yamanaka, T. Yamanaka, C. (Osaka 
Univ, Inst of Laser Eng, Suita, Jpn). Jpn. x Appl. Phys.; 17: No. 9, 
1657-1661(Sep 1978). 

A method of selecting hollow glass microballoons for laser 
fusion research is described. The average wall thickness and uni- 
formity are measured by an Interphako interference oes 
illuminated with white light. A convenient method for measurin 
quantity of the loaded fuel is discussed. 7 refs. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


35448 (UCRL—52627) Tritium-containment systems: a tradeoff 
study. Folkers, C.L.; Cena, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 18 Dec 1978. Contract W-7405-ENG- 
48. 16p. Dep. NTIS, PC A02/MF AO1. 

Various design parameters are evaluated that affect the per- 
formance of tritium-containment systems for fusion reactors. Our 
study included a review of such parameters as tritium forms, impuri- 
ties, catalysts, adsorbents, getters, and as low as reasonably achiev- 
able principles. We organized these schemes, which can be consid- 
ered for treating either air or inert atmospheres, so one could easily 
make orderly choices and tradeoffs for optimum performance. The 
relationships examined involved purification-system decontamination 
factors, flow rates, recycling and leakage, and environmental losses. 


35449 Limitations on hydrogenic gas transport at ultra-low pres- 
sures. Zarchy, A.S. Princeton, NJ; Princeton Univ. (1978). 95p. 
University Microfilms Order No. 78-18,364. 

Thesis (Ph. D.). 

This study examines the propensity of and molten salts 
to impede tritium permeation. The results indicate that helium as a 
coolant or flibe (LiBeFs) as a blanket material would reduce tritium 
permeation in extant reactor designs to negligible rates. For example, 
the tritium release rates from the Princeton Reference Design would 
be two to three orders of magnitude less than those calculated under 
the assumption (used in the design report) that the fluids do not 
effect the permeation rate. A straightforward procedure is proposed 
for evaluating the tritium permeation characteristics of novel reactor 
designs. The role of surface phenomena at ultra low pressures has 
been examined experimentally. 


35450 Study on tritium window in a D-T fusion reactor. Theoreti- 
cal study for laminar flow. Mitsuishi, N.; Koto, K.; Kumamaru, H. 
Kawakami, H.; Harada, K. (Kyushu Univ., Fukuoka (Japan). Facul- 
ty of Engineering). Kyushu Daigaku Kogaku Shuho; 50: No. 4, 365- 
370(Aug 1977). (In Japanese). 

D-T reaction is easiest to utilize for fusion reaction, and 
supposed to be used for the first fusion reactor. Tritium employed as 
fuel in this reaction is required to be separated and recovered from 
coolant such as liquid metals or He gas. One of such methods is the 
tritium window. This separates and recovers hydrogen ee by 
utilizing the property of thin films of palladium, niobium or i 
selectively permeating hydrogen isotopes. Most of investigations on 
tritium window so far have dealt with the static system of no coolant 
flow. Even in the investigations dealing with coolant flow, the 
diffusion resistance effect of coca on tritium has not been consid- 
ered. In the present study, tritium behavior at the tritium window for 
laminar flow system is numerically calculated, considering the diffu- 
sion resistance effect of coolant. The diffusion equation that is 
impossible to solve analytically is solved by converting them to 
difference equations. The results show that permeation speed de- 
creases not only with the reduction of concentration along the tube 
axis but also by the diffusion resistance of coolant. Area of tritium 
window can be calculated quantitatively by using the result of this 
study, though number of tubes required for tritium window increases 
as compared with that calculated without considering diffusion 
resistance. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 33823 


35451 Scheme for direct conversion of plasma thermal energy 
into electrical energy. Timofeev, A.V. (I. V. Kurchatov Institute of 
Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 4: 
No. 4, 464-468(Jul 1978). 


In this scheme, the thermal energy of a plasma is converted 


into electrical energy as the charged particles drift in a region of 
crossed electric and magnetic fields in which the latter is inhomo- 
geneous. The energy is removed through the magnetic mirrors of a 
recovery device, by making use of the electrical contact of the 
plasma confined in the device with the electrodes beyond the 
mirrors. The recovery device proposed here is much smaller than 
the Post device, while its efficiency is the same. 
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INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 34479, 34481, 34482, 34483, 
34484, 34492, 34668, 35293, 35294, 35353, 35354, 35355, 35436, 35447 


35452 (LA-UR—79-890) Use of the smartt interferometer as an 

tool for infrared laser systems. Viswanathan, V.K.; Bolen, 
P.D. Scientific Lab., NM (USA)). 1979. Contract W- 
7405-ENG-36. 8p. (CONF-790418—3). Dep. NTIS, PC A02/MF 
AO0l. 

From nea electron microscopy conference; Washington, 
DC, USA (16 Apr 1979). 

The ability to minimize the pointing and focusing errors at the 
focal plane is crucial in many applications involving infrared laser 
systems. This is Fp wep 4 the case for systems involving multiple 
beams reaching the focal plane, as in the case of the LASL CO; laser 
fusion systems. For example, the LASL Helios CO. Laser Fusion 
System has eight 34-cm diameter beams each with an f number of 
approximately 2.4 coming to focus, the last element being an off- 
aperture parabola with a focal length of approximately 77.3 cm. The 
design tolerance for —_ accuracy is + 25 microns and for 
focusing acccuracy is +- microns for the Helios system. The 
Smartt interferometer shows promise of not only evaluating the 
optical quality of the beam, but it can be used to align the beam to 
the tolerance levels stated above. This ead describes the proce- 
dure, as well as experimental results obtained, which show that 
a accuracies of +-12.5 microns and focusing accuracies of +- 

microns are obtained at the focus of a COs laser beam in a setup 
— duplicates the target regionn of the Helios CO. Laser Fusion 
ystem. 


35453 (RL—78-017/A) Multi beam laser target illumination. 
Nicholas, D.J.; Evans, R.G. (Science Research Council, Chilton 
). Rutherford High Energy Lab.). Feb 1978. 40p. Dep. NTIS 

S Sales Only), PC A03/MF AOl1. 

In order to compress matter to high densities by the applica- 
tion of intense pulses of laser energy it is necessary for the implosion 
of the target to be both stable and spherical. This imposes certain 
constraints on the uniformity of illumination of the target, and, this 
in turn places requirements on the illuminating optics and the laser 
beam quality. This report discusses the uniformity of illumination of 
a spherical target as provided by a variety of optical systems and for 

ifferent numbers of laser beams and beam profiles. The results are 
compared with similar conclusions obtained by other workers. An 
alternative presentation of the calculations is given which is believed 
to be a more realistic estimate of the uniformity. Comments are made 
on the approximations that have been assumed and the results likely 
to be obtained from the full treatment are discussed. The effects of 
this non-uniform illumination on the target implosion are considered 
using the linear theory of the Rayleigh-Taylor instability. Finally, 
comments are made on other factors of a more practical nature 
which also govern the final choice of illumination system and the 
scope of experiments made possible by such a system. 


35454 (UCRL—13963) Intramural order 7314503 (1977—1978). 
Final report. DeGroot, J. (California Univ., Davis (USA)). 3 Jan 
1979. Contract W-7405-ENG-48. 26p. Dep. NTIS, PC A03/MF 
AOl. 

Lawrence Livermore Laboratory is interested in using very 
high power pulsed lasers to heat plasmas. The Plasma Research 
Group at the University of California, Davis, is involved in a 

rogram of applied research with the objective of extending our 

wledge of absorption of very high = laser beams, p 

heating and electron thermg] transport. The work performed under 
this intramural order is reported in the following sections. An 
overview and summary of the work is given in Section 2. The work 
is divided into experimental tasks (reported in Section 3) and analyt- 
ical and computational tasks (reported in Section 4). Finally, the 
reports prepared under the intramural order are listed in Section 5. 


35455 (UCRL—13964) Pulsed power supplies for laser flash- 
lamps. Final report. Bird, W.L. Jr.; Driga, M.D.; Mayhall, D.J.T.; 
Brennan, M. (comps.). (Texas Univ., Austin (USA). Center for 
Electromechanics). Oct 1978. Contract W-7405-ENG-48. 144p. Dep. 
NTIS, PC A07/MF AO1. 

A preliminary engineering design of a com ted pulse 
alternator for driving laser flashlamps is presented. The work per- 
formed by the Center for Electromechanics at The University of 
Texas at Austin also includes the optimization and revision of the 
ag design for a compensated pulse alternator power supply 
ior the NOVA laser system at Lawrence Livermore Laboratory. 


35456 (UCRL-Trans— 11467) Laser and energetics of the future. 
Basov, N.; Feoktistov, L. Translated from Pravda; No. 35, 8(Mar 
1979). 8p. Dep. NTIS, PC A02/MF AO1. 

It is shown that atomic energy should and can be viewed by 
mankind not as a military threat but as a source of abundant energy. 
The achievements of science provide sufficient grounds for this. Of 
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course, controlling the fusion reaction is not the only possible 
solution to the energy problem. Moreover, it is widely believed that 
the most important role in this sphere belongs to energy produced 
by uranium fission. This suggests that other possible sources, such as 
solar, geothermal and thermonuclear energy, will either not be 
developed in time or will not provide an adequate solution. 


35457 Excited-state kinetics for Nd(thd); and Tb(thd); chelate 
vapors and prospects as fusion laser media. Jacobs, R.R.; Krupke, 
W.F. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). Appl. Phys. Lett.; 34: No. 8, 497-500(15 
Apr 1979). 

Fluorescence decays for the Nd* : *F/sub 3/2/—+‘I/sub 11/ 
2/ transition at 1.06 4m and the Tb* : °D,—’F; transition at 545 
nm were studied, using the vapor-phase carrier chelate 2,2,6,6- 
tetramethyl-3, 5-heptanedione and pulsed-laser excitation, as func- 
tions of (1) ground- and excited-state molecular densities and (2) 
local temperature. In each case, inferred excited-state densities 
10**—10** cm~* were sustained for times greater than several hun- 
dred nanoseconds. 


35458 Phase conjugation using gain saturation of a Nd : YAG 
laser. Tomita, A. (Optical Sciences Center, University of Arizona, 
a Arizona 85721). Appl. Phys. Lett.; 34: No. 7, 463-464(1 Apr 

Phase conjugation by nonlinear mixing using local gain satu- 
ration of a Nd : YAG laser has been demonstrated. Since the laser 
itself is used as a nonlinear conjugator, no additional nonlinear 
medium is needed. In principle, any laser can be used for this 
purpose since laser gain saturation is inherent to all lasers. The 
maximum conversion efficiency measured was 0.1%. 


35459 Two-dimensional monochromatic x-ray imaging of laser- 
produced plasmas. van Hulsteyn, D.B.; Lee, P.; Mitchell, K.B. (Los 
Alamos Scientific Laboratory, University of California, Los Alamos, 
New Mexico 87545). Opt. Lett.; 4: No. 4, 126-128(Apr 1979). 

A slitted crystal spectrograph has been used to produce two- 
dimensional, spatially resolved, monochromatic images of laser-irra- 
diated targets. The technique is described, and examples are present- 
ed for comparison with corresponding pinhole photographs. Resolu- 
tion along and tranverse to the dispersion are determined by the 
crystal rocking angle and geometry of the spectrograph, respective- 
ly. One important application of this technique would be to radio- 
~— hot, compressed targets, since the slitted spectrograph be- 

ves as a filtered rectangular pinhole. 


35460 Mesons and neutrinos under supercompression. Cumula- 
tive and inductive increase of particle energies to meson values in 
microbursts of energy release. Askar’'yan, G.A. (P. N. Lebedev 
Physics Institute, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 28: No. 5, 296-299(5 Sep 1978). 

The possibliity is considered of supercompression generation 
of mesons and neutrinos by increasing the particle energies through 
energy bursts that ensure the collapse of the streams of the expand- 
ing plasma, compression of the magnetic field, and inductive accel- 
eration of the particles, as well as by inductive compression of strong 
ion beams. 


35461 Processes which occur at the surface of a target as a 
plasma front propagates away from it opposite the laser beam. Nem- 
chinov, I.V.; Orlova, T.I. (O. Yu. Shmidt Institute of Geophysics, 
Academy of Sciences of the USSR). Sov. J. Plasma Phys. (Engl. 
Transl.); 4: No. 4, 533-535(Jul 1978). 

A numerical study is made of laser beam interaction with a 
target in air, for plane geometry, moderate laser intensities ( ~ 10?- 
10* MW/cm?), microsecond pulses and air density below standard. 
Interaction of the air plasma radiation with the target and the 
resulting vapor leads to a marked increase in the surface layer 
pressure. 


35462 Analysis of laser-fission-fusion systems. Time-dependent 
coupled nuclear-thermohydrodynamic analysis and applications, Ve- 
larde, G.; Ahnert, C.; Aragones, J.M.; Alonso, M.G.; Leira, G.; 
— R.; Martinez-Val, J.M.; Perlado, M. (Junta de Energia Nucle- 
ar, Madrid (Spain)). Atomkernenergie; 32: No. 1, 58-72(1978). 

From International workshop-thinkshop on emerging con- 
cepts in advanced nuclear energy systems analysis; Graz, Austria (29 
- 31 Mar 1978). 

The realistic analysis of laser-fission-fusion systems, requires a 
coupled thermohydrodynamic-nuclear treatment with detailed 
space-time dependence of the different processes involved: laser 
interaction, ablation and implosion, fusion ignition, neutron trans- 
port, fission chain, fuel burnup and breeding, power generation and 
expansion. One-dimensional space-time dependent methods have 
been developed, including analytical methods for hydrodynamics in 
plane and spherical geometry, a computer program (BERTA) for 
simplified coupled neutronic-thermohydrodynamic calculations, a 
computer program (NORMA) for detailed thermohydrodynamics 
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- led to a detailed nuclear “yt pars (CLARA), and a Monte 

Carlo program (LIBERTAS). The analysis of a few preliminar trial 
concepts has contributed to clarify the physical phenomena and to 
validate the methods, so that an extense study of the design options 
can be undertaken in a near future. 


35463 Overview of inertial confinement fusion reactor designs. 
Hovingh, J. Warrendale, PA; Society of Automotive Engineers, Inc. 
(1978). 12p. 

The reactor design for inertially confined fusion power plants 
will be constrained by different considerations than for magnetically 
confined fusion. The fusion energy from an inertial confined fusion 
microexplosion will be deposited in the reactor as a sequence of very 
intense pulses. Since 1972 a number of reactor concepts have been 
proposed to cope with the intense energy pulses. These concepts are 
reviewed in this paper. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 34228, 34244, 34245, 34246 


35464 (CONF-790125—12) Radiation damage in diagnostic win- 
dows for the TFTR. Primak, W. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 5p. Dep. NTIS, PC A02/MF 
AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Radiation effects in diagnostic window materials are being 
estimated and additional experimental data on the radiation behavior 
are being sought. The materials considered thus far are vitreous 
silica, crystal quartz, and synthetic sapphire. 


35465 (CONF-790125—13) Radiation-induced solute segregation 
in a V-15 wt % Cr alloy. Rehn, L.E.; Agarwal, S.C.; Nolfi, F.V. Jr. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 7p. Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Measurements of the dose and temperature dependences of 
radiation-induced segregation in a V-ion irradiated alloy of V-15 Cr 
are reported. Very rapid migration of Cr atoms toward the external 
surface occurs during irradiation in the temperature range from ~ 
450°C to 700°C. A maximum in the degree of segregation is found 
near 650°C for a peak dose rate of ~ 3 x 10°*dpas™*. 


35466 (CONF-790125—15) Evaluation of materials for EPR 
power generation. Mattas, R.F.; Stevens, H.C.; Misra, B. (Argonne 
National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 7p. 
Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The blanket materials employed for heat generation in the 
Argonne Expermental Power Reactor (EPR) are evaluated. The 
EPR blanket consists of annealed Type 316 stainless steel sections 
cooled by pressurized water and Inconel 718 sections cooled by 
steam. The predicted lifetimes of the two different blanket sections 
are approximately 2 years of normal operation. The lifetime of 
annealed Type 316 stainless steel is limited by swelling consider- 
ations, while the lifetime of Inconel 718 is limited by ductility 
considerations. 


35467 (CONF-790125—18) Low-energy hydrogen sputtering of 
Au, Ni and stainless steel. Roberto, J.B.; Zuhr, R.A.; Moore, J.L.; 
Alton, G.D. (Oak Ridge National Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Normal incidence sputtering yields have been measured for 
200 to 2000 V hydrogen ions on Au, Ni and 304 stainless steel films 
using a Rutherford backscattering technique. The measured yields 
agree well with recent results obtained at higher ion doses using the 
weight-loss method as well as with model calculations based on the 
binary collision approximation. 


35468 (CONF-790125—33) Mechanical properties of materials 
in fusion reactor first-wall and blanket systems. Bloom, E.E. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
llp. Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

With respect to the effects of irradiation on mechanical 
pet. the most significant difference between fast fission and 
usion reactor spectra is the relatively large amount of helium 
produced by (n,a) transmutations in the latter. Relevant information 
on the effects of large amounts of helium (with concomitant dis- 
placement damage) comes from irradiation of alloys containing 
nickel in mixed spectrum reactors. At helium levels of interest for 
fusion reactor development, properties are degraded to unacceptable 
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levels above Tm/2. Below this temperature, and ductility 
are retained and fractures remain transgranular. Importantly, the 
properties remain sensitive to composition and structure. A compari- 
son of the response of bcc refractory alloys to that of stainless steel 
at equivalent damage levels shows the same trends in proper- 
ties with homologous temperature. The refractory alloys do offer 
potential for higher temperature applications because of their melt- 
ing temperatures. 


35469 (JAERI-M—7360) Three-dimensional analysis of the ef- 
fects of penetrations on radiation of a tokamak fusion 
reactor. Ide, T.; Seki, Y.; lida, H. Japan Atomic Energy Research 
Inst., Tokyo). Nov 1977. 35p. (In Japanese). Dep. NTIS (US Sales 
Only), PC A03/MF AO1. 

Effects of neutron streaming through neutral beam injection 
ports have been studied for the por Hs fusion reactor designed 
in JAERI. The radiation damage of toroidal field (TF) coils in the 
presence of cylindrical injection ports with 1.2 m diameter was 
estimated by three-dimensional Monte Carlo calculation. byt eruery 
the TF coils from neutron streaming, 0.8 m thick shield is jent. 
The presence of the injection ports, however, increases substantially 
radiation damage of the TF coils. 


35470 (LA-UR—79-86) Fabrication of the 320-CM-OD all-ce- 
ramic ZT-40 torus. Hauth, W.E.; Blake, R.D.; Rutz, H.L.; Dicki 

J.M. (Los Alamos Scientific Lab., NM (USA)). 1979. Contract W- 
7405-ENG-36. 7p. (CONF-790125—5). Dep. NTIS, PC A02/MF 
AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The fabrication of the ZT-40 torus, a large complex all- 
ceramic toroidal plasma containment vessel, is described. Several 
glass sealants covering the temperature range of 500 to 1300°C, were 
developed and used to “braze” segments of the torus care, 
sapphire windows to the torus and pe es pump-out and 
pies gece parts to the ceramic vacuum v Designs of window 

s were developed that allowed sealing of the sapphire windows 
in a vertical position with minimum sealing glass flow. 


35471 (ORNL/TM—6588) Cross section sensitivity analysis of a 
proposed neutron with a two-dimensional model. 
Seki, Y.; Santoro, R.T.; Oblow, E.M.; Barnes, J.M.; Lucius, J.L. 
(Oak Ridge National Lab., TN (USA)). Feb 1979. Contract W-7405- 
ENG-26. 34p. Dep. NTIS, PC A03/MF AOI. 

Cross section sensitivity analysis of a proposed streaming 
experiment for a typical penetration in a fusion reactor shield has 
been performed using a two-dimensional sensitivity method. The 
neutron streaming was shown to be determined mostly by the 4.5- 
cm-thick duct liner made of iron and the concrete structure immedi- 
ately surrounding the liner. The neutrons scattered near the surface 
of the liner were found to be very important. A recommendation is 
made to move the proposed detector position to a. spatial 
resolution in the measurements without changing the sensitivity of 
the measurement to the nuclear characteristics of the duct materials. 


35472 (PNL—2617) Analysis of material removed from UCLA 
tokamaks Microtor and Macrotor. Baer, D.R.; Thomas, M.T.; 
Taylor, R.J. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Feb 1979. Contract EY-76-C-06-1830. 26p. Dep. NTIS, PC 
A03/MF AOl1. 

This paper reports a first effort to examine the surface of the 
UCLA tokamaks, Microtor and Macrotor, by oe samples that 
have been exposed to plasma discharge and cleaning for bea peri- 
ods. The samples were sent to the Surface Science Section at the 
Pacific Northwest Laboratory (PNL). There, Auger p andy: spec- 
trometry and sputter profile techniques were used to examine the 
samples, which had been handled in atmospheric conditions after — 
being removed from the tokamak. 


35473 (PPPL—1529) Model for hydrogen isotope backscattering, 
trapping and depth profiles in C and a-Si. Cohen, S.A.; McCracken, 
G.M. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Mar 1979. 
Contract EY-76-C-02-3073. 38p. Dep. NTIS, PC A03/MF AOI. 
A model of low energy hydrogen trapping and ponerse 
in carbon and a-silicon is described Depth profiles are 
and numerical results presented for ane incident angular and 
energy distributions. The calculations yield a relation between depth 
profiles and the incident ion energy distribution. The use of this 
model for tokamak plasma diagnosis is discussed. 


35474 (UCRL—50050-78-4, pp 33-39) Development and Tech- 
nology. 22 Jan 1979. 

In Magnetic fusion energy. Quarterly report, October—De- 
cember 1978. 

This program is aimed at developing the technology required 
for carrying out the mirror-reactor program. Much o! this " work 
applies to the national program and tesion in general; it covers the 
following areas: Superconducting-magnet yr ar ee be Neutral- 
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beam pro; 
nology); Di 
studies. 


(including beam direct conversion and vacuum tech- 
t conversion; Materials program; and Reactor-design 


35475 (UVA-CTR—9) Light ion accelerator high voltage elec- 
tron facility for CTR radiation damage studies. Jesser, 
W.A. (Virginia Univ., Charlottesville (USA). Dept. of Materials 
Science). 1978. Contract EY-76-S-05-5013. Sp. (CONF-781113—34). 
Dep. NTIS, PC A02/MF AOl1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

A 200kV light ion accelerator has been linked to the specimen 
chamber of a 500kV transmission electron microscope to simulate 
some of the radiation environment conditions expected for first wall 
material in a fusion reactor. Both the electrons of the HVEM and 
the ions from the attached accelerator impinge simultaneously on the 
specimen and cause their respective amounts of displacement 
—_-. This Simultaneous Accelerator Microscope Irradiation 
(SAMI) facility is presently being used to conduct two types of 
radiation damage studies on candidate first wall material, austenitic 
stainless steel. One study involves in-situ tensile deformation of 
ribbon shaped samples helium irradiated in order to elucidate mecha- 
nisms of helium embrittlement. Another study concerns in-situ obser- 
vations of the development of microstructure under helium ion 
bombardment. Both types of experiments are performed during 
continuous observation in the HVEM and allow recording by a 
video tape system of the dynamic processes. 


35476 (UVA-CTR—10) HVEM observations of in-situ He-ion 
bombardments. Bennetch, J.I.; Sattler, M.L.; Schiestle Horton, L.L.; 
Horton, J.A.; Jesser, W.A. (Virginia Univ., Charlottesville (USA). 
t. of Materials Science). 1979. Contract EY-76-S-05-5013. Sp. 
(CONF-790125—26). Dep. NTIS, PC A02/MF AO1. 

From 1. ical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

In-situ helium ion irradiation experiments on a candidate first 
wall material for the controlled themonuclear reactor progeam, 
stainless steel 316, have been conducted by means of a 200 kV linear 
light ion accelerator mechanically linked to the objective lens of a 

kV high voltage electron microscope. An ion energy of 80 keV, 
ion fluxes up to about 2 x 10° cm™*sec™', doses up to about 5 x 
10**cm~? and sample temperatures ranging from about 500°C to 
650°C were employed. 


35477 Protection of CTR first structural walls by neutron spec- 
trum shifting. Avci, H.I. Madison, WI; Univ. of Wisconsin (1978). 
322p. University Microfilms Order No. 78-22,234. 

Thesis (Ph. D.). 

The materials studied for the ISSECs were Carbon, and the 
refractory metals, Mo, Nb, W and V for tokamak applications. 
Liquid metals such as Li, Pb and a low temperature Pb—Li eutectic, 
Pt,Li, were examined for ISSEC in laser fusion reactors. The first 
wall materials considered were Al, V, 316 SS, Nb, Mo, and Ta. 


35478 General model for the analysis of the transient radiation 
damage environment from pulsed thermonuclear radiation. Hunter, 
T.O. Madison, WI; Univ. of Wisconsin (1978). 345p. University 
Microfilms Order No. 78-20,626. 

Thesis (Ph. D.). 

This research consisted of the development and application of 
analytical techniques which can be used to assess the radiation 
damage environment produced by irradiation in pulsed fusion de- 
vices. The emphasis was to develop efficient models for simulta- 
neously determining the energy deposition, temperature, stress, and 
displacement irradiation responses from both photons and ions char- 
acterized by spectra with wide energy distributions. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


35479 (DOE/PR—0002) Control of Government property in pos- 
session of contractors. (Department of Energy, Washington, DC 
(USA). Office of Procurement and Contracts Management). Dec 
1977. 30p. Dep. NTIS, PC A03/MF AO1. 

This Guide sets forth the basic requirements to be observed 
by contractors in establishing and maintaining control over Govern- 
ment property, including motor vehicles, provided pursuant to a 
contract with the U.S. Department of Energy (DOE). (RWR) 


35480 (ORNL/TM—6831) Report on the 1972—1973 term of 
the Oak Ridge National Laboratory Environmental School. Eichler, 
E. (Oak Ridge National Lab., TN (USA)). Mar 1979. Contract W- 
7405-ENG-26. 79p. Dep. NTIS, PC AO5/MF AO!. 


ERA VOL. 4, NO. 12 


The Laboratory has carried out a variety of staff educational 
functions over the years, ranging from the small scale—reimburse- 
ment of fees for university study—to the elaborate—the Oak Ridge 
School of Reactor Technology. The outstanding success of 
ORSORT in converting chemists, physicists, and engineers of varied 
stripe to reactor technologists led ORNL management to consider 
another such program, and the then rosy prospects for funding 
— in environment-related programs suggested the subject area. 

is report will describe the enterprise as it emerged from planning 
into reality. After a summary of the pre-history of the School, the 
events of its first and only year will be detailed. Implications of this 
experience for future educational tp a will be discussed. The 
reactions of staff and student body will then be presented. Appendi- 
ces will include important documents relating to the School's forma- 
tion, as well as the vital statistics of the School, including the student 
and staff listings as well as funding details. 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 32304, 33502 


35481 (BNL—25885) Large mass storage facility. Peskin, A.M. 
(Brookhaven National Lab., 47 NY (USA)). 1978. Contract EY- 
76-C-02-0016. 8p. Dep. NTIS, PC A02/MF AOl1. 

The report of a committee to study the questions surrounding 
possible acquisition of a large mass-storage device is presented. The 
current computing environment at B and justification for an 
online large mass storage device are briefly discussed. Possible 
devices to meet the requirements of large mass storage are surveyed, 
including future devices. The future computing needs of BNL are 
prognosticated. 2 figures, 4 tables. (RWR) 


35482 (CONF-790212—1) Team approach to computer procure- 
ment. Carter, H.P. (Union Carbide Corp., Oak Ridge, TN (USA). 
Computer Sciences Div.). 1979. Contract W-7405-ENG-26. 7p. Dep. 
NTIS, PC A02/MF AOl1. 

From Association for energy systems, operations, and pro- 
et (AESOP) operations managers meeting; Carmel, CA, 

SA (13 Feb 1979). 

The facilities of the Computer Sciences Division, Union Car- 
bide Corporation—Nuclear Division at Oak Ridge are very briefly 
described. Then planning for the procurement of a new computer 
system is discussed. Important considerations were compatibility and 
availability of space for staged installation. Committees were estab- 
lished to handle cost impact, equipment specifications, solicitation 
design, conversion costs, benchmarks, and physical installation. As 
the - is now in the bidding stage, the ultimate success or failure 
of the approach is not yet determined. (RWR) 


35483 (LA-UR—78-2532) RELSIM: a systems reliability simu- 
lation code. Schelonka, E.P. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 9p. (CONF-790116—1). 
Dep. NTIS, PC A02/MF AO1. 

From Annual reliability and maintainability symposium; 
Washington, DC, USA (23 Jan 1979). 

The reliability characteristics of systems with multidimen- 
sional networks containing nonidentical digital components in 
tandem, and parallel with any survivability strategies, are modeled 
with RELSIM program modules. 6 figures, 1 table. 


35484 (ORNL/CSD/TM—73) FFCG: a free-form input combin- 
atorial geometry package. Fraley, S.K. (Union Carbide Corp., Oak 
Ridge, TN (USA). Computer Sciences Div.). Mar 1979. Contract 
W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF AOI. 

The FFCG package is a version of the combinatorial geome- 
try module for use in MORSE-SGC which allows the use of free- 
form data input. A description of how combinatorial geometry may 
be used to describe a three-dimensional geometry system is present- 
ed, and an input description for the FFCG package is given. Also, an 
_ description for SKETCH, a version of PICTURE for use with 

'CG, is described. 9 figures, 1 table. 


35485 (ORO—3443-77) Finite element method for the Tricomi 
problem. Aziz, A.K.; Schneider, M.; Werschulz, A. (Maryland Univ., 
ee Park (USA). Inst. for Physical Science and Technology; 
Maryland Univ., Baltimore (USA); Technische Univ. Berlin (Ger- 
many, F.R.)). Jun 1978. Contract EY-76-S-05-3443. 14p. (BN—883). 
Dep. NTIS, PC A02/MF AO1. 

The numerical solution of a class of equations of elliptic— 
hyperbolic type by the finite element method is considered; specifi- 
cally of interest are equations of the form Lu = k(y)u/sub xx/ + u/ 
sub yy/ = f. A new Galerkin formulation motivated by the well- 
known energy-integral method is used to obtain the fundamental 
inequality. Then the finite element formulation of the boundary- 
value problem is given, and the paper concludes with an error 
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analysis for the procedure. The method can be applied to any well- 
posed problem of mixed type. (RWR) 


35486 (SAND—79-0375c) Computer network switching meth- 
ods. Halbgewachs, R. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 12p. (CONF-790217—1). Dep. 
NTIS, PC A02/MF AO1. 

From Rio Grande ACM winter meeting; El] Paso, TX, USA 
(16 Feb 1979). 

An outline of a talk on computer network switching methods 
is given. Multiplexing and switching of point-to-point communica- 
tions is discussed. Various methods of implementation are explained, 
and aspects of switching methods are compared. The contents of the 
report cin to consist entirely in a series of viewgraphs; there is no 


text. (RWR 


35487 (UCID—18088) BLEND: cubic spline blending routine. 
Dickinson, R.P. Jr.; Carlson, R.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Feb 1979. Contract W-7405- 
ENG-48. 27p. Dep. NTIS, PC A03/MF AO1. 

BLEND is a bivariate surface fitting routine which approxi- 
mates smooth surfaces to a very high degree of accuracy. The 
techniques originate from Dr. William Gordon of General Motors 
Research Laboratories. This report describes the techniques, and 
describes an implementation specialized to cubic spline blending. A 
numerical example is given. 


35488 (UCID—30166(Pt.5)) Computer graphics by example. 
Part 5. CHARTIT: how to produce color bar charts. O’Hair, K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Oct 1978. Contract W-7405-ENG-48. 30p. Dep. NTIS, PC A03/MF 
AOl. 

CHARTIT constructs professional-quality bar graphs in color 
for reports and presentations. It offers automatic picture layout. The 
bars may be labeled, textured, or colored to identify classes of data. 
The use of CHARTIT on the CDC 7600 computers of the Liver- 
more Time-Sharing System is described. 6 figures, 2 tables. 


35489 (UCID—30166(Pt.6)) Computer graphics by exampple. 
Part 6. SHADEIT: how to produce shaped-area graphs in color. 
O’Hair, K. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Oct 1978. Contract W-7405-ENG-48. 27p. Dep. 
NTIS, PC A03/MF AO1. 

SHADEIT constructs professional-quality shaped-area 
graphs in color for reports and presentations. It offers automatic 
icture layout. The user can label, texture, or color the graph to 
identify classes of data. The use of SHADEIT on the CDC 7600 
computers of the Livermore Time-Sharing System is described. 5 
figures, 2 tables. 


35490 (UCID—30170) CONTx: contours from irregular data 
points. O’Hair, K. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 24 Nov 1978. Contract W-740-ENG-48. 26p. Dep. 
NTIS, PC A03/MF AO1. 

CONTx, presently a set of four interactive programs, accepts 
random points in 3-space and produces contour maps. It creates a 
triangular mesh by using the data points as vertices. It then estimates 
a surface by using this triangular mesh as the basis for the contour 
map. The x in the name CONTx specifies the maximum number of 
data points this code can handle. There are presently four programs, 
CONT 150, CONT500, CONT 1000, and CONTS000. CONT 150, for 
example, can handle up to 150 x values, 150 y values, and 150 z 
values, The program that will cover the number of points in the data 
is the one to be selected. The CONTx programs run on the CDC- 
nw oo of the Livermore Time-Sharing System. 11 figures. 


35491 (UCRL—13966) Report on the Second Workshop on Data 

Flow Computer and Program tion. Misunas, D.P. (Massachu- 

setts Inst. of Tech., Cambridge (USA). Lab. for Computer Science). 

Ad 1979. Contract W-7405-ENG-48. 71p. Dep. NTIS, PC A04/ 
AOl. 

This report comprises an edited transcription of presentations 
made at the Second Workshop on Data Flow Computer and Pro- 
gram Organization, held at M.I.T. on July 9—13, 1978. Topics of the 
various sessions were research status and goals, language issues, 
applications, translation, architecture, implementation, performance 
and simulation, and specification and verification. Each summary is 
BWR ; page in length. A bibliography of 142 entries is included. 


35492 (UNI-SA—60) Micro/mini and hybrid computer costs for 
solving dynamic models. Benham, R.D. (United Nuclear Industries, 
Inc., Richland, WA (USA)). 9 Feb 1979. Contract EY-76-C-06-1857. 
6p. (CONF-790223—1). Dep. NTIS, PC A02/MF AO1. 

From Northwest meeting-combined meeting of the Society 
for Computer Simulation and sigsim chapter of ACM; Seattle, WA, 
USA (9 Feb 1979). 
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Micro/mini computer hardware and software are eff 
and will continue to influence the cost of solving dynamic models. 
simplified comparison of the capabilities and costs for solving prob- 
ies with BASIC, ISL, and analog/hybrid computers is presented. 
Three models are used: a simple add, multiply, divide, subtract loop; 
Forrester’s World Dynamic Model W-5; and a six-degree-of-freedom 
missile simulation. 3 figures, 3 tables. 


35493 a mark experiment for minimization algorithms. 
Lyness, J.N. (U. S. Department of Energy). Math. Comput.; 33: No. 
145, 249- 264(Jan 1979). 

In pod wo we suggest a single bench mark problem family 
for use in evaluating unconstrained minimization algorithms or rou- 
tines. In essence, this problem consists of eee Oe each al 
rithm, the rate at which it descends an unlimited valley. 
periodic nature of the problem allows us to exploit affine scale 
invariance properties of the algorithm. As a result, the capacity of 
the algorithm to minimize a wide range of helical valleys of various 
scales may be summarized by calculating a e-valued function 
sub Q/(X:). The measurement of this function is not difficult, and 
result provides information of a simple, general character for use in 
decisions about choice of algorithm. 


35494 —. scale invariance of minimization algorithms. 
Lyness, J.N. (U. S. Department of Energy). Math. Comput.; 33: No. 
145, 265- B70en 1979). 

Let f(x) be a general objective function and let f-bar(x) = 
h+mf(Ax+d). An analytic estimation of the minimum of one 
resemble an analytic estimation of the other in all nontrivial 
However, the use of a minimization algorithm on either 
might not lead to apparently unrelated of 
calculations. This paper is devoted to providing a general theory for 
the affine scale invariance of algorithms. Key elements in this theory 
are groups of transformations T whose elements relate f-bar(x) and 
f(x) given above. The statement that a specified al is 
invariant with respect to a specified group p T is . The 
invariance properties of several well-known algorithms are 
cussed. 


35495 Algebra of Gell-Mann matrices for the SU (3) group. 
Lukac, I.; Smorodinskii, Y.A. (Joint Institute for Nuclear yn 1978 
Sov. J. Nucl. Phys. (Engl. Transl.); 27: No. 6, 888-892(Jun 1978). 

The algebra of the SU (3) _— is considered in a basis not 


subalgebras of SU (3). The considered algebra is isomorphic to 


algebra of Gell-Mann matrices and is related to the group of motions 
of the root space of the algebra.1) Physics Institute of the Slovak 
Academy of Sciences, Bratislava, Czechoslovakia. 


35496 Class of linked diagrams. II. Asymptotics. Stein, P.R.; 
Everett, C.J. (Los Alamos Scientific Lab., NM). Discrete Math.; 21: 
309-3 18(1978). . ‘ie 

Linked diagrams, or complete pairings on points, were 
defined in I, where the cardinality, S/sub n/, of the set of irreducible 
pairings was calculated recursively. In the present , it is shown 
that the ratio of S/sub n/ to the total number o'} pairings (2n—1) 
double-factorial approaches the limit e~' as n — infinity. 
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1978 (a bibliography with abstracts). Report for 1976—August 
1978, 4:34817 (NTIS/PS—78/1076) 

Shear flow. Part 3. General studies (a bibliography with abstracts). 
Report for 1965—Sep 1978, 4:34528 (NTIS/PS—78/1162) 

Shear flow. Part 1, liquids (a bibliography with abstracts). Report 
for 1964—Sep 1978, 4:34406 (NTIS/PS—78/1160) 

Silicon solar cells. Volume 3. December, 1977—October, 1978 
(citations from the NTIS data base). Report for Dec 1977—Oct 
1978, 4:32878 (NTIS/PS—78/1115) 

Silicon solar cells. Volume 2. October, 1976—November, 1977 
(citations from the NTIS data base). Report for Oct 1976—Nov 
1977, 4:32877 (NTIS/PS—78/1114) 
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Silicon solar cells. Volume 2. 1976—October 1978 (citations from 
the Engineering Index data base). Report for 1976—Oct 1978, 
4:32879 (NTIS/PS—78/1116) 

Solar electric power generation. Volume 2. 1976—September, 
1978 (citations from the ntis data base). Report for 1976—Sep 
1978, 4:32927 (NTIS/PS—78/ 1108) 

Solar electric power generation. Volume 2. 1976—September, 
1978 (citations from the Engineering Index data base). Report 
for 1976—Sep 1978, 4:32928 (NTIS/PS—78/1109) 

Solar space heating and air conditioning. Volume 2. 1976— 
August, 1977 (citations from the Engineering Index data base). 
Report for 1976—August 1977, 4:32978 (NTIS/PS—78/1016) 

Superconducting magnets. Volume 2. September, 1976—August, 
1978 (a bibliography with abstracts). Report for 1976—August 
1978, 4:34441 (NTIS/PS—78/ 1063) 

Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, 

Leuingrad (USSR) 


Analysis of poloidal field in the T-10M” device with 
ferromagnetic core and internal positioning of control winding, 
4:35433 (NIIEFA-B—0358) 

Calculation of field and force topography of toroidal coils, 4:35432 
(NITEFA-B—0341) 

Effect of support number and location on the stressed state of a 
circular winding for a toroidal field in the tokamak type device, 
4:35434 (NITIEFA-LM—0368) 

Electromagnetic processes in the circuit with series-in-turn 
connection of converters and load sections at supply voltage 
inequality, 4:35438 (NIIEFA-B—0355) 

Naval Academy, MD 

Radiation induced dielectric relaxation in rare-earth doped 
calcium fluoride. Final report 1977—1978, 4:34309 (AD-A— 
058677) 

Synthesis and photolysis of model compounds for mechanistic 
studies of 1,3,5-trinitro-1,3,5-triazacyclohexane (RDX) 
decomposition. Final report, 1977—1978, 4:34376 (AD-A— 


Propulsion Test Center, Trenton, NJ (USA). Propulsion 

Technology and Project Engineering Dept. 

Performance of hot fuel in a single tube heat exchanger test rig. 
Final report, 4:32353 (AD-A—058744) 

Naval Research Lab., Washington, DC (USA) 

Ablative acceleration of laser-irradiated thin foil targets, 4:35351 
(NRL-MR—3948) 

Further studies of fuels from alternate sources - fire 
extinguishment experiments with JP-5 jet turbine fuel derived 
from shale. Final report, 4:32448 (AD-A—058586) 

Instructions for the irradiation of shear pins for the 76 mm primer. 
Final report, 4:34400 (AD-A—058587) 

Ionospheric modification: an initial report on artificially created 
equatorial spread F. Interim report, 4:35053 (AD-A—058357) 

Perspective on self-generated magnetic fields, 4:35350 (NRL- 
MR—3872) 

Structural integrity of water reactor pressure boundary 
components. Progress report for period ending 30 November 
1977, 4:33275 (AD-A—058588) 

Weapons Center, Silver Spring, MD (USA) 

Low temperature magnetization and magnetostriction of single 
crystal TMFen, 4:34204 (AD-A—058735) 

Transfer coefficients of radionuclides secreted in the milk of dairy 
cows. Final report, 4:34947 (AD-A—058781) 

Navy Personnel Research and Development Center, San Diego, CA 
(USA). San Diego Technology Action Center (SANDTAC) 
Federal Laboraory Consortium for Technology Transfer. Far 

West Region Local Government Assistance Task Force. First 
progress report, 4:33713 (UCID—18037-79-1) 
ebraska Univ., Lincoln (USA) 

25 kilowatt photovoltaic powered irrigation and grain drying 
experiment, 4:32865 (COO—4094-13) 

Photoionization of atoms. Progress report, 1 April 1978—30 
March 1979, 4:35076 (COO—2892-13) 

Nevada Univ., Reno (USA). Mackay School of Mines 
Uranium mining technology, 4:32471 (CONF-7704103—) 

New Jersey State Dept. of Health, Trenton (USA) 

Standards and general criteria for the planning and certification of 
need of megavoltage radiation oncology units in health care 
facilities, 4:34892 (HRP—0025223) 

New Mexico Environmental Inst., Las Cruces (USA) 

Development of retrofit energy conservation and solar heating 
systems, Phase I. Technical report, 4:32974 (NMEI—20) 


NUCLEAR REGULATORY COMMISSION, WASHINGTON, 


— State Univ., Las Cruces (USA). New Mexico Energy 


Improving the efficiency of natural gas irrigation pumping plants. 
Technical report, 1 January 1976—31 December 1978, 4:34038 
(NMEI—12) 

New Mexico Univ., Albuquerque (USA) 

Study of low-cost foundation/anchor designs for single-axis- 

tracking solar collector systems, 4:33030 (SAND—78-7048) 
~— Mexico Univ., Albuquerque (USA). Technology Application 
iter 


Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July—September 1976, 4:32811 (NTISUB/B/ 
024—76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October—December 1976, 4:32812 
(NTISUB/B/024—76/004) 

Solar thermal heating and cooling: a bibliography with abstracts. 
Quarterly update, October—December 1977, 4:32979 (TAC- 
STHC—77-004) 

eee TNO, Delft (Netherlands). Metaalinstituut 


Failure analysis of molybdenum oa 4:34182 (N—78-26212) 
North Carolina Univ., Chapel Hill (U 

Effect of target thickness on sce projectile x-rays and 
REC in ion-atom collisions, 4:35071 (ORO—2408-151) 

Spins and parities of low-lying states in "Kr from the ®Kr(d 
vector, t)’’Kr reaction, 4:35218 (ORO—2408-146) 

[Studies of nuclear processes]. Progress report, January 1, 1978— 
December 31, 1978, 4:35181 (ORO—2408-141) 

North Carolina Univ., Chapel Hill (USA). Dept. of Chemistry 

Photochemistry of alkenes. Final report, 1 April 1975—30 June 
1978, 4:34374 (AD-A—058523) 

North Carolina Univ., Chapel Hill (USA). Dept. of Physics and 

Astronomy 

Browian motion of a quantum oscillator and random walk in phase 
space, 4:35280 (ORO—2408-T1) 

Projectile K x-ray production in thin solid targets, 4:35089 
(ORO—2408-152) 

North Dakota Univ., Grand Forks (USA) 

Chemistry of lignite liquefaction. Quarterly report, April—June 
1978, 4:32041 (FE—2211-10) 

Northrop Research and Technology Center, Hawthorne, CA (USA) 

Uv gas laser investigations. Final technical report, 15 April 1972— 
30 March 1977, 4:34476 (AD-A—058438) 

Northwestern Univ., Evanston, IL (USA) 

Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, September 1, 1978—November 30, 1978, 4:32354 
(SAN—1809-11) 

Northwestern Univ., Evanston, IL (USA). Dept. of Chemical 

Engineering 


Crust behavior in simultaneous melting and freezing on a 
submerged flat plate, 4:34526 (COO—4171-2) 
Notre Dame Univ., IN (USA). Dept. of Electrical 
Energy savings for a solar heated and cooled building through 
adaptive optimal control, 4:32972 (LA-UR—78-2986) 
Nuclear Regulatory Commission, Washington, DC (USA) 
Indexes to Nuclear Regulatory Commission issuances, July— 
December 1977, 4:33385 (NTISUB/C/142—404) 
Licensed operating reactors. Operating units status report, data as 
of 1-31-79, 4:33282 (NUREG—0020(Vol. oye 2)) 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Rules and Records 


Nuclear Regulatory Commission issuances, 4:33386 (NTISUB/D/ 


Domestic safeguards: annual report to Congress, fiscal year 1978, 
4:32704 (NUREG—0524) 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards 
Final environmental statement related to the United Nuclear 
Corporation, Morton Ranch, Wyoming Uranium Mill 
(Converse County, Coamionun, Wadhtaenan 4:34831 ea ry 2) 
Nuclear Regulatory Commission, (USA). Office of 
Nuclear Reactor Regulation 
Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 3, 4:33383 
(NTISUB/B/201—003-R4) 
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Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 15, 4:33384 
(NTISUB/B/201—015-R5) 
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Oakland Univ., Rochester, MI (USA) 

Mechanisms for radiation damage in DNA, Progress report, 

November 1, 1977—October 31, 1978, 4:34906 (COO—2364-15) 
Oak Ridge Associated Universities, Inc., TN (USA) 

Studies of Z = 81 transitional nuclei II: 1*Pb and ‘Pb decay, 
4:35234 (ORO—4935-027) 

Oak Ridge Gaseous Diffusion Plant, TN (USA) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Lawton NTMS quadrangle, Oklahoma; Texas, 4:32467 
(GJBX—27(79)) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Austin NTMS Quadrangle, Texas, 4:32464 (GJBX— 
18(79) 

Oak ilp, Notional Lab., TN (USA) 

Analytic eigenvalue equations for collisionless drift waves in 
tokamaks, 4:35360 (LAPS—13B) 

Band structure in even-mass nuclei around A = 70, 4:35217 
(CONF-790123—1) 

Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL—-5496) 

Buildings energy use data book, supplement 1: appliance 
inventory, efficiency, and energy use in the residential sector. A 
selected bibliography, 4:33991 (ORNL/EIS—141) 

Bulk Shielding Facility quarterly report, July, August, and 
September 1978, 4:33540 (ORNL/TM—6765) 

Calculated, two-dimensional dose rates from a PWR fuel 
assembly, 4:33306 (ORNL/TM—6754) 

Central receiver for the production of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956—2) 

Cross section sensitivity analysis of a proposed neutron streaming 
experiment with a two-dimensional model, 4:35471 (ORNL/ 
TM—6588) 

Current status of environmental mercury problems, 4:34820 
(TID—29441) 

Description of radiological problems at inactive uranium mill sites 
and formerly utilized MED/AEC sites, 4:32503 (ORNL/ 
OEPA—6) 

Development progress on the Atmospheric Fluidized Bed Coal 
Combustor for cogeneration gas turbine system for industrial 
cogeneration plants, 4:33138 (CONF-790305—4) 

Dopant profile changes induced by pulsed laser annealing, 4:34297 
(CONF-780932—7) 

Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA—7) 

Ductility minimum and its reversal with prolonged aging in 
cobalt- and nickel-base superalloys, 4:34179 (CONF-781202— 
35) 

Effects of nitrogen and nitrogen getters in lithium on the corrosion 
of type 316 stainless steel, 4:34228 (CONF-790313—3) 

Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321—2) 

Electricity in lieu of nautral gas and oil for industrial thermal 
energy: a preliminary survey, 4:34029 (ORNL/TM—5937) 

Enhanced oil recovery: potential environmental consequences, 
reclamation problems and research needs, 4:32335 (CONF- 
7805143—2) 

Exposure calculation code module for reactor core analysis: 
BURNER, 4:33464 (ORNL—5180) 

First principles band theory for random metallic alloys, 4:34170 
(TID—29436) 

Fissions determination in **°Pu sample. Final report, 4:35241 
(EPRI-NP—997) 

Formerly utilized MED/AEC Sites Remedial Action Program. 
Final report, 4:32699 (DOE/EV—0005/11) 
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Fuel cycle cost studies: fabrication, reprocessing, and refabrication 
of LWR, SSCR, HWR, LMFBR, and HTGR fuels, 4:32546 
(ORNL/TM—6522) 

Gel-sphere-pac activities for the Fuel Refabrication and 
Development Program. Quarterly progress report for period 
ending March 31, 1978, 4:32508 (ORNL/TM—6747) 

Generalized bibliographic format as used by the Ecological 
Sciences Information Center, 4:34785 (ORNL/EIS—110) 

HOTSED: a discrete element model for simulating hydrodynamic 
conditions and adsorbed and dissolved radioisotope 
concentrations in estuaries, 4:34826 (NUREG/CR—0440) 

Infrared and Raman spectra of boron implanted, laser annealed 
silicon, 4:34206 (CONF-781167—4) 

Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219—4) 

Laser annealing of ion implanted silicon, 4:34205 (CONF- 
781167—2) 

Low-energy hydrogen sputtering of Au, Ni and stainless steel, 
4:35467 (CONF-790125—18) 

Measurement of the electromagnetic environment at 
Primaerkreislauf, 4:34727 (NUREG/CR—0529) 

Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125—33) 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978, 4:34183 
(ORNL—5416) 

National Biological Monitoring Inventory, 4:34757 (CONF- 
780376—1) 

New developments in the IZG of metal oxide-metal eutectic 
composites, 4:34256 (CONF-781172—2) 

New giant resonances: an experimental review, 4:35220 (TID— 
29450) 

Observations of arcing in the ISX tokamak, 4:35326 (CONF- 
790125—28) 

Operation and postirradiation examination of ORR capsule OF-2: 
accelerated testing of HTGR fuel, 4:33339 (ORNL—5428) 

ORTCAL: a code for THTF heater rod thermocouple calibration, 
4:33583 (NUREG/CR—0342) 

Oxidant effects on complex mixtures of nonvolatile organics in 
polluted waters: examination by HPLC and bioscreening, 
4:34402 (CONF-7811108—1) 

Penetrameter sensitivity and crack detectability after degradation 
of the radiographic procedure, 4:34542 (NUREG/CR—0593) 

Performanc of triso-coated HTGR fissile fuel particles during in- 
block carbonization, 4:32509 (ORNL/TM—6779) 

Polar constituents of a shale oil: comparative composition with 
other fossil-derived liquids, 4:32449 (CONF-790334—2) 

Possibilities and problems in uv radiation carcinogenesis 
experiments, 4:34918 (CONF-7809133—1) 

Process options and projected mass flows for the HTGR 
refabrication scrap recovery system, 4:32584 (ORNL/TM— 
6625) 

PWR blowdown heat transfer separate-effects program data 
evaluation report. THTF test series II, 4:33585 (NUREG/CR— 
0539) 

Radiation effects on organic insulators for superconducti 
magnets. Annual progress report for period ending September 
30, 1978, 4:34243 (ORNL/TM—6708) 

Recent trends in radiation shielding: a RSIC perspective, 4:33478 
(CONF-790222—1) 

Report on the 1972—1973 term of the Oak Ridge National 
Laboratory Environmental School, 4:35480 (ORNL/TM— 
6831) 

Reviews of the environmental effects of pollutants. VI. Beryllium, 
4:34970 (ORNL/EIS—87) 

Sources, amounts, and characteristics of low-level radioactive 
solid wastes, 4:32548 (CONF-790209—6) 

Stabilization of tearing modes to suppress major disruptions in 
tokamaks, 4:35361 (ORNL/TM—6707) 

Synchrotron radiation and atom pair correlation functions in 
electrolyte solutions, 4:34331 (CONF-7810125—1) 

Synthesis of aliphatic nitrate esters by reaction of metal nitrates 
with phosphate esters, 4:34358 (ORNL/TM—6736) 

Technical specifications: Health Physics Research Reactor, 
4:33538 (ORNL/TM—4637) 

Technical specifications: Tower Shielding Reacior II, 4:33539 
(ORNL/TM—4641) 
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Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321—3) 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 

1198, 4:33195 (NUREG/CR—0637) 

Transmission electron microscopy and electrical properties 
measurements of laser doped silicon and GaAs, 4:34147 (CONF- 
781121—19) 

VITAMIN-E: an ENDF/B-V multigroup cross-section library for 
LMFBR core and shield, LWR shield, dosimetry and fusion 
blanket technology, 4:33465 (ORNL—5505) 

X-ray powder diffraction of einsteinium compounds, 4:34391 
(CONF-780822—3) 

Oak Ridge Y-12 Plant, TN (USA) 

Automatic tension control for winding superconducting coils, 
4:34410 (Y/EN—257) 

Hot-press fabrication and joining of boron carbide, 4:34258 (Y— 
2172) 

Office of Technology Assessment (U.S. Congress), Washington, DC 

Application of solar technology to today’s energy needs. Volume 
1, 4:32813 (PB—283770) 

Renewable ocean energy sources. Part I. Ocean thermal energy 
conversion, 4:32950 (PB—283104) 

Renewable ocean energy sources. Part I. Working papers - ocean 
thermal energy conversion, 4:32949 (PB—283103) 

Office of Telecommunications, Boulder, CO (USA). Inst. for 

Telecommunication Sciences 

Further analytical investigations of electromagnetic fields in mine 
environments. Interim report, 1 November 1976—1 November 
1977, 4:32106 (PB—284553) 

Ohio State Univ., Columbus (USA). Dept. of Metallurgical 


Engineering 

Hydrogen attack of steel. Progress report, April 1, 1978—March 
31, 1979, 4:34180 (COO—2872-03) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Conditions for renormalizability of quantum flavor dynamics, 
4:35141 (COO—1545-249) 

Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineering 

Extraction of uranium from seawater: chemical process and plant 
design feasibility study, 4:32501 (GJBX—36(79)(Vol.1)) 

Selected bibliography for the extraction of uranium from 
seawater: chemical process and plant design feasibility study, 
4:32502 (GJBX—36(79)(V ol.2)) 

Oregon Univ., Eugene (USA). Dept. of Physics 

Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004—209) 

Recent theoretical developments in lepton pair production, 
4:35149 (DOE/ER/70004—206) 

Oregon Univ., Eugene (USA). Inst. of Theoretical Science 

Recent theoretical developments in lepton pair production, 
4:35149 (DOE/ER/70004—206) 

Orshansky Transmission Corp., San Diego, CA (USA) 

Design and development of a continuously variable ratio 
transmission for an automotive vehicle, Phase IV. Quarterly 
progress report, December 1977—February 1978, 4:34136 
(SAN—1165-10) 

— Inc., Toledo, OH (USA). Solar Energy Products 
iP 

Qualification test and analysis report: solar collectors, 4:33028 
(DOE/NASA/CR—150860) 

Oxford Univ. (UK). Dept. of Engineering Science 

Dynamic torsional failure of limestone tubes, 4:35009 (SAND— 
78-1654C) 
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Paris-11 Univ., 91 - Orsay (France) 

Parametric study, based on physical and economic aspects, of the 
in-pile fuel cycle of pressurized light water reactor cores, 
4:33456 (CEA-N—2009) 

PEDCO-Environmental, Inc., Cincinnati, OH (USA) 

Survey of fugitive dust from coal mines. Final report, 4:32097 

(PB—283162) 
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Pennsylvania Dept. of Environmental Resources, 

Bureau of Topographic and Geologic Survey 

D.O.E. Eastern Gas Shale Project. Quarterly report of technical 
progress,, October—December 1978, 4:32399 (ORO—5198-T1) 

D.O.E. Eastern Gas Shale Project. Quarterly report of technical 
progress, April—June 1978, 4:32400 (ORO—5198-T2) 

Pennsylvania State Univ., University Park (USA) 

Method of measuring directed electron velocities in flowing 
plasma using the incoherent regions of laser scattering, 4:35308 
(COO—4020-7) 

Study of flow and loss processes at the ends of a linear theta 
pinch. Progress report, June 1, 1978—May 31, 1979, 4:35299 
(COO—4020-9) 

—— State Univ., University Park (USA). Applied Research 


Injection nozzle geometries pursuant to the reduction of draft tube 
surge in hydroelectric pump-turbines. Master's thesis, 4:32783 
(AD-A—058826) 

Pennsylvania State Univ., University Park (USA). Dept. of Electrical 

Engineering 


Electrical materials analysis - arcing. Annual progress report, 
4:32194 (PB—284946) 
Pennsylvania State Univ., University Park (USA). Dept. of Mineral 


Engineering 

Coal mine electrical system evaluation. Volume I. Continuous 
monitoring. Annual report, 4:32098 (PB—283490) 

Coal mine electrical system evaluation. Volume II. Transients 
analysis. Annual report, 4:32099 (PB—283491) 

Coal mine electrical system evaluation. Volume III. Shielded 
cables. Annual report, 4:32100 (PB—283492) 

Coal mine electrical system evaluation. Volume IV. Computer 
modeling. Annual report, 4:32101 (PB—283493) 

Coal mine electrical system evaluation. Volume V. Battery and 
battery-charging safety. Annual report, 4:32102 (PB—283494) 

Coal mine electrical system evaluation. Volume VI. Executive 
summary. Annual report, 4:32103 (PB—283495) 

Coal mine electrical system evaluation. APL mine electrical 
system load-flow program. Task completion report, 4:32104 
(PB—283496) 

Coal mine electrical system evaluation. extended ap] mine 
electrical system load-flow program. Addendum to task 
completion report, 4:32105 (PB—283497) 

Pennsylvania Univ., Philadelphia (USA) 

Detector development summary, 4:34699 (BNL—25894) 

Experimental use of neutrinos from ISABELLE beam dumps, 
4:34665 (BNL—25863) 

Pennsylvania Univ., Philadelphia (USA). Dept. of Mechanical 

Engineering and Applied Mechanics 

Standards applicable to performance measurement of solar heating 
and cooling systems, 4:32960 (COO—4142-2) 

Temperature measurement and sensor selection for solar heating 
and cooling systems, 4:32961 (COO—4142-3) 

Philips Labs., Briarcliff Manor, NY (USA) 

System analysis, design and proof-of-concept experiment of a total 
energy system. Phase II: final report, September 16, 1977—May 
15, 1978, 4:33698 (COO—2947-5) 

Physical Sciences, Inc., Woburn, MA (USA) 

Investigation of concept of efficient short wavelength laser. 
Quarterly progress report, 1 August 1978—31 October 1978, 
4:34479 (COO—4223-6) 

Pittsburgh Univ., PA (USA) 

Projections of automobile ownership and use based on household 

lifestyle factors, 4:33657 (ORNL/SUB—7356/1) 
Pittsburgh Univ., PA (USA). Dept. of Physics and 

Development and testing of a three-stage double tandem 
accelerator-decelerator system for low energy, highly stripped 
ions. Progress report, March 1, 1978—February 28, 1979, 
4:34637 (COO—4257-2) 

Portland Cement Association, Skokie, IL (USA) 

Application of thermal energy storage in the cement industry. 
Final report, September 1977—March 1978, 4:34051 (CONS— 
5084-1) 

Power Reactor and Nuclear Fuel Development Corp., Oarai, Ibaraki 

(Japan). Oarai Engineering Center 

Acoustic noises with loss-of-flow sodium boiling experiment in 19- 
pin bundle, 4:33574 (JAPFNR—423) 

Power Reactor and Nuclear Fuel Development Corp., Tokyo (Japan) 

Progress report on fast breeder reactor development in Japan, 
April—June 1978, 4:33360 JAPFNR—425) 





PRC ENERGY ANALYSIS CO., MCLEAN, VA (USA) 


Text book of purex process for operators, 4:32523 (PNCT—852- 
77-08 
PRC oll Analysis Co., McLean, VA (USA) 
Satellite power system (SPS) international agreements, 4:32926 
(HCP/R4024—12) 
Princeton Education Center, Blairstown, NJ (USA) 
Passive solar space heating and active domestic hot water for the 
Princeton Education Center at Blairstown, 4:32965 (COO— 


5058-1) 
Princeton Univ., NJ (USA) 

Feasibility study of experiments to measure inclusive reactions at 
large x/sub F/ in ISABELLE’s small-angle hall, 4:34667 
(BNL—25865) 

Limitations on hydrogenic gas transport at ultra-low pressures, 
4:35449 

Princeton Univ., NJ (USA). Dept. of Aerospace and Mechanical 

Sciences 


Review of ammonia and hydrogen cyanide concentrations in low 
and medium-Btu coal gases, 4:32015 (FE—2762-2) 

Princeton Univ., NJ (USA). Dept. of Mechanical and Aerospace 

Engineering 

Symposium on advances in synthetic fuels presented before the 
Division of Petroleum Chemistry, American Chemical Society, 
Miami Beach meeting, September 10—15, 1978, 4:32748 
(CONF-780902— 16) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL—1529) 

Observations of several disruptions in PLT using soft and ultra- 
soft x-ray radiation, 4:35327 (PPPL—1530) 

Stability of high beta tokamaks to ballooning modes, 4:35362 
(PPPL—1535) 

Pro-Lysts, Inc., Eugene, OR (USA) 

Cultural resource investigation: Grand Coulee Dam third power 

plant extension. Volume 1, 4:32810 (PB—283172) 
Pullman Kellogg, Houston, TX (USA) 

Sources and delivery of carbon dioxide for enhanced oil recovery. 
Final report, October 1977—December 1978, 4:32232 (FE— 
2515-24) 

Purdue Univ., Lafayette, IN (USA). Inst. for Interdisciplinary 

Engineering Studies 

Factors affecting the commercialization of electric and hybrid 
vehicles, 4:34128 (COO—4250-02) 

Purdue Univ., Lafayette, IN (USA). School of Mechanical 

Engineering 

Gasification in pulverized coal flames. Semi-annual progress 
report, April 1978—December 1978, 4:32014 (FE—2029-8) 


Radian Corp., Austin, TX (USA) 

Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP—671(Vol.2)) 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP—671(Vol.1)) 

Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Nuclear 

Engineering 

Two-phase flow phenomena in nuclear reactor technology, 
4:33587 (NUREG/CR—0677) 

Research Triangle Inst., Durham, NC (USA) 

Use of the flame photometric detector method for measurement of 
sulfur dioxide in ambient air. A technical assistance document. 
Final report, September 1976—May 1978, 4:34764 (PB— 
285171) 

ee ante TNO, Rijswijk (Netherlands). Chemisch 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following } smemard 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
“See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


ABLATION/NUMERICAL ANALYSIS 
SHTP-E, a computer implementation of the finite-difference 
embedding method of ablation analysis, 4:34404 (DOE/ASMP- 
3060-16 


ABSORPTION REFRIGERATION CYCLE/PERFORMANCE 
New absorption cycle: the single-effect regenerative absorption 
refrigeration cycle, 4:33020 (LBL-6879) 
IRPTION SPECTROSCOPY/PERFORMANCE TESTING 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic analyses 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
UHV AC SYSTEMS 
AC SYSTEMS/ELECTRICAL FAULTS 
Application of quasi-Newton method to load flow studies and 
solution of load flow during three-phase fault, 4:33211 
AC SYSTEMS/LOAD MANAGEMENT 
Application of quasi-Newton method to load flow studies and 
solution of load flow during three-phase fault, 4:33211 
ACCELERATOR BREEDERS/DESIGN 
Accelerator-breeder, an application of high-energy accelerators to 
solving our energy problems, 4:34594 
ACCELERATOR BREEDERS/ECONOMIC ANALYSIS 
Status and prospects of advanced fissile fuel breeders, 4:35419 
(CONF-790117-1) 
ACCELERATOR FACILITIES/BACKGROUND RADIATION 
Muon backgrounds in experimental halls, 4:34656 (CONF- 
7706150-P2) 


ACCELERATOR FACILITIES/CONSTRUCTION 
Interactions between the colliding beams program and the fixed 
target experimentation, 4:34658 (CONF-7706150-P2) 
ACCELERATOR FACILITIES/DATA ACQUISITION 
Data ecm and processing on electron beam fusion 
accelerators, 4:34664 
ACCELERATOR FACILITIES/DESIGN 
Experimental hall design considerations, 4:34655 (CONF-7706150- 
P2) 
ACCELERATORS 
See also COLLECTIVE ACCELERATORS 
CYCLOTRONS 
ELECTROSTATIC ACCELERATORS 
HEAVY ION ACCELERATORS 
LINEAR ACCELERATORS 
STANFORD 20-GEV LINAC 
STORAGE RINGS 
SYNCHROTRONS 
VAN DE GRAAFF ACCELERATORS 
ACCELERATORS/BEAM DUMPS 
Design and development of multi-megawatt beam dumps, 4:34643 
ACCELERATORS/MEETINGS 
= international conference on high energy accelerators, 
4:34585 
Tenth international conference on high energy accelerators, 
4:34586 
ACCIDENTS 
See also RADIATION ACCIDENTS 
REACTOR ACCIDENTS 
ACCIDENTS/EVALUATION 
Accidents at work and their causes. Cause of accident analysis, 
4:34991 
ACES 
See QUARKS 
CETYLENE/CHEMICAL REACTIONS 
Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
ACETYLENE/SYNTHESIS 
Procedure and device for synthesizing a gas mixture containing 
acetylene, ethylene, methane, and hydrogen by thermal 
cracking of liquid hydrocarbons (Patent), 4:32747 
CETYLENES 


See ALKYNES 
ACID ELECTROLYTE FUEL CELLS/ELECTRODES 
Process for the manufacture of an electrode for fuel cells 
containing tungsten carbide (German patent), 4:33966 
ACID ELECTROLYTE FUEL CELLS/ELECTROLYTES 
Definition of chemical and electrochemical of a fuel 
cell electrolyte. Interim technical report, 25 ber 1977-24 
July 1978, 4:33961 (AD-A-058795) 
ACID ELECTROLYTE FUEL CELLS/POISONING 
ey measurements on platinum in sulphuric acid solutions, 
4: 5 
ACID MINE DRAINAGE/BIBLIOGRAPHIES 
Acid mine drainage (a bibliography with abstracts). Report for 
1964-September 1978, 4:32074 (NTIS/PS-78/1067) 
ACID RAIN/CHEMICAL COMPOSITION 
Chemistry of acid rain at Lewes, Delaware as part of the 
precipitation chemistry network of MAP3S {Sea salt and salt 
marshfluxes contribute heavily to sulfate content of acid rain at 
Lewes), 4:34770 (UCRL-13954) 
ACID RAIN/SEASONAL VARIATIONS 
Chemistry of acid rain at Lewes, Delaware as part of the 
precipitation chemistry network of MAP3S (Sea salt and salt 





ACIDITY 


marshfluxes contribute heavily to sulfate content of acid rain at 
Lewes), 4:34770 (UCRL-13954) 
ACIDITY 
See PH VALUE 
ACIDS (ORGANIC) 
See ORGANIC ACIDS 
ACOUSTIC EMISSION TESTING/OPTIMIZATION 
Optimization of certain parameters of an acoustic monitoring 
system for structures, 4:34544 (UCRL-Trans-11441) 
ACOUSTIC MONITORING 
— of the Sodium Loop Safety Facility P2 experiment, 
4:33605 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACTINIDE BURNER REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
Burning actinides in very hard spectrum reactors, 4:32684 
ACTIVITY LEVELS/COMPUTER CODES 
Exposure calculation code module for reactor core analysis: 
URNER, 4:33464 (ORNL-5180) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOMAS/RADIOINDUCTION 
Respiratory tract tumors in Syrian hamsters following inhalation 
of Pu-ZrOz particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO./ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADULTS/DELAYED RADIATION EFFECTS 
Long-term effects of **°Pu injection in adult, weanling, newborn 
and fetal rats, 4:34941 (PNL-2850(Pt. 1)) 
ADULTS/RADIONUCLIDE KINETICS 
Gastrointestinal absorption and retention of thorium-228 in adult 
and neonatal rats, 4:34954 (PNL-2850(Pt.1)) 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
AERIAL SURVEYING/DATA PROCESSING 
Aerial radiometric data modeling program, 4:34719 
AEROSOL GENERATORS 
Respirable aerosols from a Trost air jet mill/Wright dust feed 
aerosol generator, 4:34767 (PNL-2850(Pt.1)) 
AEROSOL MONITORING 
Dilution probe for an aerosol mass monitor, 4:34730 (PNL- 
2850(Pt.1)) 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/CLASSIFICATION 
Development of an aerosol size classifier: a two-dimensional self- 
similar virtual impactor. Progress report, January 31, 1978- 
January 31, 1979, 4:34403 (COO-4319-4) 
AEROSOLS/DISSOLUTION 
Dissolution of LMFBR fuel-sodium aerosols (Plutonium dioxide), 
4:34787 (PNL-2850(Pt.1)) 
AEROSOLS/ENVIRONMENTAL TRANSPORT 
Long distance transport of carbonaceous matter, 4:34762 (IVL-B- 


441) 
AEROSOLS/INHALATION 
Atropine inhibition of acute sulfuric-acid-induced 
bronchoconstriction in guinea pigs, 4:34973 (PNL-2850(Pt.1)) 
Biological behavior of mixed LMFBR-fuel-sodium aerosols (Rats, 
*°Pu), 4:34789 (PNL-2850(Pt.1)) 
Respirable aerosols from a Trost air jet mill/Wright dust feed 
aerosol generator, 4:34767 (PNL-2850(Pt.1)) 
AEROSOLS/PHOTOMETRY 
Photodetection of aerosol concentration, 4:34728 (PNL- 
2850(Pt.1)) 
AEROSOLS/SIMULATION 
Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere. Annual report Sep 
1977-Jan 1978, 4:33594 (PB-286865) 
AEROSOLS/SPECTROPHOTOMETRY 
Spectrophotometric analyses of LMFBR fuel-sodium aerosols 
(PuO2, U), 4:34788 (PNL-2850(Pt. 1)) 
AFTERBURNERS/DESIGN 
Exhaust gas reaction chambers for internal combustion engine 
(Patent), 4:34110 
pret for reducing pollutants in engine exhaust gas (Patent), 
4:34098 
AGING/MATHEMATICAL MODELS 
Longevity, aging, and comparative cellular and molecular biology 
of the house mouse, Mus musculus, and the white-footed mouse, 
Peromyscus leucopus, 4:34880 
AGR TYPE REACTORS/FISSION PRODUCT RELEASE 
Influence of iodine vapour on creep rupture properties of 20% 
chromium-25% nickel niobium-stabilized stainless steel, 4:34202 
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AGRICULTURAL WASTES 
See also MANURES 
AGRICULTURAL WASTES/WASTE PROCESSING 
Technical and economic feasibility study for the industrial 
utilization of waste derived fuel gas (Feasibility study of 
medium-Btu gas production from waste using Purox Process), 
4:34090 (SAN-2092-T1) 
AGRICULTURE 
See also FARMS 
Beneficial uses program. Progress report for period ending March 
31, 1978, 4:34911 Se ee 
AGRICULTURE/ENERGY CONSUMPTION 
Agricultural policy i e grey of changing energy prices and 


pe SN - :34030 283311) 
GEOTHERMAL FIELD/GEOLOGY 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-4051-26) 
AHUACHAPAN GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pr ene to decontamination and 


decommissioning o — 4:34945 (ORNL/OEPA-7) 
AIR/WAVE PROPAGA 
Cut off of a laser beam by an expanding supersonic plasma, 


See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/CONTROL EQUIPMENT 
Heating and cooling efficiency control (Patent), 4:33996 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/HEAT STORAGE 
Electric rates for ercializing thermal storage in buildings, 


per 
4:33987 (CONF-781235-2) 
FILTERS 


Aerosol and iodine removal in a reprocessing plant: concept of the 
a dissolver off gas section, 4:32575 (AED-Conf-77-473- 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/HEAT EXCHANGERS 
Current experimental results from operation of the G.E. closed 
cycle ceramic regenerative heat exchanger, 4:33893 
Heat —— for MHD electric power generation systems, 
4:33878 


AIR HEATERS/MATERIALS TESTING 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4:33868 
Corrosion studies of MHD preheater materials, 4:33848 (FE-2524- 


8) 
Corrosion of MHD materials in liquid seed slag, 4:33892 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 
2) 
Materials evaluation-MERDI Applied ry Division and 
university management, 4:33852 (FE-2524- 
Materials evaluation-MERDI Applied * seat Division and 
University Management, 4:33853 (FE-3087-2) 
Progress on the testing of refractories for directly-fired MHD air 
heater service, II, 4:33872 
Progress on the a of refractories for directly-fired MHD air 
heater service, 4 
Support testing and design study: evaluation of regenerative air 
eaters. Progress report, July-September 1977 (For MHD 
enerators), 4:33847 (FE- 2954-8) 
AIR HEATERS/TECHNOLOGY ASSESSMENT 
Hi ne oxidizer preheater (For MHD generators), 
AIR HEATERS/TEMPERATURE CONTROL 
— ss for MHD electric power generation systems, 


AIR INFILTRATION/MEASURING METHODS 
Infiltration: pressuriztion correlations: detailed measurement on a 
California house, 4:33990 (LBL-7824) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
STATIONARY POLLUTANT SOURCES 
AIR POLLUTION/CORROSIVE EFFECTS 
Air pollution effects on materials (citations from the NTIS data 
base). Report 1964-August 1978, 4:34229 (NTIS/PS-78/1073) 
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Air pollution effects on materials (citations from the American 
Petroleum Institute data base). Report for 1971-April 1978, 
4:34230 (NTIS/PS-78/1074) 

AIR POLLUTION/DIFFUSION 

Diffusion of pollutants from roof outlets of chemical plants, 

4:34773 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 

A review of regional-scale air quality models for long distance 
dispersion modeling in the four corners region. Contract report, 
4:34765 (PB-285627) 

Analysis of plume rise from jet aircraft, 4:34758 (CONF-790142-1) 

AIR POLLUTION/EXPOS URE CHAMBERS 

Design of a plant-exposure cuvette system effects of air pollutants, 
4:34761 (IVL-B-429) 

AIR POLLUTION/MONITORING 

Air quality data - 1977 third quarter statistics. Quarterly report 
Jul-Sep 1977, 4:34763 (PB-283160) 

Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 

Chemistry of acid rain at Lewes, Delaware as part of the 
precipitation chemistry network of MAP3S (Sea salt and salt 
marshfluxes contribute heavily to sulfate content of acid rain at 
Lewes), 4:34770 (UCRL-13954) 

Formulation and application of a source finding algorithm 
(Mathematical model for determining location and strength of 
stationary pollutant sources using data obtained from air quality 
monitoring networks), 4:34759 (CONF-790142-2) 

AIR POLLUTION/SAMPLING 

Environmental analysis of trace elements and submicron particles 
from MHD test facilities, 4:33801 (FE-2524-8) 

Environmental analysis of trace elements and submicron particles 
from MHD test facilities, 4:33803 (FE-3087-2) 

AIR POLLUTION/TOXICITY 

Effects on humans, 4:34988 

AIR POLLUTION ABATEMENT 

Air conservation. Volume 11, number 4(60) 1977, 4:34578 (PB- 
285237-T/SL) 

AIR POLLUTION ABATEMENT/COST BENEFIT ANALYSIS 

Emission or immission. Reflections on an economically optimal 
concept for immission protection on the flue gas side, 4:34775 

AIR POLLUTION ABATEMENT/ENERGY DEMAND 

Energy requirements for air pollution abatement equipment in 

Texas. Environmental Study — = 4:34573 (UT/CES-ES-6) 
AIR POLLUTION CONTROL/CO; 

National Environmental Impact Retails No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 

AIR POLLUTION CONTROL/COST BENEFIT ANALYSIS 

Keeping the air clean with stacks of the right dimensions. Stacks: 
cheaper, better, 4:34776 

AIR QUALITY/DATA COMPILATION 

Air quality data - 1977 third quarter statistics. Quarterly report 
Jul-Sep 1977, 4:34763 (PB-283160) 

AIR QUALITY/MEASURING METHODS 

A study of horizontal visibility, atmospheric vertical optical 
properties and solar Insolation at Stanton, North Dakota. Final 
report, 4:34766 (PB-285981) 

AIR QUALITY/MONITORING 

CDIF environmental monitoring-Air quality/meteorology, 
4:33814 (FE-2524-8) 

AIR SAMPLERS/CALIBRATION 

Calibration of an Andersen stack sampler by use of a Berglund- 
Liu-aerosol generator, 4:34417 

AIR SAMPLERS/PERFORMANCE TESTING 

Air sampling system for evaluating the thyroid dose commitment 
due to fission products released from reactor containment. Final 
report, 4:34671 (NUREG/CR-0314) 

AIR SAMPLERS/ULTRAFILTRATION 

Relative solubiolity i in simulated biological fluids of PuOs on air 

sampler filters (7**Pu, 7*°Pu), 4:34943 (PNL-2850(Pt. 1)) 
AIRCRAFT 

Use of helicopters in maintenance work on high-voltage power 

transmission lines, 4:33233 
AIRCRAFT/GAS TURBINES 

Energy conserving aircraft from the engine viewpoint, 4:34021 

Set of qualification test methods for rating oils for aviation gas- 
turbine engines, 4:32379 

AIRCRAFT/LUBRICATING OILS 

Influence of antioxidant additive exhaustion on thermal-oxidative 
stability of lubricating oils, 4:32378 

Investigation of high-temperature properties of aviation oils, 
4:32382 

AIR 


CRAFT FUELS 
See AVIATION FUELS 


ALKANES/CHEMICAL REACTION YIELD 


ALABAMA/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot 
Report to Congress, 4:33709 (DOE/CS-1174) 
ALARM SYSTEMS/TESTING 
Greater safety in monorail operation by effective alarm 
equipment, 4:34134 
ALASKA/AIR POLLUTION 
Measurement and identification of aerosols collected near Barrow, 
Alaska, 4:34756 (AD-A-058606) 
ALASKA/GEOCHEMICAL SURVEYS 
Results of elemental Se of water and waterborne sediment 
samples from areas of Alaska proposed for the Chukchi Imuruk 
National Reserve, Selawik National Wildlife Refuge, and Cape 
Krusenstern National Monument (NURE reconnaissance), 
4:32466 (GJBX-26(79)) 
ALASKA/URANIUM DEPOSITS 
Results of elemental analyses of water and waterborne sediment 
samples from areas of Alaska proposed for the Chukchi Imuruk 
National Reserve, Selawik National Wildlife Refuge, and Cape 
Krusenstern National Monument (NURE reconnaissance), 
4:32466 (GIBX-26(79)) 
ALBERTA/COAL DEPOSITS 
Major cleat trends in Alberta Plains coal, 4:32089 
ALBERTA/ENERGY POLICY 
Address to the Solar Energy Update 1977 Conference, 4:33681 
ALCOHOL FUEL CELLS/POISONING 
Impedance measurements on platinum in sulphuric acid solutions, 
4:33955 
ALCOHOLS 
See also ETHANOL 
METHANOL 
PROPANOLS 
ALCOHOLS/BIODEGRADATION 
~ novo synthesis and decomposition of veratryl alcohol by a 
ignin-degrading basidiomycete, 4:34897 
ALCOHOLS BIOSYNTHESIS 
De novo synthesis and decomposition of en alcohol by a 
lignin-degrading basidiomycete, 4:34897 
ALCOHOLS/CHEMICAL REACTION YIELD 
High-pressure carbonylaton of metal-coordinated 
hydrogenolysis of the ketene complexes, 4:32755 
ALDEHYDES 
See also GLUCOSE 
RIBOSE 
ALDEHYDES/CHEMICAL REACTION YIELD 
High-pressure carbonylaton of metal-coordinated carbenes and 
hydrogenolysis of the ketene complexes, 4:32755 
FVEN WAVES/INSTABILITY 
Note on the modulation instability of long Alfen waves parallel to 
the magnetic field, 4:35406 
ALFVEN WAVES/MODULATION 
Note on the modulation instability of long Alfen waves parallel to 
the magnetic field, 4:35406 
ALGAE/BIOCHEMISTRY 
Polysaccharides from heterocyst and spore envelopes of a blue- 
green alga (Anabaena cylindrica), 4:34852 
ALGAE/GROWTH 
Biomass recycling and species competition in continuous cultures, 
4:34895 
ALGAE/NITROGEN FIXATION 
Distribution of nitrogen-fixing blue-green algae in the forests, 
4:32917 
ALGORITHMS 
Algorithm of control of the technical state of gas production 
plants, 4:32409 
Bench mark experiment for minimization algorithms, 4:35493 
ALGORITHMS/SCALE INVARIANCE 
Affine scale invariance of minimization rithms, 4:35494 
ALKALI METAL COMPOUNDS/SP iC HEAT 
Slag-seed equilibria and separations related to the MHD system, 
4:33901 (FE-2524-8) 
ALKALOIDS 
See also ATROPINE 
ALKALOIDS/CHEMICAL REACTION YIELD 
Synthesis of anatoxin a via intramolecular cyclization of iminium 
salts, 4:34363 


See also CYCLOALKANES 

HEXANE 

METHANE 

PARAFFIN 

ALKANES/CHEMICAL REACTION YIELD 
Hydrogenation of carbon monoxide over alkali metal- 

intercalates. Reaction selectivity and catalyst deacti' 
characteristics, 4:34348 





ALKANES/CHEMICAL REACTIONS 


ALKANES/CHEMICAL REACTIONS 
Growth and decay properties of trapped H and D atoms produced 
by the photolysis of HI, DI, and HBr in 3MP-di4 glass. 
Evidence for tunneling abstraction of D from C-D bonds by H}, 
4:34338 
ALKANES/ISOMERIZATION 
Effectiveness of combining processes of light naphtha 
isomerization and adsorptive separation of n-paraffins on 
zeolites, 4:32302 
ALKANES/PHYSICAL PROPERTIES 
Structural features of high-purity naphthenic/paraffinic 
hydrocarbons recovered from various crude oils, 4:32367 
ALKANES/POLYMERIZATION 
Process for motor fuel production by olefin polymerization 
(Patent), 4:32272 
ALKANES/SEPARATION PROCESSES 
Effectiveness of combining processes of light naphtha 
isomerization and adsorptive separation of n-paraffins on 
zeolites, 4:32302 
ALKANES/VISCOSITY 
Influence of molecular structure of mineral and synthetic 
components on viscosity index of blends, 4:32293 
ALKENES 
See also ETHYLENE 
PROPYLENE 
ALKENES/CHEMICAL REACTION YIELD 
Hydrogenation of carbon monoxide over alkali metal-graphite 
intercalates. Reaction selectivity and catalyst deactivation 
characteristics, 4:34348 
Role of readsorption in determining the product distribution 
during CO hydrogenation over Fe single crystals, 4:32741 
ALKENES/CHEMICAL REACTIONS 
Kinetic isotope effects in mechanisms of thermal allylic 
rearrangements, 4:34372 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
ALKENES/PHOTOCHEMISTRY 
Photochemistry of alkenes. Final report, 1 April 1975-30 June 
1978, 4:34374 (AD-A-058523) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYNES 
See also ACETYLENE 
ALKYNES/CHEMICAL REACTIONS 
Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
ALLOY 800 
See INCOLOY 800 
ALLOYS/FABRICATION 
Closed cell metal foam method (Patent), 4:34159 
Method for homogenizing alloys susceptible to the formation of 
carbide stringers and alloys prepared thereby (Patent), 4:34160 
ALLOYS/TRAPPING 
Closed cell metal foam method (Patent), 4:34159 
ALPHA DETECTION 
On-line monitor for alpha-emitting aerosols, 4:34674 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA PARTICLES/HEALTH HAZARDS 
Estimation of risk for lung cancer induced by inhaled alpha- 
emitting radionuclides at very low doses (Rats), 4:34933 (PNL- 
2850(Pt.1)) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
ALPHA REACTIONS/INELASTIC SCATTERING 
Isospin decomposition of nuclear multipole matrix elements from 
y decay rates of mirror transitions: Test of values obtained with 
hadronic probes, 4:35204 
Mechanism of inelastic scattering and the angular correlation 
function of the reaction ''C(a,a’y)'?C, 4:35198 
ALPHA REACTIONS/STRIPPING 
Mechanism of (a,p), (a,d), and (a,t) reactions in 77 Al, 5°Co, and 
197 Au, 4:35208 
ALPHA SOURCES/AIR POLLUTION CONTROL 
Radon daughter control in the Uravan Mineral Belt, 4:32485 
(CONF-7704103-) 
ALPHA SOURCES/RADIATION MONITORING 
US Bureau of Mines radiation control research, 4:32486 (CONF- 
7704103-) 
ALPHA-TRANSFER REACTIONS/NUCLEAR REACTION 
KINETICS 
Multipole pairing states and the correspondence between two- and 
four-particle transfer reactions, 4:35222 
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ALTERNATORS/ELECTRICAL FAULTS 
Transient egy gyre to three-phase faults on a wind turbine 
‘oledo Univ, 4:33110 (N-78-26542) 
AL ATORS/SIMULATION 
Parameter estimation for generator simulation studies. Final report 
Jul 1976-Jul 1977, 4:33137 (AD-A-057006) 
AUGER EFFECT 


Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
ALUMINIUM/CHARGE DISTRIBUTION 
Chemically induced charge redistribution at Al-GaAs interfaces, 
4:34212 
ALUMINIUM/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
ALUMINIUM/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
Mining and utilization of western coal, 4:32096 (IS-4616) 
ALUM ICAL PROPERTIES 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4: ~~ (CONF-790125-33) 
ALUMINIUM/PRODUCTION 
Aluminum industry energy conservation workshop III: papers (16 


i 4:33729 
ALUMINIUM/STRAIN HARDENING 
Work hardening and creep of MgO, 4:34188 
ALUMINIUM/STRAIN RATE 
Development of strain-rate gradients, 4:34191 
ALUMINIUM/SURFACE COATING 
Transmission electron microscopy and electrical properties 
measurements of laser doped silicon and GaAs, 4:34147 (CONF- 
781121-19) 
ALUMINIUM 27 TARGET/ALPHA REACTION: 
Mechanism of (-P) (a,d), and (a,t) reactions in PAL 5°Co, and 
187 Au, 4:3520! 
ALUMINIUM 2 "TARGET/HADRON REACTIONS 
Multiplicity distribution of secondary particles on nuclei at 


energies 200 and 800 GeV, 4:35124 
ALUMINIUM ALLOYS/CHEMICAL PREPARATION 


Lithium-aluminum-iron electrode composition (Patent), 4:33644 
ALUMINIUM ALLOYS/CRYSTALLIZATION 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 
ALUMINIUM ALLOYS/DUCTILITY 
Ductile fracture of aluminum tensile specimens, 4:34186 (UCRL- 
81751) 
ALUMINIUM ALLOYS/FABRICATION 
Method to produce a lithium alloy-containing negative electrode 
(German patent), 4:33647 
ALUMINIUM ALLOYS/GAS TUNGSTEN-ARC WELDING 
Electric arc welding gun (Patent), 4:34158 
ALUMINIUM ALLOYS/HARDNESS 
Relationship between hardness and flow stress of ordered ZrsAl 
polycrystals, 4:34200 
ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties and microstructure of heat treated and 
uenched Ti-6aL-4V. Final report, 1 September 1976-30 
tember 1977, 4:34178 (AD-A-058691) 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
ALUMINIUM ALLOYS/MICROSTRUCTURE 
Mechanical properties and microstructure of heat treated and 
uenched Ti-6aL-4V. Final report, 1 September 1976-30 
tember 1977, 4:34178 (AD-A-058691) 
ALUMINIUM ALLOYS/MODIFICATIONS 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 
ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation response of the ordered phase Zr3A1 (Fast neutrons), 
4:34253 
Radiation-damage considerations _—— 4:34241 
ALUMINIUM ALLOYS 
Relationship between hardness and iw stress of ordered Zr3Al 
polycrystals, 4:34200 
JUMINIUM CHLORIDES/CHEMICAL REACTIONS 
Vapor complexes of samarium(III) and samarium(II) chlorides 
with aluminium(III) chloride, 4:34347 
ALUMINIUM CHLORIDES/DISSOCIATION 
Vapor complexes of samarium(III) and samarium(II) chlorides 
with aluminium(III) chloride, 4:34347 
ALUMINIUM COMPLEXES/CHEMICAL REACTION YIELD 
Vapor complexes of samarium(III) and samarium(!!) chlorides 
with aluminium(III) chloride, 4:34347 
UUMINIUM OXIDES 


See also SPINELS 
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ALUMINIUM OXIDES/ACOUSTIC EMISSION TESTING 
Acoustic emission sources in brittle solids, 4:34302 (LBL-8335) 
ALUMINIUM OXIDES/CORROSION 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 


2) 
ALUMINIUM OXIDES/CORROSION RESISTANCE 
Corrosion studies of MHD preheater materials, 4:33848 (FE-2524- 
8) 
Deterioration of insulating wall materials near the electrodes, 
4:33869 
ALUMINIUM OXIDES/DIELECTRIC PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
ALUMINIUM OXIDES/FABRICATION 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Ionic conductivity of LigO-based mixed oxides and the effects of 
moisture and LiOH on their electrical and structural properties, 
4:34280 
ALUMINIUM OXIDES/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
ALUMINIUM OXIDES/MATERIALS TESTIN 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 


2) 
ALUMINIUM OXIDES/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
ALUMINIUM OXIDES/OPTICAL PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
ALUMINIUM OXIDES/OXIDATION 
Oxidation of sintered cobalt oxide, 4:34287 
ALUMINIUM OXIDES/PHASE DIAGRAMS 
Materials evaluation-MERDI Applied Research Division and 
university management, 4:33852 (FE-2524-8) 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
ALUMINIUM OXIDES/THERMAL CONDUCTIVITY 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
ALUMINIUM OXIDES/THERMAL DIFFUSIVITY 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
ALUMINIUM OXIDES/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
ALUMINIUM SILICATES 
See also SMECTITE 
ALUMINIUM SILICATES/IONIC CONDUCTIVITY 
Ionic conductivity in low carnegieite compositions based on 
NaAlISiOu, 4:34281 
AMBIENT TEMPERATURE/DATA PROCESSING 
Flight measurements on cooling tower plumes: measurement data 
from the NEURATH II Measurement Program on wet natural 
draft cooling towers, 4:34797 (ANL-Trans-1160) 
AMERICIUM 241 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
AMERICIUM 241/ADSORPTION 
Adsorption of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 
AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 
In vitro dose-response of macrophages to **®PuO, and 741 AmOn, 
4:34957 (PNL-2850(Pt.1)) 
AMERICIUM 241/DOSIMETRY 
Internal dosimetry program in a plutonium facility, 4:34946 
AMERICIUM 241/ENVIRONMENTAL TRANSPORT 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
AMERICIUM 241/MAXIMUM PERMISSIBLE BODY BURDEN 
Internal dosimetry program in a plutonium facility, 4:34946 
AMERICIUM 241/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
AMERICIUM 241/PHAGOCYTOSIS 
Phagocytosis of 7*AmO: by pulmonary macrophages in vitro, 
4:34956 (PNL-2850(Pt.1)) 
AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 
Preliminary analysis offirst crop of plants grown in seven soils 
uniformly contaminated with four transuranic elements 
simultaneously. Quarterly progress report (7°7Np; 7°°Pu; 241Am; 
244Cm; wheat), 4:34809 (NUREG/CR-0700) 


ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 


AMERICIUM 243/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
AMERICIUM ISOTOPES/REMOVAL 
Effects of orally administered 2,3-dihydroxybenzoic acid in the 
excorporation of Am and Pu from the rat, 4:34958 (PNL- 
2850(Pt. 1)) 
AMINO ACIDS 
See also DTPA 
GLYCINE 
HISTIDINE 
NTA 
AMINO ACIDS/BIOCHEMICAL REACTION KINETICS 
Amino acid sequence of a myosin fragment that contains SH-1, 
SH-2, and N/sup tau/-methylhistidine, 4:34858 
Mechanisms for radiation damage in DNA, Progress report, 
November 1, 1977-October 31, 1978 (Gamma radiation), 4:34906 
(COO-2364-15) 
AMINO ACIDS/PHOTOCHEMISTRY 
Energy transfer mechanisms in photobiological reactions. Final 
report, 1 April 1960-31 March 1979 (Photodynamic processes in 
selected biomolecules), 4:34905 (COO-875-180) 
AMINO ACIDS/RADIOPHARMACEUTICALS 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 
AMINOACETIC ACID 
See GLYCINE 
AMMINES/NEUTRON DIFFRACTION 
Spin fluctuations in a random one-dimensional Heisenberg 
antiferromagnet: (CDs)4NMn/sub c/Cu/sub 1-c/Cls, 4:34307 
AMMINES/SPIN WAVES 
Spin fluctuations in a random one-dimensional Heisenberg 
antiferromagnet: (CDs)4NMn/sub c/Cu/sub 1-c/Cls, 4:34307 
AMMONIA/CHEMICAL REACTION YIELD 
Review of ammonia and hydrogen cyanide concentrations in low 
and medium-Btu coal gases, 4:32015 (FE-2762-2) 
AMMONIA/PRODUCTION 
Assessment of free-living nitrogen fixing microorganisms for 
commercial nitrogen fixation (Klebsiella penumoniae and 
Azotobacter vinelandii), 4:32905 (JPL-PUBL-78-60) 
Central receiver for the production of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956-2) 
AMMONIA/REMOVAL 
Review of ammonia and hydrogen cyanide concentrations in low 
and medium-Btu coal gases, 4:32015 (FE-2762-2) 
AMMONIA/SYNTHESIS GAS 
Production of hydrogen rich gas by combined steam reforming 
and intermediate oxidation-reduction, 4:32731 
AMMONIUM COMPOUNDS/CHEMICAL REACTIONS 
Dynamic and static aspects of solubilization of neutral arenes in 
ionic micellar solutions, 4:34367 
AMMUNITION/IRRADIATION 
Instructions for the irradiation of shear pins for the 76 mm primer. 
Final report, 4:34400 (AD-A-058587) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMYLUM 
See STARCH 
ANALOG-TO-DIGITAL CONVERTERS/JOSEPHSON 
JUNCTIONS 
Josephson a/d converter development. Annual technical report, 1 
May 1977-30 April 1978, 4:34438 (AD-A-058638) 
ANEMIAS/GENETICS 
Heme biosynthesis and drug metabolism in mice with hereditary 
hemolytic anemia, 4:34851 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
RESPIRATORY TRACT CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 
Cancer and Toxicology Section, 4:34840 (ORNL-5496) 
Circular dichroic and sedimentation studies of phosphorylated Hi 
from Chinese hamster cells, 4:34848 
Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells 
(Chick embryos), 4:34861 
Regulation of S-100 synthesis in rat glial cells, 4:34846 (PNL- 
2850(Pt.1)) 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL-5496) 





ANIMAL CELLS/CELL DIFFERENTIATION 


Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 

ANIMAL CELLS/CELL DIFFERENTIATION 

Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells 
(Chick embryos), 4:34861 

ANIMAL CELLS/CFU 

Concentration response curves of heavy metals’ cytotoxicity in 
vero cells, 4:34967 (PNL-2850(Pt.1)) 

Exposure of mammalian cell cultures to static magnetic fields, 
4:34865 (PNL-2850(Pt. 1)) 

ANIMAL CELLS/MUTATIONS 

Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 

ANIMAL CELLS/RADIOSENSITIVITY 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
ANIMAL CELLS/VOLUME 
Two procedures for estimating mean cell volume, 4:34872 
FEEDS/PRODUCTION 
Thermophilic, anaerobic fermentation of beef cattle residue, 
4:32911 (TID-29414) 
SHELTERS/AIR CONDITIONING 
Operating experiences with heat pumps in stables, 4:34015 
ANIMALS 


(See also specific animal names.) 
See also AQUATIC ORGANISMS 
INVERTEBRATES 


NEONATES 
ANIMALS/MONITORING 
National Biological Monitoring Inventory (Data base for 
information on biological monitoring of power plant impacts on 
environment), 4:34757 (CONF-780376-1) 
ANIMALS/RADIATION MONITORING 
National Biological Monitoring Inventory (Data base for 
information on biological monitoring of power plant impacts on 
environment), 4:34757 (CONF-780376-1) 
ANIMALS/RESPIRATION 


CO, production in animals: anal tential errors in the 


ysis of po 
doubly labeled water method (*H and 1*O), 4:34902 (UCLA-12- 
1189) 
ANNUAL ENERGY STORAGE/FEASIBILITY STUDIES 
Assessment of the technoeconomic feasibility or seasonal thermal 
energy storage systems (STES), 4:33070 (ANL/EES-TM-35) 
CILITY., 


ANTARES FA /POWER SUPPLIES 
Development of spark cathode E-guns. Draft final reprt, Phase I, 
July-October 1978, 4:35436 (DOE/DP-01597-1) 
|AS 


See also RADIO EQUIPMENT 
ANTENNAS/EVALUATION 
Transmit antennas for portable VLF to MF wireless mine 
communications. Final contract report May 1974-May 1977, 
4:32108 (PB-285004) 
ANTHRACITE/COMBUSTION 
Influence of coal type and drying upon MHD power plants and 
components, 4:33885 
ANTIBIOTICS/BIOCHEMICAL REACTION KINETICS 
Oligomycin-dependent ionophoric protein subunit of 
mitochondrial adenosinetriphosphatase (Yeasts), 4:34860 
ANTIBIOTICS/BIOLOGICAL EFFECTS 
Oligomycin-dependent ionophoric protein subunit of 
mitochondrial adenosinetriphosphatase (Yeasts), 4:34860 
ANTIMONY ALLOYS/EXCITATION 
Magnetic excitations in uranium antimonide, 4:34216 
ANTIMONY ALLOYS/PHYSICAL RADIATION EFFECTS 
Influence of the intensity of electron irradiation on the formation 
of defects in indium antimonide (7 MeV), 4:34251 
ANTIMONY IODIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High no studies of soft mode transitions in solids, 4:34269 


See MUONS PLUS 
ANTIPROTON BEAMS/ELECTRON COOLING 
Electron space charge and solenoidal field effects on the proton 
cooling ring, 4:34625 (CONF-7706150-P1) 
End effects of the cooling section on the proton (antiproton) 
beam, 4:34626 (CONF-7706150-P1) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
APPALACHIA/GEOLOGICAL SURVEYS 
Devonian shales of Ohio and their eastern and southern 
equivalents, 4:32398 (METC/CR-79/2) 
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APPALACHIA/NATURAL GAS DEPOSITS 

Shale characterization and resource ogee of the Devonian 
black shales of the A hian basin. Quarterly report, April- 
June 1978, 4:32397 2287-T5) 

APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
GAS APPLIANCES 
REFRIGERATORS 
STOVES 
WATER HEATERS 
APPLIANCES/ENERGY CONSUMPTION 

Buildings mye use data book, supplement 1: appliance 
inventory, efficiency, and energy use in the residential sector. A 
selected bibliography (180 citations), 4:33991 speared 

AQUACULTURE/WASTE HEAT UTILIZATIO 

Use of waste heat of an electric power station “ warm water fish 

farming: problems and future outlook, 4:34053 (DOE/ET-0076) 
AQUATIC YSTEMS/BIBLIOGRAPHIES 

Ecosystem models. Volume 2. November, 1975-1977 (a 
bibliography with abstracts). Report for Nov 1975-Nov 1977, 
4:34801 (NTIS/PS-78/1145) 

Ecosystem models. Volume 3. November, 1977-October, 1978 (a 
bibliography with abstracts). Report for Nov 1977-Oct 1978, 
4:34802 S/PS-78/1146) 

AQUATIC ECOSYSTEMS/DOSE-RESPONSE 

RELATIONSHIPS 

Photosythesis/respiration ratios in aquatic microcosms under 
arsenic stress, 4:34964 

AQUATIC ECOSYSTEMS/PHOTOSYNTHESIS 
Photosythesis/respiration ratios in aquatic microcosms under 
arsenic stress, 4:34964 
AQUATIC ECOSYSTEMS/RADIONUCLIDE KINETICS 

Ecosystem models. Volume 2. November, 1975-1977 (a 
bibliography with abstracts). Report for Nov 1975-Nov 1977, 
4:34801 1S/PS-78/1145) 

Ecosystem models. Volume 3. November, 1977-October, 1978 (a 
bibliography with abstracts). Report for Nov 1977-Oct 1978, 
4:34802 S/PS-78/1146) 

AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Impact of release of cesium-134 and -137 from Windscale on the 
marine environment, 4:32690 (AED-Conf-77-473-018) 

AQUATIC ECOSYSTEMS/RESPIRATION 

Photosythesis/respiration ratios in aquatic microcosms under 

arsenic stress, 4:34964 
AQUATIC ORGANISMS 

(Unspecified biota characteristic of aquatic ecosystems.) 

See also CRUSTACEANS 
FISHES 


MOLLUSCS 
AQUATIC ORGANISMS/DISTRIBUTION 

Analysis of pg se of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station 
Station. Seventh quarterly report, March 1, 1978-May 31, 1978, 
4:34832 (NUREG/CR-0380) 

AQUATIC ORGANISMS 
Mathematical methods to evaluate entrainment of aquatic 
organisms by power plants, 4: nad —_-, 
AQUATIC ORGANISMS/TAXONO: 

Analysis of Pop pulations of boring and t fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station 
Station. Seventh quarterly report, March 1, 1978-May 31, 1978, 
4:34832 (NUREG/CR-0380) 

AQUEOUS SOLUTIONS/RADIOLYSIS 

Redox reactions of free radicals with Ni(II) complexes. A pulse 

radiolytic study, 4:34389 
AQUIFERS/GEOLOGY 

Effects of water on compressed air energy storage in porous rock 

reservoirs, 4:33611 (PNL-2869) 
AQUIFERS/RADIOACTIVITY 

Subsurface gamma-radioactivity measurements after Saimon event 
ae Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474- 

ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARCTIC REGIONS/AIR POLLUTION 

Measurement and identification of aerosols collected near Barrow, 

Alaska, 4:34756 (AD-A-058606) 
ARCTIC REGIONS/OIL SPILLS 

Systems for arctic spill res ~yye Volume I. Final report, August 
1977-March 1978, 4:32333 (AD-A-058782) 

Systems for arctic spill response. Volume II. Appendices. Final 

report, August 1977-March 1978, 4:32334 (AD-A-058783) 
ARCTIC REGIONS/PIPELINES 

Methods of pipeline construction in arctic and subarctic regions 

(Patent), 4:32347 
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ARGENTINA/RESEARCH PROGRAMS 
National solar program for research and development in 
Argentina, 4:32822 
ARGENTINA/SOLAR ENERGY 
National solar program for research and development in 
Argentina, 4:32822 
ARGON/ION-ATOM COLLISIONS 
Continuum electron capture dependence on projectile Z and 
velocity, 4:35090 
ARGON/NATURAL OCCURRENCE 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
ARGON/PHOTOLYSIS 
Photodissociation cross sections for Ar /sub 2+/, Kr /sub 2+/, 
and Se /sub 2+/ at 3.0 and 3.5 ev. Memorandum report, 
4:34373 (AD-A-057195) 
ARGON/QUANTITATIVE CHEMICAL ANALYSIS 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
ARGON 40 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
Remeasurement of “Ar and **Kr excitation functions leading to 
the same compound nucleus, **Er, 4:35221 
ARGON 40 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Binary aspects and particle multiplicities of the fragments from / 
sup nat/Ag+340 MeV “Ar deep inelastic collisions, 4:35228 
ARGON 40 REACTIONS/FUSION REACTIONS 
Fusion, quasi-fission, and deep inelastic collisions in heavy ion 
reactions: limitations on cross sections, 4:35258 
ARGON 40 REACTIONS/QUASI-FISSION 
Fusion, quasi-fission, and deep inelastic collisions in heavy ion 
reactions: limitations on cross sections, 4:35258 
ARGON 41/RADIONUCLIDE MIGRATION 
Monte Carlo simulation of turbulent atmospheric transport and 
comparisons with experimental data, 4:34790 
ARID LANDS/INSOLATION 
Radiation measurements for solar energy applications, 4:32841 
ARID LANDS/SOLAR ENERGY 
Solar energy applications for the arid areas, 4:32820 
ARID LANDS/SOLAR FLUX 
Radiation measurements for solar energy applications, 4:32841 
ARIZONA/MAGNETIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico. Volume 1. Instrumentation 
and methods. Final report, 4:32465 — 23(79)) 
ARIZONA/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico. Volume 1. Instrumentation 
and methods. Final report, 4:32465 (GJBX-23(79)) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR/LOSS OF COOLANT 
BEACON/MOD2A analysis of the Arkansas-1 reactor cavity 
during a hypothetical hot leg break, 4:33566 (CDAP-TR-046) 
ARKANSAS-1 REACTOR/RADIOACTIVE WASTE DISPOSAL 
Liquid radwaste management operational experience at Arkansas 
Nuclear One-Unit 1, 4:33311 
ARKANSAS-1 REACTOR/RADIOACTIVE WASTE 
FACILITIES 
Liquid radwaste management operational experience at Arkansas 
Nuclear One-Unit 1, 4:33311 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
STILBENE 
TETRALIN 
XYLENES 
AROMATICS/DISTILLATION EQUIPMENT 
Shakedown of unit for production of ethylbenzene and technical 
xylene, 4:32312 
AROMATICS/REFINING 
Process for increasing the fuel yield of coal liquefaction products 
by extraction of asphaltenes, resins and aromatic compounds 
from said coal liquefaction products (Patent), 4:32048 
AROMATICS/VI ITY 
Influence of molecular structure of mineral and synthetic 
components on viscosity index of blends, 4:32293 
ARSENIC/BIOLOGICAL STRESS 
Photosythesis/respiration ratios in aquatic microcosms under 
arsenic stress, 4:34964 
ARSENIC 66/FT VALUE 
New isotopes of interest to explosive nucleosynthesis (J, 7, 
preliminary results), 4:35212 (CONF-781113-32) 
ARSENIC 66/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 7, 
preliminary results), 4:35212 (CONF-781113-32) 
ARSENIC 66/MASS 
New isotopes of interest to explosive nucleosynthesis (J, 7, 
preliminary results), 4:35212 (CONF-781113-32) 


ATOMIC ENERGY LAWS 


ARSENIC 67/FT VALUE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary rey 4: 38213 (CONF-781113-32) 
ARSENIC 67/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF- 781113-32) 
ARSENIC 67/MASS 
New isotopes of interest to e voce nucleosynthesis (J, 77, 
ane aadaen results), 4:35212 (CONF-7811 13-32) 
iC ALLO 


See ARSENIDES 
ARSENIDES/ABSORPTIVITY 
Systematic computation of the ———— of photovoltaic cells 
based on first principles: Second and third quarter report, June 
1-September 30, 1978 (ZnSiAsz), 4:32884 (UCID-18041(6 2-3) 
ASCORBIC ACID/BIOCHEMICAL REACTION KINETICS 
Dependence of the differentiated state on =n cellular 
environment: modulation of collagen synthesis in tendon cells 
(Chick embryos), 4:34861 
ASCORBIC ACID/PHOTOLYSIS 
Excited-state photochemistry in the tris(2,2'- 
bipyridine)ruthenium(II)-sulfite system, 4:34340 
ASHES 


See also FLY ASH 
ASHES/CHEMICAL COMPOSITION 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
ASHES/MARKET 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
ASHES/QUANTITATIVE CHEMICAL ANALYSIS 
Differential photometric determination of silica in solid-fuel ashes 
and slags, 4:32068 
ASHES/RADIATION SCATTERING ANALYSIS 
Estimating the ash content of coal by means of the absorption and 
scattering of soft y rays, 4:32063 
ASHES/WASTE PRODUCT UTILIZATION 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
IPHALTENES/INFRARED SPECTRA 
Resins and asphaltenes in severely oxidized oils, 4:32369 
ASPHALTE /REFINING 
Process for increasing the fuel yield of coal liquefaction products 
by extraction of asphaltenes, resins and aromatic com: 
from said coal liquefaction products (Patent), 4:32048 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/PRODUCTION 
Operating experience with tubular reactors for oxidized asphalt 
production, 4:32297 
ASPHALTS/RECYCLING 
Sulfur as a partial replacement for asphalt in bituminous 
pavements, 4:34079 
ASTATINE 200/ENERGY LEVELS . 
Nuclear data sheets for A=200, 4:35236 
ASTATINE 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A=200, 4:35236 
ASTATINE 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 


OCYTOMAS 
See NEOPLASMS 
ASTRON/STABILITY 
Theory of astron equilibria, 4:35303 
TLANTIC OCEAN 


A 
See also NORTH SEA 
ATLANTIC OCEAN/BIRDS 
Distribution of marine birds on Georges Bank and adjacen 
waters. Progress report No. 4, October-December 1978, ‘« 34813 
(COO-4706-5) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BEAMS/PHOTON COLLISIONS 
Versatile user-oriented atomic and molecular beam 7 for 
use with the National Synchrotron Light Source, 4:35066 
(BNL-50920) 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY LAWS 
Constitutionality of section 7 of the Atomic Energy Act: Section 
GG ‘Kalkar decision’ (German Federal R ie 4: aii 
Determination of permissible exposure doses ond elias 
provisions of the regulations on installation and operation a 
reactors (Japan), 4:33408 
Development tendencies in nuclear law jurisdiction (German 
Federal Republic), 4:33389 





ATOMIC ENERGY LAWS/NUCLEAR POWER PLANTS 


Enforcement order for the law for arrangement of surrounding 
areas of power generating facilities (Japan), 4:33397 
Law concerning indemnification of nuclear damage (Japan), 
4:33409 
Law for arrangement of surrounding areas of power generating 
facilities (Japan), 4:33396 
Law for Japan Nuclear Ship Development Agency, 4:33552 
Law for the establishment of Atomic Energy Commission (Japan), 
4:33412 
Law for the establishment of Science and Technology Agency 
(Japan), 4:33413 
Law for the Japan Atomic Energy Research Institute (Japan), 
4:33414 
Law for the Power Reactor and Nuclear Fule Development 
Corporation (Japan), 4:33415 
Law on indemnity agreement for compensation of nuclear damage 
DB own, 4:33410 
Ministry Ordinance determining the technical standard concerning 
atomic energy facilities for power generation, 4:33398 
Notification determining the details of the technical standards 
concerning atomic energy facilities for power generation 
(Japan), 4:33416 
Nuclear law within the field of tension between engineering and 
law (German Federal Republic), 4:33392 
Order for enforcing the law concerning indemnification of nuclear 
damage (Japan), 4:33406 
Order for enforcing the law on indemnity agreement for 
compensation of nuclear damage (Japan), 4:33407 
Ordinance establishing the technology standards concerning 
welding of electrical facilities (Japan), 4:33400 
Regulation for installation and operation of reactor (Japan), 
4:33402 
Regulations concerning the operation program of reactors for 
electric power generation (Japan), 4:33403 
Regulation for delivery of subsidies for measures of promoting 
power source location for nuclear power generating facilities 
(Japan), 4:33404 
Regulations for wed of subsidies to radiation monitoring 
(Jay 81 
mi. for enforcing the law concerning indemnification of 
nuclear damage (Japan), 4:33411 
Regulations concerning the operation program of reactors to be 
established in a vessel (Japan), 4:33551 
Rule on granting subsidies for survey of hot drainage effluents 
(Japan), 4:33401 
Rule on granting subsidies for public relations (Japan), 4:33405 
Technology standards for structure, etc. concerning nuclear 
power generating facilities (Japan), 4:33399 
ATOMIC ENERGY LAWS/NU POWER PLANTS 
Constitutional notes on the atomic law (German Federal 
Republic), 4:33393 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMS 
See also HADRONIC ATOMS 
MUONIC ATOMS 
ATOMS/EXCITATION 
Multiple photon resonances, 4:35289 (LA-7623-MS) 
ATOMS/PHOTOIONIZATION 
Photoionization of atoms. Progress report, 1 April 1978-30 March 
1979 (Summaries of research activities at the Univ. Nebraska), 
4:35076 (COO-2892-13) 
ATOMS/RESEARCH PROGRAMS 
Triangle Universities Nuclear Laboratory annual report: TUNL 
ha 1 January 1978-31 December 1978, 4: 35180 (ORO-1067- 


ATP-ASE/BIOCHEMICAL REACTION KINETICS 
Model for the control of potassium transport in PHA-stimulated 
human blood lymphocytes, 4:34847 CUR. 3490-1484) 
Oligomycin-dependent ionophoric protein subunit of 
mitochondrial adenosinetriphosphatase (Yeasts), 4:34860 
ATP-ASE/METABOLISM 
Comparison of the properties of an ATPase of avian 
myeloblastosis virus and its host cell, 4:34845 (PNL-2850(Pt.1)) 
ATROPINE/BIOLOGICAL EFFECTS 
Atropine inhibition of acute sulfuric-acid-induced 
bronchoconstriction in guinea pigs, 4:34973 (PNL-2850(Pt.1)) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS/CREEP 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
AUSTENITIC STEELS/ENTHALPY 
a en simulation of the carbon activity in austenite, 4:34215 
AU: NITIC STEELS/ENTROPY 
Computer simulation of the carbon activity in austenite, 4:34215 


ERA Vol. 4, No. 12 


AUSTENITIC STEELS/MICROSTRUCTURE 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
AU; 


STRALIA 
See also QUEENSLAND 
SOUTH AUSTRALIA 
WESTERN AUSTRALIA 
AUSTRALIA/ALGAE 
Distribution of nitrogen-fixing blue-green algae in the forests, 
4:32917 
AUSTRALIA/INSOLATION 
Solar radiation models for use in solar energy systems simulation, 
4:32845 
AUSTRALIA/MINERAL INDUSTRY 
Resources taxation: its dangers for the Australian economy, 
4:33678 
AUSTRALIA/NATURAL GAS DEPOSITS 
Lateral and vertical rank variation: implications for hydrocarbon 
exploration, 4:32225 
Organic geochemistry of oil and gas generation and its application 
to Bass Strait and Northwest Shelf, 4:32224 
AUSTRALIA/NATURAL GAS INDUSTRY 
North-west Shelf gas for Western Australia, 4:33761 
AUSTRALIA/PETROLEUM DEPOSITS 
Lateral and vertical rank variation: implications for hydrocarbon 
exploration, 4:32225 
Organic geochemistry of oil and gas generation and its application 
to Bass Strait and Northwest Shelf, 4:32224 
Proterozoic, Permo-Carboniferous and Pleistocene glacial cycles 
and cyclic sedimentation in relation to oil search, 4:32220 
Robe River: an onshore shallow oil accumulation, 4:32216 
AUSTRALIA/PETROLEUM INDUSTRY 
Resources taxation: its dangers for the Australian economy, 
4:33678 
AUSTRIA/HYDROELECTRIC POWER PLANTS 
Diversion-type run-of-river power stations, 4:32798 
AUSTRIA/INSOLATION 
Direct radiation data formulation from global radiation and other 
given measurements, using a computer aided method, 4:32844 
AUTOMOBILE EXHAUST REA\ RS 
See AFTERBURNERS 
AUTOMOBILE INDUSTRY/MATERIAL SUBSTITUTION 
Castings demand as energy resources decline, 4:34046 
AUTOMOBILES/BRAKES 
Certain problems in the chemmotology of automotive brake fluids, 


4:32380 
AUTOMOBILES/DIESEL ENGINES 
Exciting prospects for diesel cars, 4:34117 
AUTOMOBILES/FORECASTING 
Projections of automobile ownership and use based on household 
lifestyle factors (To year 2025), 4: P3657 (ORNL/SUB-7356/1) 
AUTOMOBILES/FUEL CONSUMPTION 
Fact sheet: forecasted automobile gasoline consumption, 4:32318 
(DOE/EIA-0102-1) 
AUTOMOBILES/GAS TURBINES 
Automotive turbine engine (Patent), 4:34124 
Ceramics for automotive gas turbines, 4:34121 
Cold-air performance of free power turbine designed for 112- 
kilowatt automotive gas-turbine engine. II. Effects of variable 
stator-vane-chord setting angle on turbine performance, 4:34120 
(DOE/NASA/1011-78/28) 
AUTOMOBILES/HEAT ENGINES 
Department of energy automotive heat engine program, 4:34125 
AUTOMOBILES/INTERNAL COMBUSTION ENGINES 
Reducing NO/sub x/ emissions, 4:34106 
AUTOMOBILES/LEAD-ACID BATTERIES 
Calcium-strontium-lead grid alloy for use in lead-acid batteries 
(Patent; 0.01 to 0.09 wt % Ca, 0.01 to 0.10 wt % Sr, 0.1 to 1.0 
wt % Sr, rest Pb), 4:33634 
AUTOMOBILES/MECHANICAL TRANSMISSIONS 
Design and development of a continuously variable ratio 
transmission for an automotive vehicle, Phase IV. Quarterly 
open report, December 1977-February 1978, 4:34136 (SAN- 
1165-10) 
AUTOMOBILES/OWNERSHIP 
Projections of automobile ownership and use based on household 
lifestyle factors (To year 2025), 4:33657 (ORNL/SUB-7356/1) 
ee APOR COMPRESSION REFRIGERATION 


Heat driven mobile refrigeration cycle analysis, 4:33799 
AUTOMOTIVE FUELS 
See also GASOLINE 
HYDROGEN FUELS 
AUTOMOTIVE FUELS/ADDITIVES 
Rapid method for evaluation of relative efficiency of corrosion 
inhibitors in engine fuels, 4:33981 
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AUTOMOTIVE FUELS/COMPARATIVE EVALUATIONS 
Alternative fuel methanol. Selection criteria and state of the art, 
4:32754 
AUTOMOTIVE FUELS/CONSUMPTION RATES 
Energy conservation and travel behavior, 4:34023 (DOE/TIC- 
10035) 
AUTOMOTIVE FUELS/CORROSION INHIBITORS 
Rapid method for evaluation of relative efficiency of corrosion 
inhibitors in engine fuels, 4:33981 
AUTOMOTIVE FUELS/PRODUCTION 
Process for motor fuel production by olefin polymerization 
(Patent), 4:32272 
AUXILIARY WATER SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
AUXILIARY WATER SYSTEMS/CORROSION PROTECTION 
Protection against deposits and corrosion in water systems, 
4:34233 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/THERMAL DEGRADATION 
Performance of hot fuel in a single tube heat exchanger test rig. 
Final report, 4:32353 (AD-A-058744) 
AWAY-FROM-REACTOR STORAGE/STORAGE FACILITIES 
Conceptual design report for the away from reactor spent fuel 
storage facility, Savannah River Plant, 4:32536 (DPE-3547) 
AXONS 
See NERVE CELLS 
AZOTOBACTER/NITROGEN FIXATION 
Assessment of free-living nitrogen fixing microorganisms for 
commercial nitrogen fixation (Klebsiella penumoniae and 
Azotobacter vinelandii), 4:32905 (JPL-PUBL-78-60) 


BACILLUS 
See also BACILLUS SUBTILIS 
BACILLUS/GENETICS 
Incorporation of cloned DNA by Bacillus subtilis, 4:34894 (UR- 
3490/LCP-14) 
BACILLUS SUBTILIS/BIOCHEMICAL REACTION KINETICS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


BACKGROUND RADIATION/FLUCTUATIONS 
Fluctuations of the microwave background radiation in the 
adiabatic and entropic theories of galaxy formation, 4:35049 
BACTERIA 
See also AZOTOBACTER 
BACILLUS 
COLIFORMS 
ESCHERICHIA COLI 
RHODOSPIRILLUM 
SALMONELLA 
BACTERIA/BIOLOGICAL RADIATION EFFECTS 
Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL-5496) 
BACTERIA/NITROGEN FIXATION 
Assessment of free-living nitrogen fixing microorganisms for 
commercial nitrogen fixation (Klebsiella penumoniae and 
Azotobacter vinelandii), 4:32905 (JPL-PUBL-78-60) 
BACTERIAL SPORES/BIOLOGICAL RADIATION EFFECTS 
Disinfection of packaging materials during aseptic packing. 
Studies on the microbicidal effect of uv-C radiation, 4:34913 
BACTERIOPHAGES/BIOCHEMICAL REACTION KINETICS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


) 
BAHRAIN/DESALINATION PLANTS 
Design and operation of 2-2.5 migd bahrain desalination plants, 
4:33171 
BAND THEORY 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436 
BARBITURATES/RADIOPHARMACEUTICALS 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 
BARBITURIC ACID 
See BARBITURATES 


BEHAVIOR/TEMPERATURE EFFECTS 


BARIUM/DIFFUSION 
Manifestation of phase states of a submonolayer film in surface 
diffusion of barium on the (001) face of molybdenum, 4:34175 
BARIUM FLUORIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
BARIUM OXIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
BARNWELL FUEL PROCESSING PLANT/RADIOACTIVE 
WASTE STORAGE 
Description of Allied-General Nuclear Services on-site solid waste 
storage concepts, 4:32656 
BARYON RESONANCES 
See also CHARMED BARYON RESONANCES 
Investigation of bound and resonant states of the 2NN-bar system 
with the aid of the Faddeev equations, 4:35163 
BARYON RESONANCES/ISOSPIN 
Possibility of existence of exotic baryon resonances with isospins 
I> or =5/2, 4:35162 
BARYON RESONANCES/PARTICLE PRODUCTION 
Possibility of existence of exotic baryon resonances with isospins 
I> or =5/2, 4:35162 
BARYONIUM/STRING MODELS 
Dual amplitudes of interactions between barioniums, 4:35168 
BASALT/CHEMICAL COMPOSITION 
Basalt alteration and basalt-waste interaction in the Pasco Basin of 
Washington State. Final report, 4:32638 (LBL-8532) 
BASALT/PHYSICAL PROPERTIES 
Basalt alteration and basalt-waste interaction in the Pasco Basin of 
Washington State. Final report, 4:32638 (LBL-8532) 
BASALT/ROCK-FLUID INTERACTIONS 
Basalt alteration and basalt-waste interaction in the Pasco Basin of 
Washington State. Final report, 4:32638 (LBL-8532) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS/FABRICATION 
Storage battery with separation of dumbbell-shaped fibers 
(Patent), 4:33633 
BEAGLES/UROGENITAL SYSTEM DISEASES 
Incidence of struvite urinary calculi in two ancestral lines of 
beagles, 4:34879 
BEAM INJECTION HEATING 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
Conf-77-524-001) 
BEAM SCANNERS/CALIBRATION 
Check of calibration of the horizontal IBS, 4:34617 (CONF- 
7706150-P 1) 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
Transport of a high-current electron beam along plasma-filled 
channels, 4:35323 
BEAM-PLASMA SYSTEMS/CYCLOTRON INSTABILITY 
Ion cyclotron harmonic instabilities driven by an ion beam of 
perpendicular energy, 4:35385 
BEAM-PLASMA SYSTEMS/ELECTRIC DISCHARGES 
Beam-plasma discharge in crossed electric and magnetic fields, 
4:35109 
BEAM-PLASMA SYSTEMS/ENERGY LOSSES 
Stopping power of plasma in a beam-plasma system, 4:35331 
BEAM-PLASMA SYSTEMS/ION ACOUSTIC WAVES 
Wave interaction in a beam-plasma system in presence of 
dispersion and higher order non-linear effects, 4:35405 
BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 
Non-linear theory of electron beam and plasma interaction, 
4:35333 (JINR-9-11370) 
BEAM-PLASMA SYSTEMS/PLASMA INSTABILITY 
Electron cyclotron harmonic waves excited in a helical electron 
beam-plasma system, 4:35386 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Excitation of surface waves in a plasma by an inhomogeneous 
beam of oscillators, 4:35399 
Instability of a relativistic monoenergetic beam of electrons with 
curved orbits propagating in a plasma, 4:35379 
Reactive-medium instability of the space charge wave of ion beam 
in a plasma, 4:35413 
BEAM-PLASMA SYSTEMS/TWO-STREAM INSTABILITY 
Instability of a relativistic monoenergetic beam of electrons with 
curved orbits propagating in a plasma, 4:35379 
BEARINGS/SERVICE LIFE 
Evaluation of life of rolling-contact bearings using synthetic oils, 
4:32384 
BEHAVIOR 
(Limited to living systems.) 
BEHA VIOR/TEMPERATURE EFFECTS 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 





BELGIUM/NUCLEAR POWER PLANTS 


BELGIUM/NUCLEAR POWER PLANTS 
Some Be yeah of the nuclear fuel cycle. The Belgian case, 4:33457 
BELLO 


Research and development needs to develop design tools for 
prediction of creep instability of — piping joints 
(LMFBR), 4:33355 (ESG- DOE- 3268) 

BELLOWS/EXPANSION SOINTS 
gp its and energy transport, 4:34458 
BELLOWS/FABRICATION 

Development of nuclear _— uality high pressure valve bellows in 

Canada, 4:33348 (AECL-6211) 
BELLOWS/PERFORMANCE TESTING 

Development of nuclear quality high pressure valve bellows in 
Canada, 4:33348 (AECL-6211) 

BELOYARSK-1 REACTOR/REACTOR COOLING SYSTEMS 

Investigation into hydrogen peroxide batching in condensate of 
— unit of the Beloyarsk atomic power station, 

BELOYARSK-2 REACTOR/REACTOR COOLING SYSTEMS 

Investigation into hydrogen peroxide batching in condensate of 

——— unit of the Beloyarsk atomic power station, 


4:33341 
IEHYDROGENATION 
Equilibrium geometries and relative energies of the lowest singlet 
and triplet states of o-, m-, and p-benzyne, 4:34360 
BENZE T TRANSFER 
Heat transfer oe pulsation conditions and at supercritical 
4: 
ENZENE/PRODUCTION 
Calculation of benzene yield in catalytic reforming, 4:32296 
NE/YIELDS 


BENZE 
of benzene yield in —: reforming, 4:32296 
B CARBONIC ACID-ORTH 
See PHTHALIC ACID 
IENZENEDICARBONIC ACID-PARA 
See TEREPHTHALIC ACID 
BENZOPHENONE/CHEMICAL REACTIONS 
ESR and ring inversion of tetralin-1-yi and ESR of related benzyl 
radicals, 4:34361 
ABOLISM 


Regio- and stereoselectivity of various forms of — 


cytochrome P-450 in the metabolism of a}pyrene and (- 
)trans-7-8-dihydroxy-7-8-dihydrobenzo[a]pyrene as shown by 
— formation and binding to DNA, 4:34968 

B NUCLEAR LAB. CTOR 


See BNL REACTOR 
IERKELIUM 249 TARGET/NEUTRON REACTIONS 
Evaluation and testing of actinide cross section data. Final report. 
Research project number RP707-2 (Summaries of research 
oo at Savannah River Laboratory), 4:35239 (DP-MS-79- 


) 
BERYLLIUM/ACOUSTIC EMISSION TESTING 
Correlation of acoustic emission and dislocation damping in 
beryllium, 4:34184 (RFP-2876) 
BERYLLIUM/AIR POLLUTION CONTROL 
Lawrence Livermore Laboratory's beryllium control pro for 
er test firing bunkers and tables, 4:34769 (UCID- 


8006) 
BERYLLIUM/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
BERYLLIUM/BIBLIOGRAPHIES 
Beryllium pollution (a biblio 
1964-Oct 1978, 4:34818 
BERYLLIUM/BIOLOGICAL A 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate and effects of beryllium), 
4:34970 (ORNL/EIS-87) 
BERYLLIUM/BIOLOGICAL EFFECTS 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate and effects of beryllium), 
4:34970 (ORNL/EIS-87) 
BERYLLIUM/DISLOCATIONS 
Correlation of acoustic emission and dislocation damping in 
beryllium, 4:34184 (RFP-2876) 
BERYLLIUM/ECOLOGICAL CONCENTRATION 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate and effects of beryllium), 
4:34970 (ORNL/EIS-87) 
IERYLLIUM/ENVIRONMENTAL EFFECTS 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate and effects of beryllium), 
4:34970 a 
BERYLLIUM/HEALTH 
Beryllium pollution (a biblooranhy phy with abstracts). Report for 
1964-Oct 1978, 4:34818 (NTIS, /PS-78/1128) 


hy with abstracts). Report for 
/PS-78/1128) 
TION 
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BERYLLIUM/ION IMPLANTATION 
Introduction to several solid state techniques for the study of ion 
implanted materials, 4:34150 (SAND-78-0870C) 
BERYLLIUM/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
BERYLLIUM/MONITORING 
Lawrence Livermore Laboratory's beryllium control program for 
high-explosive test firing bunkers and tables, 4:34769 (UCID- 
18006 


BERYLLIUM/PERMEABILITY 
Precipitation processes in implanted materials, 4:34169 (SAND-78- 
0871C 


BERYLLIUM/SPUTTERING 
Sputtering of Be and BeO by light ions, 4:34244 (SAND-78- 
1814C 
BERYLLIUM/TOXICITY 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate and effects of beryllium), 
4:34970 (ORNL/EIS-87) 
BERYLLIUM 7/ECOLOGICAL CONCENTRATION 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 
BERYLLIUM 8 TARGET/ALPHA REACTIONS 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
BERYLLIUM 8 TARGET/NEUTRON REACTIONS 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
BERYLLIUM 8 TARGET/TRITON REACTIONS 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
BERYLLIUM 9 TARGET/PR IN REACTIONS 
Cross-section measurements for *Be(p,n)°B, ‘*N(p,n)*5O and 
13C(p,n)'*N (10 to 17 MeV), 4:35193 (ORO-1067-T1) 
BERYLLIUM COMPOUNDS/CATALYTIC EFFECTS 
Beryllium-containing catalysts for selective Fischer-Tropsch 
synthesis, 4:32744 
BERYLLIUM FLUORIDES/PHASE TRANSFORMATIONS 
Polymorphism of beryllium fluoride, 4:34349 (UCRL-Trans- 
11463) 


BERYLLIUM ISOTOPES/NUCLEAR REACTION YIELD 
Experimental study of carbon-nucleus fragmentation by 
relativistic deuterons and a particles, 4:35203 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/SPUTTERING 
Sputtering of Be and BeO by light ions, 4:34244 (SAND-78- 
1814C 


BEZNAU-1 REACTOR/REACTOR OPERATION 
Operations management in a nuclear power plant, 4:33296 (AED- 
Conf-77-498-038) 
oo REACTOR/REACTOR OPERATION 
ions management in a nuclear power plant, 4:33296 (AED- 
Conf. 177-498-038) 
BIBLIS-3 REACTOR/REACTOR LICENSING 
Statements on questions concerning nuclear energy. Example 
Kernkraftwerk Biblis C. Selected questions and answers, 
4:33382 (GRS-S-20) 
ILIS-C REACTOR 


See BIBLIS-3 REACTOR 
BIG ROCK POINT REACTOR/PLUTONIUM RECYCLE 
Plutonium recycle R and D and operating experience at Big Rock 
Point, 4:33458 
BIG ROCK POINT REACTOR/REACTOR OPERATION 
Plutonium recycle R and D and operating experience at Big Rock 
Point, 4:33458 
BINARY-FLUID SYSTEMS/THERMODYNAMICS 
Introduction to electric energy conversion systems for geothermal 
energy resources, 4:33088 (COO-4051-28) 
BINDERS/PHYSICAL PROPERTIES 
Sulfur as a partial replacement for asphalt in bituminous 
pavements, 4:34079 
BINDERS/VISCOSITY 
Sulfur as a partial replacement for asphalt in bituminous 
pavements, 4:34079 
BIOCHEMICAL FUEL CELLS/DESIGN 
Biochemical fuel cell (Patent), 4:33954 
Bioelectrodes as sensors and as power sources for implantable 
medical devices, 4:33952 (BMFT-FB-T-77-44) 
BIOCHEMICAL FUEL CELLS/ELECTROCATALYSTS 
Method to produce an electrode with Raney noble metal catalysts 
for electrochemical cells (Patent), 4:33968 
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BIOCHEMICAL FUEL CELLS/HYDROGEN PRODUCTION 

Biochemical fuel cell utilizing immobilized hydrogen-producing 
bacteria, 4:33796 

BIOCHEMICAL FUEL CELLS/MEMBRANES 

Implantable biochemical fuel cell (Patent), 4:33956 

BIOCHEMICAL FUEL CELLS/PERFORMANCE 

Bioelectrodes as sensors and as power sources for implantable 

medical devices, 4:33952 (BMFT-FB-T-77-44) 
BIOCONVERSION/RESEARCH PROGRAMS 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

BIOLOGICAL FOULING 

Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station 
Station. Seventh quarterly report, March 1, 1978-May 31, 1978, 
4:34832 (NUREG/CR-0380) 

BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 

BLOOD 
BODY FLUIDS 
FECES 
FOOD 
MILK 
PLANTS 
URINE 

BIOLOGICAL MATERIALS/CHEMICAL ANALYSIS 

Uranium-233 analysis of biological samples, 4:34320 (PNL- 
2850(Pt.1)) 

BIOLOGICAL RADIATION EFFECTS/RADIATION 

SYNDROME 

Radiation emesis repository (1971-1977): an analysis. Final report, 
January 1971-December 1977, 4:34917 (AD-A-058675) 

BIOLOGICAL REPAIR/MEASURING METHODS 

Use of lymphoblastoid cells for the estimation of environmental 
insults to DNA. Comprehensive report of the overall activities 
of the contract during the past three years, August 1-July 30, 
1978, 4:34836 (COO-2040-11) 

BIOLOGICAL VARIABILITY 

Strain differences in the embryotoxicity of ***Pu (Rats), 4:34940 

(PNL-2850(Pt.1)) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MANURES 
PLANTS 
SEAWEEDS 
TREES 
WOOD 
WOOD WASTES 
BIOMASS/BIOCONVERSION 

Mission analysis for the federal fuels from biomass program. 
Volume V. 2 Biochemical conversion of biomass to fuels and 
chemicals, 4:32910 (TID-29093) 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

BIOMASS/BIODEGRADATION 
Models for ocean uptake of fossil fuel COz, 4:34780 
BIOMASS/CONVERSION 

Mission Analysis for the Federal Fuels from Biomass Program. 
Volume II. Mission Selection, Market Penetration Modeling, 
and Economic Evaluation. Final report, 4:32909 (TID-29091) 

BIOMASS/DEMONSTRATION PROGRAMS 
New programs to harness energy from forests, farms, 4:32920 
BIOMASS/ENERGY CONVERSION 

Conversion of organic wastes and biomass to substitute natural 

gas, 4:32750 
BIOMASS/MARKETING RESEARCH 

Mission Analysis for the Federal Fuels from Biomass Program. 
Volume II. Mission Selection, Market Penetration Modeling, 
and Economic Evaluation. Final report, 4:32909 (TID-29091) 

BIOMASS/RESEARCH PROGRAMS 

Mission Analysis for the Federal Fuels from Biomass Program. 
Volume II. Mission Selection, Market Penetration Modeling, 
and Economic Evaluation. Final report, 4:32909 (TID-29091) 

New programs to harness energy from forests, farms, 4:32920 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

BIOMASS/YIELDS 

Technological limits for the utilization of solar energy, 4:32814 

(STU-77-4084(Supp.8)) 


BLACK HOLES/EVAPORATION 


BIOMASS PLANTATIONS 
Short notice on a grand forest: tropical land converting sunlight to 
energy, 4:32907 (NP-23278) 
BIOMASS PLANTATIONS/AVAILABILITY 
Quantitative evaluation of wood as a source of solar energy, 
4:32919 
BIOMASS PLANTATIONS/PLANT GROWTH 
Increasing the biomass production of short rotation 
forests. Progress report (Sycamore, sweet gum, alder, and 
locust), 4:32903 (DOE/CS/01015-3) 
BIOMEDICAL RADIOGRAPHY 
See also DIAGNOSTIC TECHNIQUES 
BIOMEDICAL RADIOGRAPHY/RADIATION DOSES 
Computer program for organ doses in diagnostic radiology. Final 
report May 78, 4:34915 (PB-283481) 
BIRDS/POPULATION DENSITY 
Distribution of marine birds on Georges Bank and ad: 
waters. Progress report No. 4, October-December 1978, &: 34813 
(COO-4706-5) 
BIRDS/POPULATION DYNAMICS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 4, October-December 1978, 4:34813 
(COO-4706-5) 
BISMUTH/ELECTRICAL PROPERTIES 
Pb/PbF2/BiF;/Bi thin solid film reversible galvanic cell, 4:34308 
BISMUTH/MUONS PLUS 
Anomalous” temperature dependence of the rate of ze -meson 
polarization relaxation in some normal metals, 4:35270 
BISMUTH/PHASE TRANSFORMATIONS 
Proximity effects at low temperatures, 4:34222 
BISMUTH/PROXIMITY EFFECT 
Proximity effects at low temperatures, 4:34222 
BISMUTH 200/ENERGY LEVELS 
Nuclear data sheets for A=200, 4:35236 
BISMUTH 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A=200, 4:35236 
BISMUTH 206/ENERGY LEVELS 
Nuclear data sheets for A=206, 4:35237 
BISMUTH 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 
BISMUTH 209 TARGET/XENON 136 REACTIONS 
Suggestion for a parameter free model of strongly damped 
collisions, 4:35256 
BISMUTH COMPOUNDS/PHYSICAL RADIATION EFFECTS 
Response of a Bi:2SiO2 Pockels readout optical modulator to x 
rays, 4:34288 
BISMUTH OXIDES/GRAIN BOUNDARIES 
Scanning transmission electron microscopy investigation of grain- 
boundary segregation in a ZnO-BisOs varistor, 4:34265 
BISMUTH | OXIDES/SEGREGATION 
Scanning transmission electron microscopy investigation of grain- 
boundary segregation in a ZnO-BizOs vs Pre 4:34265 
BITUMENS 
See also ASPHALTS 
COAL TAR 
BITUMENS/DESULFURIZATI 
Hydrodesulfurization catalyst (Patent, 4:32278 
BITUMENS/HYDROGENATION 
Hydrodesulfurization catalyst (Patent), 4:32278 
BITUMENS/RECOVERY 
Effect of oxygen functions on the properties of bitumen fractions, 
4:32439 


Minister of Energy, Mines, and Resources (Patent), 4:32445 
Solvent extraction of tar sand (Patent), 4:32443 
BITUMINOUS COAL/CHARGES 
Pricing in the energy industry. Papers and discussion (Book, in 
German), 4:33665 
BITUMINOUS COAL/COMBUSTION 
Influence of coal type and drying upon MHD power plants and 
components, 4:33885 
BITUMINOUS COAL/IMPORTS 
Charbonnages de France in financial year 1977, 4:33785 
BITUMINOUS COAL/PRODUCTION 
Charbonnages de France in financial year 1977, 4:33785 
BITUMINOUS COAL/PYROLYSIS 
Influence of the rate of heating on the phenomena occurring 
during the pyrolysis of coal/iron oxide mixtures, 4:32053 
BITUMINOUS MATERIALS 
See also KEROGEN 
OIL SANDS 
OIL SHALES 
BITUMINOUS MATERIALS/EXTRACTION 
Extraction of bituminous components from rocks, 4:32286 
BLACK HOLES/EVAPORATION 
Hydrogen recombination kinetics in the presence of low-mass 
primordial black holes, 4:35047 





BLACK SHALES/GEOCHEMISTRY 


BLACK SHALES/GEOCHEMISTRY 
Black shale studies in Kentucky. Quarterly report, 4:32401 (ORO- 


5202-2) 
BLACK SHALES/NEUTRON-GAMMA LOGGING 
Devonian shales of Ohio and their eastern and southern 
equivalents, 4:32398 (METC/CR-79/2) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD 
See also BLOOD PLASMA 
BLOOD/ANEMIAS 
Hematologic effects of nickel in iron-deficient rats, 4:34975 (PNL- 
2850(Pt.1)) 
BLOOD PLASMA/PH VALUE 
Acidification of plasma by the red cell in the presence of 
radiographic contrast materials: a possible cause of adverse 
effects on the heart, 4:34900 
BLOWDOWN/CRITICAL FLOW 
Multidimensional effects in critical two-phase flow (PWR), 
4:33602 
BLOWDOWN/HEAT TRANSFER 
PWR blowdown heat iransfer separate-effects program data 
evaluation report. THTF test series II, 4:33585 (NUREG/CR- 
0539) 
BLOWDOWN/HYDRAULICS 
Effects of dissolved gas and downstream geometry during 
blowdown of a subcooled liquid (PWR), 4:33569 (CONF- 
781234-2) 
BLOWDOWN/PRESSURE GRADIENTS 
Effects of dissolved gas and downstream geometry during 
blowdown of a subcooled liquid (PWR), 4:33569 (CONF- 
781234-2) 
BLOWDOWN/TWO-PHASE FLOW 
Multidimensional effects in critical two-phase flow (PWR), 
4:33602 
Two-fluid model for critical vapour-liquid flow, 4:33604 
BLOWERS/REACTOR MATERIALS 
High cycle fatigue of Type 422 stainless steel (HTGR), 4:33331 
(BNL-NUREG-25332) 
BNL 
(Brookhaven National Laboratory.) 
BNL/COMPUTERS 
Large mass storage facility, 4:35481 (BNL-25885) 
BNL REACTOR/RADIOACTIVE EFFLUENTS 
Monte Carlo simulation of turbulent atmospheric transport and 
comparisons with experimental data, 4:34790 
BNPS-1 REACTOR 
See BELOYARSK-1 REACTOR 
BNPS-2 REACTOR 
See BELOYARSK-2 REACTOR 
BODY/DOSE COMMITMENTS 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
BODY FLUIDS 
See also BLOOD PLASMA 
MILK 


URINE 
BODY FLUIDS/RADIOACTIVITY 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
BODY TEMPERATURE/MATHEMATICAL MODELS 


Thermoregulation of fish and turtles in thermally stressed habitats. 


Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
BOILER FUEL/ADDITIVES 
New additives for heavy oil fuel: gamlenol regular h.d. and 
gamapol s.a.s, 4:34558 
BOILER FUEL/FUEL ADDITIVES 
Fuel additives, additive compositions and methods of employing 
same to prevent corrosion of metal surfaces in contact with hot 
gaseous combustion products (Patent), 4:33178 
BOILERS/AIR POLLUTION ABATEMENT 
New additives for heavy oil fuel: gamlenol regular h.d. and 
gamapol s.a.s, 4:34558 
BOILERS/CONTROL EQUIPMENT 
Pressure-controlled operation of large once-through forced-flow 
steam generators, 4:33155 
BOILERS/FLUE GAS 
Surface sampler for measuring solids and acid depositin onto the 
flue-duct walls of oil-fired boilers: the CERL deposition 
sampler, 4:33185 
BOILERS/FLUIDIZED-BED COMBUSTORS 
Method of and apparatus for regulating steam and hot water 
boilers employing fluidized fuel, 4:34553 
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BOILERS/FOULING 
Problem of predicting contamination of noncorroding low- 
temperature heating surfaces of boilers burning high sulfur- 
content oil fuel, 4:34050 
BOILERS/FUEL SUBSTITUTION 
Bark burning as a primary fuel, 4:34034 
BOILERS/HEAT TRANSFER 
MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 
BOILERS/PERFORMANCE TESTING 
Additional component tests methods to calculate components with 
time-dependent strength parameters, 4:34416 
BOILERS/RETROFITTING 
Bark burning as a primary fuel, 4:34034 
BOILERS/SERVICE LIFE 
Additional component tests methods to calculate components with 
time-dependent strength parameters, 4:34416 
Pressure-controlled operation of large once-through forced-flow 
steam generators, 4:33155 
BOILERS/SURFACE AREA 
Problem of predicting contamination of noncorroding low- 
temperature heating surfaces of boilers burning high sulfur- 
content oil fuel, 4:34050 
BOILING DETECTION 
Two-phase flow phenomena in nuclear reactor technology 
(PWR), 4:33587 (NUREG/CR-0677) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
ILTZMANN COLLISION INTEGRAL 
See BOL Eat EQUATION 
BOLTZMANN EQUATION/NUMERICAL SOLUTION 
ee aspects of the approach to a Maxwellian distribution, 
4:35287 


LTZMANN TRANSPORT EQUATION 
See BOLTZMANN EQUATION 
BOLTZMANN-VLASOV EQUATION/BOUNDARY 
CONDITIONS 
Formulation of the linearized Vlasov-fluid model for a sharp- 
boundary screw pinch, 4:35302 
BONE MARROW/X-RAY DOSIMETRY 
Computer program for organ doses in diagnostic radiology. Final 
report May 78, 4:34915 (PB-283481) 
BONE MARROW CELLS/BIOLOGICAL LOCALIZATION 
Parasinusoidal location of megakaryocytes in marrow: a 
determinant of platelet release and a physiologic version of 
vascular invasion and metastasis, 4:34871 
BONE TISSUES/RADIONUCLIDE KINETICS 
Disposition of 7**Pu(NOs), following inhalation by beagle dogs, 
4:34928 (PNL-2850(Pt.1)) 
BONE TISSUES/SCINTISCANNING 
Nuclear medicine, 1978, 4:34890 
INES 


See SKELETON 
BONNEVILLE POWER ADMINISTRATION 
Comparison of Energy Information Administration and 
Bonneville Power Administration load forecasts, 4:33765 
(DOE/EIA-0103/26) 
BOR-60 REACTOR/COLD TRAPS 
Radioactive impurities accumulation in BOR-60 cold trap, 4:33361 
(KFK-tr-575) 
BOR-60 REACTOR/REACTOR COOLING SYSTEMS 
Radioactive impurities accumulation in BOR-60 cold trap, 4:33361 
(KFK-tr-575) 
BORANES/CHEMICAL REACTIONS 
Rhenium formyl and carboxyl complexes derived from the 
(CsHs)Re(CO)2(NO)* cation: models for the Fischer-Tropsch 
and water gas shift reactions, 4:34369 
BOREHOLES/GAMMA LOGGING 
Subsurface gamma-radioactivity measurements after Saimon event 
Project Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474-300 


) 
BOREHOLES/PLUGGING 
Status of borehole plugging and shaft sealing for geologic isolation 
of radioactive waste, 4:32640 (ONWI-15) 
BOREHOLES/RADIATION MONITORING 
Borehole monitoring of radioactive waste trenches, 4:32679 
BORIC ACID/CHEMICAL REACTION YIELD 
Hydrolysis of octahydrotriborate in cold acidic methanol-water 
solutions. Preparation of Bs H7OH2 and BsH;OH-, 4:34346 
BORN-GREEN-YVON EQUATION 
See BOLTZMANN EQUATION 
BORON/ELECTRICAL PROPERTIES 
Electromagnetic shielding by advanced composite materials. Final 
report, 4:34290 (AD-A-058808) 
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BORON/METALLURGICAL EFFECTS 
Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-4) 
BORON 11 REACTIONS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
BORON CARBIDES/FABRICATION 
Studies on the fabrication of aluminium bonded boron carbide 


rings, 4:34260 
BORON CARBIDES/HOT PRESSING 
Hot-press fabrication and joining of boron carbide, 4:34258 (Y- 


2172) 
BORON CARBIDES/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
BORON CARBIDES/PHYSICAL PROPERTIES 
Boron carbide and Eu2Os as the control rods for fast breeder 
reactors, 4:33509 
BORON CARBIDES/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
BORON HYDRIDES/CHEMICAL REACTION YIELD 
Hydrolysis of octahydrotriborate in cold acidic methanol-water 
solutions. Preparation of B3sH7OH2 and BsH7;OH, 4:34346 
BORON HYDRIDES/CHEMICAL REACTIONS 
Hydrolysis of octahydrotriborate in cold acidic methanol-water 
solutions. Preparation of B3H7OHe and BsH;OH, 4:34346 
Rhenium formyl and carboxyl complexes derived from the 
(CsHs)Re(CO),(NO)* cation: models for the Fischer-Tropsch 
and water gas shift reactions, 4:34369 
BORON INJECTION 
See SAFETY INJECTION 
BORON IONS/ION-ATOM COLLISIONS 
Electron capture by slow multicharged ions in atomic and 
molecular hydrogen, 4:35094 
BOROSILICATES/EVALUATION 
Evaluation of the borosilicate glass matrix for the immobilization 
of actinide waste concentrates, 4:32628 
BORSSELE REACTOR/REACTOR NOISE 
Borssele PWR noise: measurements, analysis and interpretation, 
4:33322 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 
Analysis of finite element methods for second order boundary 
value problems using mesh dependent norms, 4:35290 (ORO- 
3443-78) 
Finite element method for the Tricomi problem, 4:35485 (ORO- 
3443-77) 
BRAIN/ONTOGENESIS 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
BRAKES/WORKING FLUIDS 
Certain problems in the chemmotology of automotive brake fluids, 
4:32380 
BRAZIL/FORESTRY 
Short notice on a grand forest: tropical land converting sunlight to 
energy, 4:32907 (NP-23278) 
BRAZIL/INSOLATION 
Solarimetry by satellites in the Amazon region, 4:32842 
BRAZIL/SOLAR ENERGY 
Utilization of solar energy in Brazil, 4:32823 
BRAZIL/SOLAR POWER PLANTS 
Prospects of power generation from solar plants in the northeast 
of Brazil, 4:32940 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREASTS 
See MAMMARY GLANDS 
BREEDER REACTORS 
See also ACCELERATOR BREEDERS 
FBR TYPE REACTORS 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
LWBR TYPE REACTORS 
BREEDER REACTORS/ECONOMIC ANALYSIS 
Status and prospects of advanced fissile fuel breeders, 4:35419 
(CONF-790117-1) 
BREEDER REACTORS/FUEL CYCLE 
Fissile fuel dynamics of breeder/converter reactors, 4:33371 
Proposal to the development of molten-salt breeder reactor. 
Reactor concepts evaluation from safety and nuclear 
proliferation, 4:33370 
BREEDER REACTORS/SAFEGUARDS 
Proposal to the development of molten-salt breeder reactor. 
Reactor concepts evaluation from safety and nuclear 
proliferation, 4:33370 
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BREEDER REACTORS/SPECIFICATIONS 
Proposal to the development of molten-salt breeder reactor. 
Reactor concepts evaluation from safety and nuclear 
proliferation, 4:33370 
BREEDING BLANKETS/MATERIALS TESTING 
Evaluation of materials for EPR power generation, 4:35466 
(CONF-790125-15) 
BREEDING BLANKETS/MATHEMATICAL MODELS 
Dynamics of Newtonian annular jets, 4:35427 (UWFDM-287) 
BREEDING BLANKETS/NEUTRON TRANSPORT THEORY 
Application of discrete-ordinates transport methods to analysis of 
fusion-fission hybrid blankets, 4:35429 
BRINES/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, September 1, 1978-November 30, 1978, 4:32354 
(SAN-1809-11) 
BRINES/SEPARATION PROCESSES 
Recovery of dry steam from geothermal brine (Patent), 4:33092 
BRINES/WASTE DISPOSAL 
Assessment of subsurface salt water disposal experience on the 
Texas and Louisiana Gulf Coast for applications to disposal of 
salt water from geopressured geothermal wells, 4:33083 (NVO- 
1531-2) 
BROADLANDS GEOTHERMAL FIELD/GEOLOGY 
Geothermal power plants of New Zealand, ab sme and 
Indonesia: a technical survey of existing and p 
installations. Report No. CATMET/17, 4: 33086 $6 (CO0-4051-23) 
BROADLANDS GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Ecological impact on the Waikato River of untreated effluent 
— the proposed Broadlands Geothermal Power Station, 
4:33085 
Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and planned 
installations. Report No. CATMET/17, 4: 33086 (COO-4051-23) 
BROMIDES/CHEMICAL REACTIONS 
Dynamic and static aspects of solubilization of neutral arenes in 
ionic micellar solutions, 4:34367 
BROMINATED ALICYCLIC HYDROCARBONS/HYDROLYSIS 
Solid-phase cosolvents. Triphase catalytic hydrolysis of 1- 
bromoadamantane, 4:34368 
BROMINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Stabilities of isomeric halonium ions C,H,X* (X = Cl, Br) by 
photoionization mass spectrometry and ion cyclotron resonance 
spectroscopy. General considerations of the relative stabilities of 
cyclic and acyclic isomeric onium ions, 4:34339 
BROMINATED AROMATIC HYDROCARBONS/ 
AGGLOMERATION 
Dynamic and static aspects of solubilization of neutral arenes in 
ionic micellar solutions, 4:34367 
BROMINATED AROMATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Dynamic and static aspects of solubilization of neutral arenes in 
ionic micellar solutions, 4:34367 
BROMINE/COMPARATIVE EVALUATIONS 
Tracing underground water movement using three NAA-detected 
halogen tracers, 4:34815 
BROMINE/LASER ISOTOPE SEPARATION 
Effect of the laser radiation intensity on the kinetics of the 
heterogeneous photochemical reaction between single-crystal 
germanium and bromine gas, 4:34384 
BROMINE/PHOTOCHEMICAL REACTIONS 
Effect of the laser radiation intensity on the kinetics of the 
heterogeneous photochemical reaction between single-crystal 
germanium and bromine gas, 4:34384 
BROMINE 70/FT VALUE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
BROMINE 70/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 7, 
preliminary results), 4:35212 (CONF-781113-32) 
BROMINE 70/MASS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
BROMODEOXYURIDINE 
See BUDR 
BROMOFORM/GAS CHROMATOGRAPHY 
New techniques for analysis of organic pollutants in drinking 
water, 4:34317 (IS-T-845) 
BRONCHI/PATHOLOGICAL CHANGES 
Atropine inhibition of acute sulfuric-acid-induced 
bronchoconstriction in guinea pigs, 4:34973 (PNL-2850(Pt.1)) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
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Palomo de ayy 1977, 4:33785 
rance in year 4: 
BROWNIAN MOVEMENT 
v pace, 433280 (ROOST) walk in phase 
4:35280 (ORO-2408-T1) 
BR 1 REACTOR/SELF-POWERED NEUTRON 
DETECTORS 


a of platinum, vanadium and cobalt self-powered flux 
detectors near simulated booster rods in a ZED-2 mockup of a 
Bruce reactor core, 4:33342 (AECL-5718) 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, July, August, and 
ber 1978, 4:33540 (ORNL/TM-6765) 
BSR-2 CTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, July, August, and 
ber 1978, 4:33540 (ORNL/TM-6765) 
BUBBLE CHAMBERS/LEPTONIC DECAY 
Neutrino mixing and the search for the tau lepton in neutrino 
iments, 4:35153 
BUBBLE CHAMBERS/MIKXING RATIO 
— mixing and the search for the tau lepton in neutrino 
its, 4:35153 
BUBB E CHAMBERS/MUON DETECTION 
— chambers for the Fermilab external muon 


BUBBLE CHAMBERS/PARTICLE PRODUCTION 
Neutrino mixing and the search for the tau lepton in neutrino 
experiments, 4:35153 
BUDR 
ridine.) 


(Bromodeoxyu 
BUDR/GENETIC EFFECTS 
Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 


cerevisiae, gamma radiation), 4:34910 (LBL-8811) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
Synthesis of construction materials from waste products, 4:34078 
BUILDING MATERIALS/BIBLIOGRAPHIES 
Air pollution effects on materials (citations from the NTIS data 
base). Report 1964-August 1978, 4:34229 (NTIS/PS-78/1073) 
Air pollution effects on materials (citations from the American 
Petroleum Institute data base). Report for 1971-April 1978, 
4:34230 (NTIS/PS-78/1074) 
BUILDING MATERIALS/MEETINGS 
New horizons in construction mateials. Volume 1, 4:34071 
BUILDINGS 
See also ANIMAL SHELTERS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
Technology standards for structure, etc. concerning nuclear 
wer generating facilities (Japan), 4:33399 
BUILDINGS/BURNERS 
Pulse combustion “aly Se for heating applications. pet 
— ye September 31, 1978 and October 1- 
ber 31 io78, ‘4: tt (ANL/EES-TM- 36) 
BUILDINGS/DAMAGE 
Ground subsidence (Book), 4:32165 
BUILDINGS/ENERGY CONSERVATION 
——_ _— ation Act and Thermal Insulation Ordinance, 
Pulse combustion technology for heating applications. Quarterly 
be report, July 1-September 31, 1978 and October 1- 
1, 1978, a 34551 (ANL/EES-TM- 36) 
BUILDINGS/ENERGY CONSUMPTION 
“ae and the Energy Conservation Act of July 22, 1977, 
BUILDINGS/ENERGY MANAGEMENT 
Economical energy use due to automation, 4:33976 
BUILDINGS/GLASS 
ae: and the Energy Conservation Act of July 22, 1977, 
BUILDINGS/HEATING SYSTEMS 
Device for improving the efficiency of water central heating 
(Patent), 4:33982 
Fuel saving furnace improvement (Patent), 4:33974 
BUILDINGS/RADIATION HARDENING 
Target vulnerability and hardness uncertainty analysis. Final 
report, 30 March 1976-31 January 1977, 4:34750 YAD-A-058653) 
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BUILDINGS/SOLAR AIR CONDITIONING 
Solar houses: a pcre appraisal of solar building design and 
technology, 4:33004 
BUILDINGS/SOLAR SPACE HEATING 
Comparative studies of solar house performance at Edmonton, 
Alberta, 4:32994 
Solar collectors, heat pump and thermal insulation - energetically 
useful, 4:32983 
a heating of buildings in Scandinavia. Part 2, 4:32976 (NP- 
23580) 
Solar houses: a general appraisal of solar building design and 
technology, 4:33004 
Update of the federal solar heating program, 4:32858 
BUILDINGS/SOLAR WATER HEATING 
Solar collectors, heat pump and thermal insulation - energetically 
useful, 4:32983 
BUILDINGS/THERMAL INSULATION 
Ordinance on energy-saving thermal insulation in buildings, 
4:33985 
Solar collectors, heat pump and thermal insulation - energetically 
useful, 4:32983 
BUILDINGS/TOTAL ENERGY SYSTEMS 
System analysis, design and 5 release experiment of a total 
energy system. Phase IT report, September 16, 1977-May 
15, 1978, 4:33698 (COO-2947- 5) 
BUILDINGS/WINDOWS 
Energy conservation, yes, air-impermeable windows, no, 4:33978 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 
See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 
See BSR-2 REACTOR 
BUNKER OILS 
See RESIDUAL FUELS 
JUNKERS 


See HOPPERS 
JURNERS 


See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
ap orecapethace pds SYSTEMS 
urner control ap’ tus (Patent), 4:34552 
BURNERS S/FLAMES 
Influence of burner geometry, operational parameters and various 
fuels on the flame boundaries and combustion quality of the blue 
flame formed as a radial wall jet, 4:34556 
BURNERS/NOZZLES 
Influence of burner geometry, operational parameters and various 
fuels on the flame boundaries and combustion quality of the blue 
flame formed as a radial wall jet, 4:34556 
BURNERS/RESEARCH PROGRAMS 
Pulse combustion technology for heating applications. Quarterly 
progress report, July 1-September 31, 1978 and October 1- 
December 31, 1978, 4:34551 (ANL/EES-TM-36) 
BURNUP/SIMULATION 
Variation in the oxygen potential of a mixed-oxide fuel with 
simulated burnup, 4:32512 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BWR TYPE REACTORS 
See also BIG ROCK POINT REACTOR 
DODEWAARD REACTOR 
GARIGLIANO REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
HDR REACTOR 
OYSTER CREEK-1] REACTOR 
RWE-BAYERNWERK REACTOR 
BWR TYPE REACTORS/CONSTRUCTION 
Basic information about development and construction of a BRW, 
4:33278 (AED-Conf-77-498-047) 
Special points of view about development and construction of a 
BWR, 4:33277 (AED-Conf-77-498-046) 
BWR TYPE REACTORS/DECONTAMINATION 
eee eee to decontamination of nuclear power plants, 
BWR TYPE REACTORS/DESIGN 
Basic information about development and construction of a BRW, 
4:33278 (AED-Conf-77-498-047) 
Special points of view about development and construction of a 
BWR, 4:33277 (AED-Conf-77-498-046) 
BWR TYPE REACTORS/ELECTRIC MOTORS 
Test program for class 1E d-c motor control center (BWR steam 
line rupture effects), 4:33603 
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BWR TYPE REACTORS/FISSION PRODUCTS 

Carbon-14 production in nuclear reactors, 4:33289 

BWR TYPE REACTORS/FUEL CANS 

Deformation characteristics of Zircaloy cladding in vacuum and 
steam under transient-heating conditions: summary report, 
4:33283 (NUREG/CR-0344) 

BWR TYPE REACTORS/FUEL ELEMENTS 

LWR fuel performance program: progress in 1978. Special report, 
4:33280 (EPRI-NP-1024-SR) 

BWR TYPE REACTORS/FUEL MANAGEMENT 

Refuelling and other special operations, 4:33276 (AED-Conf-77- 
498-005) 

BWR TYPE REACTORS/FUEL PELLETS 

Irradiation-induced densification and PuO, particle behavior in 
mixed oxide LWR fuels, 4:33294 

BWR TYPE REACTORS/FUEL RODS 

FRAP-T3: a computer code for transient analysis of oxide fuel 

rods; model assessment report, 4:33285 (NUREG/CR-0555) 
BWR TYPE REACTORS/GAMMA FUEL SCANNING 

Use of a gain stabilized Nal(T1) gamma ray detection system to 

determine the power shape in light water reactor cores, 4:33500 
BWR TYPE REACTORS/LOSS OF COOLANT 

Deformation characteristics of Zircaloy cladding in vacuum and 
steam under transient-heating conditions: summary report, 
4:33283 (NUREG/CR-0344) 

Implementation of a nonequilibrium condensation model in 
RELAP4/MOD7, 4:33570 (CONF-790402-7) 

K-FIX: a computer program for transient, two-dimensional, two- 
fluid flow. THREED: an extension of the K-FIX code for 
three-dimensional calculations, 4:33576 (LA-NUREG- 
6623(Suppl.2)) 

Two-phase interactions in countercurrent flow. Annual report, 
November 1977-October 1978, 4:33586 (NUREG/CR.0669) 

BWR TYPE REACTORS/PERSONNEL 

Preliminary assessment of the potential impacts on operating 
nuclear power plants of a 500 mrem/year occupational exposure 
limit, 4:33608 

BWR TYPE REACTORS/PHYSICAL PROTECTION 

Physical protection of nuclear facilities. Quarterly progress report, 

July-September 1978, 4:33286 (NUREG/CR-0624) 
BWR TYPE REACTORS/PRESSURE VESSELS 

Safety of the containment. Principles and proving rupture 
protection of reactor pressure vessels in light-water nuclear 
power plants, 4:33558 (AED-Conf-78-004-003) 

BWR TYPE REACTORS/RADIOACTIVE WASTE FACILITIES 

Application of volume reduction to a BWR radwaste system, 
4:33290 

BWR TYPE REACTORS/RADIOACTIVE WASTE 

PROCESSING 

oy of volume reduction to a BWR radwaste system, 
4:33290 

BWR TYPE REACTORS/RADIOACTIVE WASTES 

Sources of radioactive waste from light-water reactors and their 

physical and chemical properties, 4:33287 
BWR TYPE REACTORS/REACTOR FUELING 

iy and other special operations, 4:33276 (AED-Conf-77- 

498-005 
BWR TYPE REACTORS/REACTOR MATERIALS 

MATPRO-Version 11: a handbook of materials properties for use 
in the analysis of light water reactor fuel rod behavior, 4:33284 
(NUREG/CR-0497) 

BWR TYPE REACTORS/REACTOR OPERATION 

Licensed operating reactors. Operating units status report, data as 

of 1-31-79 (USA), 4:33282 (NUREG-0020(Vol.3)(No.2)) 
BWR TYPE REACTORS/REACTOR SAFETY 

Risk assessment and risk evaluation, 4:33559 (AED-Conf-78-004- 

005 


BWR TYPE REACTORS/REACTOR SHUTDOWN 
Guarantee of shutdown, 4:33494 (AED-Conf-78-004-011) 
BWR TYPE REACTORS/RISK ASSESSMENT 
Risk assessment and risk evaluation, 4:33559 (AED-Conf-78-004- 


005) 
BWR TYPE REACTORS/ROD DROP ACCIDENTS 
Experiment data report for test RIA-ST (Reactivity Initiated 
Accident Test Series), 4:33584 (NUREG/CR-0473) 
BWR TYPE REACTORS/SECURITY 
Physical protection of nuclear facilities. Quarterly progress report, 
July-September 1978, 4:33286 (NUREG/CR-0624) 
BWR TYPE REACTORS/STEAM LINES 
Test program for class 1E d-c motor control center (BWR steam 
line rupture effects), 4:33603 
BWR TYPE REACTORS/TECHNOLOGY TRANSFER 
International nuclear technology transfer, 4:33292 
BYPASSES/DESIGN 
Design and layout of the low-pressure bypass system, 4:33127 


Cc 


CADMIUM/ABSORPTION SPECTROSCOPY 

High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 

Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption ic analyses 
determined by comparing results from 3 different Navorstelteld, 
4:34323 (EML-352) 

CADMIUM/BIBLIOGRAPHIES 

Cadmium pollution. volume 1. 1964-November, 1977 (a 
bibliography with abstracts). Report for 1964-Nov 1977, 4:34804 
(NTIS/PS-78/1151) 

Cadmium pollution. Volume 2. November, 1977-October, 1978 (a 
bibliography with abstracts). Report for Nov 1977-Oct 1978, 
4:34805 (NTIS/PS-78/1152) 

CADMIUM/CHROMATOGRAPHY 

High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 

Metal-ion chelation chromatography on silica-immobilized 8- 
hydroxyquinoline, 4:34318 

CADMI IFFUSIGN 

Transplacental passage of lead and cadmium in iron-deficient rats, 

4:34974 (PNL-2850(Pt.1)) 
CADMIUM/TISS DISTRIBUTION 

Distribution and toxic effects of cadmium on developing chicken 

embryos, 4:34978 (PNL-2850(Pt. 1)) 
CADMIUM/TOXICITY 

Cadmium pollution. volume 1. 1964-November, 1977 (a 

(NTE ra! with abstracts). Report for 1964-Nov 1977, 4:34804 
/PS-78/1151) 

Come pollution. Volume 2. November, 1977-October, 1978 (a 
bibliography with abstracts). Report for Nov 1977-Oct 1978, 
4:34805 (NTIS/PS-78/1152) 

Distribution and toxic effects of cadmium on developing chicken 
embryos, 4:34978 NNT 1)) 

CADMIUM 109/TRANSLOCA’ 

Rapid solubilization and ra mel of intratracheally instilled 
cadmium oxide (1°°Cd), 4:34977 (PNL-2850(Pt. 1)) 

CADMIUM COMPLEXES/CHEMICAL REACTION YIELD 

Nitrogen-15 chemical shifts for imidazole in aqueous Cd* 
solutions, 4:34356 
IMIUM NITRATES/CHEMICAL REACTIONS 

Nitrogen-15 chemical shifts for imidazole in aqueous Cd** 
solutions, 4:34356 

CADMIUM OXIDES/BIOLOGICAL ACCUMULATION 

Rapid solubilization and translocation of intratracheally instilled 

cadmium oxide (1°°Cd), 4:34977 (PNL-2850(Pt.1)) 
CADMIUM OXIDES/TOXICITY 

rom A ed of inhaled cadmium oxide in rats, 4:34976 (PNL- 

285 
ADMIUM SULFIDE SOLAR CELLS/FABRICATION 

CU/sub X/-Cds cell formation utilizing reactive sputtering 
techniques. Technical status report, January 1, 1977-June 30, 
1978, 4:32883 (UCID-18025) 

CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 

Systematic computation of the performance of photovoltaic cells 
based on first principles: Second and third quarter rt, June 
1-September 30, 1978, 4:32884 (UCID-18041(Pts.2-3) 

CADMIUM SULFIDES/PHYSICAL RADIATION EFFECTS 

Self-healing of radiation damage in CdS —— crystals at high 

doses of fast reactor neutrons, 4:34312 
CADMIUM TELLURIDE SOLAR CELLS/PERFORMANCE 

Systematic computation of the merger of J apts cells 
based on first princi; hn Second and third q rt, June 
1-September pe 19 S 4: aa 32884 (UCID-18041(Ps2 2-3), 

CADMIUM TELL ABSORPTIVITY 

Systematic pce oa the performance of photovoltaic cells 
based on first principles: Second and third quarter rt, June 
1-September 30, 1978, 4:32884 (UCID-18041(Pts.2-3) 

CADMIUM TELLURIDES/DEPOSITION 

— — of the photoelectric cell preparation techniques, 

4:32 
CADMIUM TELLURIDES/ELECTRONIC STRUCTURE 

Thermoelectric effects in p-type Cd/sub x/Hg/sub 1-x/ solid 

solutions (4.2 to 300°K), 4:34218 
CADMIUM TELLURIDES/THERMOELECTRIC 

PROPERTIES 

Thermoelectric effects in p-type Cd/sub x/Hg/sub 1-x/ solid 
solutions (4.2 to 300°K), 4:34218 


AES 
See COMPRESSED AIR ENERGY STORAGE 





CALCIUM/BIOLOGICAL EFFECTS 


CALCIUM/BIOLOGICAL EFFECTS 
Dietary effects on lead uptake and trace element distribution in 
mallard ducks dosed with lead shot, 4:34987 (UCID-18044) 
CALCIUM 40/BINDING ENERGY 
a _ densities and scattering of fast particles by nuclei, 
4:35 
CALCIUM 40/GROUND STATES 
= — densities and scattering of fast particles by nuclei, 
4:35, 
CALCIUM 40/NUCLEAR RADII 
= densities and scattering of fast particles by nuclei, 
4:35209 
CALCIUM 40 TARGET/ELECTRON REACTIONS 
— densities and scattering of fast particles by nuclei, 
4:35209 
Isovector giant multipole resonances in electroexcitation of the 
“Ca nucleus, 4:35211 
CALCIUM 40 TARGET/LITHIUM 6 REACTIONS 
Li scattering: a failure of the double-folded potential model, 
4:35210 
CALCIUM 40 TARGET/NEUTRON REACTIONS 
“Ca(anti n,yo)*'Ca reaction (9.0 and 11.0 MeV; analyzing power 
angular distributions), 4:35214 (ORO-1067-T1) 
CALCIUM 40 TARGET/PROTON REACTIONS 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
CALCIUM 42/BINDING ENERGY 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
CALCIUM 42/GROUND STATES 
— densities and scattering of fast particles by nuclei, 
4:35 
CALCIUM 42/NUCLEAR RADII 
Hartree-Fock densities and scattering of fast particles by nuclei, 


4:35209 
CALCIUM 42 TARGET/ALPHA REACTIONS 
Isospin decomposition of nuclear multipole matrix elements from 
'y decay rates of mirror transitions: Test of values obtained with 
hadronic probes, 4:35204 
CALCIUM 42 TARGET/ELECTRON REACTIONS 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
CALCIUM 42 TARGET/PROTON REACTIONS 
~~ densities and scattering of fast particles by nuclei, 
4:35209 
CALCIUM 44/BINDING ENERGY 
—— densities and scattering of fast particles by nuclei, 
CALCIUM 44/GROUND STATES 
— — densities and scattering of fast particles by nuclei, 
CALCIUM 44/NUCLEAR RADII 
a densities and scattering of fast particles by nuclei, 
CALCIUM 44 TARGET/ELECTRON REACTIONS 
or densities and scattering of fast particles by nuclei, 
CALCIUM 44 TARGET/PROTON REACTIONS 
oo densities and scattering of fast particles by nuclei, 
CALCIUM 48/BINDING ENERGY 
— — densities and scattering of fast particles by nuclei, 
4: 
CALCIUM 48/GROUND STATES 
Hartree-Fock densities and scattering of fast particles by nuclei, 


4:35209 
CALCIUM 48/NUCLEAR RADII 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
CALCIUM 48 TARGET/BORON 11 REACTIONS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
CALCIUM 48 TARGET/ELECTRON REACTIONS 
Hartree-Fock densities and scattering of fast particles by nuclei, 


4:35209 
CALCIUM 48 TARGET/PROTON REACTIONS 
— densities and scattering of fast particles by nuclei, 
CALCIUM CARBONATES 
Causes of calcium carbonate precipitation during oil field 
development, 4:32245 
CALCIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 
Radiation induced dielectric relaxation in rare-earth doped 
calcium fluoride. Final report 1977-1978 (5.5 to 380°K), 4:34309 
(AD-A-058677) 
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CALCIUM OXIDES/REGENERATION 
Re; — of lime from sulfates for fluidized-bed combustion 


lication; US DOE), 4:32076 
CALCIUM 6 ES/SINTERING 
Ex tal analysis of sintering of MgO compacts (1230° to 
600°C), 4:34259 
CALCIUM OXIDES/SPECIFIC HEAT 
‘Analytical expressions for the heat capacities of alkali silicate 
liquids (900° to 1800°K), 4:34282 
SULFATES/CHEMICAL REACTIONS 
eneration of lime from sulfates for fluidized-bed combustion 
tent application; US DOE), 4:32076 
IRNIA/EARTHQUAKES 


Seismic and geologic investigations of the Sandia Livermore 
Laboratory site, 4:34999 (SAND-78-8187) 
CALIFORNIA/GEOLOGIC FAULTS 
uake evaluation studies of the Auburn Dam area. Volume 
2. Surface faulting potential. Seismic evaluation report, 4:34996 
(PB-283527) 
ee ENERGY 
Eo ‘eothermal energy: the viable alternative, 4:33075 
ISOLATION 
ae of the California solar resource. Volume 1. Executive 
summary, 4:32829 (LBL-7860(Vol.1)) 
CALIFORNIA/LOCAL GOVERNMENT 
Federal Laboraory Consortium for Technology Transfer. Far 
West Region Local Government Assistance Task Force. First 
progress report (Impact of proposition 13 budget cuts), 4:33713 
(UCID-18037-79-1) 
CALIFORNIA/NATURAL GAS 
es in nautral gas consumption and rate structure in 
California, 4:32410 (UCRL-52631) 
CALIFORNIA/RESOURCE CONSERVATION 
Research coordination and utilization in the Tahoe Basin, final 
rt 1973-1976. Final report, 4:33673 (PB-283269) 
CALIFORNIA/SEISMICITY 
Seismic and geologic investigations of the Sandia Livermore 
Laboratory site and structural investigations of the Tritium 
Research Facility, 4:34998 (SAND-78-8187) 
Seismic and geologic investigations of the Sandia Livermore 
Laboratory site, 4:34999 (SAND-78-8187) 
CALIFORNIA/WATER RESOURCES 
Snow-covered area utilization in runoff forecasts, 4:33674 
IRNIUM 252 
Treatment of incorporated transuranium elements. Technical 


rt Series No. 184, 4:34960 (STI/DOC-10/184) 
CALORIMETERS 
Investigation of a radiation-calorimetric detector, 4:32395 
CALORIMETRIC DOSEMETERS/DESIGN 


Calorimetry, 4:34725 (COO-3522-24) 
CALVERT CLIFFS-1 REACTOR/RADIATION MONITORING 
—— with appendix I: an operating system for effluent 
unting and reporting, 4:33314 
CALVERT CLIFFS-1 REACTOR/RADIOACTIVE EFFLUENTS 
Complying with appendix I: an — system for effluent 
accounting and reporting, 4:33 
CALVERT CLIFFS-1 REACTOR/REACTOR NOISE 
— = changes with operating time in the Calvert Cliffs Unit 
1, 4:33325 
CALVERT CLIFFS-2 REACTOR/RADIATION MONITORING 
Complying with appendix I: an —s system for effluent 
accounting and reporting, 4:3331 
CALVERT CLIFFS-) REACTOR/RADIOACTIVE EFFLUENTS 
Complying with appendix I: an as system for effluent 
accounting and reporting, 4:33 
CANADA 
See also ALBERTA 
MANITOBA 
NOVA SCOTIA 
ONTARIO 
CANADA/BIOMASS 
New programs to harness energy from forests, farms, 4:32920 
CANADA/CANDU TYPE REACTORS 
warns) power in Canada: status and prospects, 4:33346 (AECL- 
CANADA/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
CANADA/DARRIEUS ROTORS 
Development of low cost wind turbine blades, 4:33108 
CANADA/DEMONSTRATION PROGRAMS 
New programs to harness energy from forests, farms, 4:32920 
CANADA/ENERGY POLICY 
Brief on energy to the Quebec Commission on Natural Resources 
from the Canadian Coalition for Nuclear Responsibility, 4:33742 
Solar home heating in Canada: towards a national policy, 4:32857 
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CANADA/ENERGY SOURCES 
Funding energy development in Canada (to 1990), 4:33737 
CANADA/MINERAL INDUSTRY 
Changes in the rules of the game for the mining industry at home 
and abroad, 4:33675 
CANADA/NATURAL GAS INDUSTRY 
Resource taxation and government policies, 4:32345 
CANADA/NUCLEAR POWER 
Brief on energy to the Quebec Commission on Natural Resources 
from the Canadian Coalition for Nuclear Responsibility, 4:33742 
CANADA/NUCLEAR POWER PLANTS 
Use of four-tier quality standards for cost effective procurement in 
Ontario Hydro, 4:33444 
CANADA/PETROLEUM INDUSTRY 
Resource taxation and government policies, 4:32345 
CANADA/PETROLEUM REFINERIES 
Gulf Canada’s Clarkson refinery, 4:32300 
CANADA/RESEARCH PROGRAMS 
New programs to harness energy from forests, farms, 4:32920 
CANADA/SOLAR ENERGY 
Climatologically related problems in determining the potential for 
solar energy utilization in Canada, 4:32851 
Proposal of government incentive policies for solar energy in 
Canada, 4:32855 
Solar energy success stories: a summary of current economically 
viable applications of direct and indirect solar energy, 4:32816 
Update of the federal solar heating program, 4:32858 
CANADA/SOLAR FLUX 
Climatologically related problems in determining the potential for 
solar energy utilization in Canada, 4:32851 
CANADA/TEST FACILITIES 
Canadian solar collector test facility, 4:33060 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
GENTILLY REACTOR 
RAJASTHAN-1 REACTOR 
CANDU TYPE REACTORS/BELLOWS 
Development of nuclear quality high pressure valve bellows in 
Canada, 4:33348 (AECL-6211) 
CANDU TYPE REACTORS/DESIGN 
Technical description of the CANDU nuclear power system, 
4:33350 (AED-Conf-77-498-030) 
CANDU TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Analysis of flux peaking at nuclear fuel bundle ends using 
PEAKAN, 4:33347 (AECL-6174) 
Outline of the Canadian R and D program on the behavior of 
CANDU fuel bundles in transients, 4:33349 (AECL-6218) 
CANDU TYPE REACTORS/PLANNING 
Nuclear power in Canada: status and prospects, 4:33346 (AECL- 
6173) 
CANDU TYPE REACTORS/PLUTONIUM RECYCLE 
Introducing advanced nuclear fuel cycles in Canada, 4:33451 
(AECL-6202) 
CANDU TYPE REACTORS/PRESSURE TUBES 
Irradiation response of the ordered phase ZrsAl, 4:34253 
CANDU TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Control algorithm for reactor spatial control during nuclear 
station load cycling, 4:33497 
CANDU TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
Development of an automated system for CANDU secondary 
coolant circuit chemistry control. Program summary and 
conclusions, 4:33343 (AECL-5997) 
CANDU TYPE REACTORS/SELF-POWERED DETECTORS 
Response characteristics of self-powered flux detectors in 
CANDU reactors, 4:33345 (AECL-6171) 
CANDU TYPE REACTORS/THORIUM CYCLE 
Introducing advanced nuclear fuel cycles in Canada, 4:33451 
(AECL-6202) 
Potential of axial fuel management strategies in thorium-fuelled 
CANDU’'s, 4:33450 (AECL-6182) 
Review of the potential for actinide redistribution in CANDU 
thorium cycle fuels, 4:33449 (AECL-5962) 
CARBIDES/DISPERSIONS 
Method for homogenizing alloys susceptible to the formation of 
carbide stringers and alloys prepared thereby (Patent), 4:34160 
CARBIDES/HOT PRESSING 
Apparatus and method for hot pressing irregularly shaped 
refractory articles (Patent), 4:34262 
CARBON 
See also GRAPHITE 


CARBON DIOXIDE/ADSORPTION 


CARBON/AEROSOLS 
Long distance transport of carbonaceous matter, 4:34762 (IVL-B- 


441 
CARBON/BIBLIOGRAPHIES 
Carbon and graphite. Part 3. Graphite - physical, mechanical, and 
structural studies (a bibliography with abstracts). Report for 
1964-August 1978, 4:34303 (NTIS/PS-78/ 1052) 
CARBON/COMBUSTION 
Burning rates and temperatures of carbon particles in a shallow 
fluidized-bed combustor, 4:34395 
CARBON/HADRON REACTIONS 
Multiplicity distribution of secondary particles on nuclei at 
energies 200 and 800 GeV, 4:35124 
CARBON/METALLURGICAL EFFECTS 
Computer simulation of the carbon activity in austenite, 4:34215 
Effect of carbon content and thermal treatment on the SCC 
behavior of Inconel Alloy 600 steam generator tubing, 4:34192 
CARBON/SOIL CHEMISTRY 
Comparison of carbon dynamics of three microcosm substrates, 
4:34803 
CARBON/TRAPPING 
Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
CARBON 12/GIANT RESONANCE 
Giant-resonance studies with high-energy heavy ions (315 MeV), 
4:35197 
CARBON 12 TARGET/ALPHA REACTIONS 
Mechanism of inelastic scattering and the angular correlation 
function of the reaction C(a,a'y)#C, 4:35198 
CARBON 12 TARGET/DEUTERON REACTIONS 
Experimental study of carbon-nucleus fragmentation by 
relativistic deuterons and a particles, 4:35203 
CARBON 12 TARGET/MUON REACTIONS 
Study of multiparticle reactions with formation of *Li in capture 
of stopped .~ mesons by *C nuclei, 4:35201 
CARBON 12 TARGET/OXYGEN 16 REACTIONS 
Giant-resonance studies with high-energy heavy ions (315 MeV), 
4:35197 
CARBON 12 TARGET/PION MINUS REACTIONS 
Analysis of the transverse-momentum distributions of 7*~ mesons 
in 7 N interactions at 40 GeV/c, 4:35131 
Emission of protons from light nuclei in scattering of 115-MeV a 
mesons, 4:35200 
Interaction of 7~ mesons with a carbon nucleus at p/sub 7/-=40 
GeV/c and the effect of nuclear transparency” for high-energy 
hadrons, 4:35139 
CARBON 12 TARGET/PION PLUS REACTIONS 
Reactions (77,7d) and (7,7He) in light nuclei at 115 MeV, 4:35199 
CARBON 12 TARGET/PROTON REACTIONS 
Effects of spin-orbit deformation in inelastic scattering at 0.8 GeV 
(Differential cross sections, analyzing power), 4:35196 
Observation of dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons of 635 +- 15 MeV 
by ®Li, °C, and '*O on the momentum of the residual nucleus, 
4:35202 
CARBON 13/DIAGNOSTIC USES 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
CARBON 13/RADIOPHARMACEUTICALS 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
CARBON 13/TRACER TECHNIQUES 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable se 4: “' 883 
CARBON 13 TARGET/PROTON REACTIO 
Box: Yo 1)'*N reaction (6.25 to 17.0 MeV), 4:35194 (ORO- 
1067-T1) 


Cross-section measurements for °Be(p,n)°B, '*N(p,n)"5O and 
13C(p,n)'*N (10 to 17 soveks 4:35193 (ORO-1067-T1) 
CARBON 14/ACTIVITY L: 
Carbon-14 production in seine reactors, 4:33289 
CARBON 14/RADIATION HAZARDS 
14CO» emissions from the WAK, 4:32571 (AED-Conf-77-473-011) 
CARBON 14/RADIOECOLOGICAL CONCENTRATION 
C activity and distribution in gaseous effluents from pressurized 
water reactors, 4:34793 
CARBON 14/REMOVAL 
Nuclear waste management. Quarterly progress report, July- 
September 1978, 4:32550 (PNL-2378-3) 
CARBON 14/SEPARATION PROCESSES 
Technical and economic evaluation of the atmospheric 
containment technology for radioactive isotope releases from 
nuclear fuel reprocessing plants. Environmental Study No. 2, 
4:32694 (UT/CES-ES-2) 
CARBON DIOXIDE/ADSORPTION 
New method for obtaining hydrogen with carbon molecular 
sieves, 4:32726 (AED-CONF-77-422-001) 





CARBON DIOXIDE/AVAILABILITY 


CARBON DIOXIDE/AVAILABILITY 
Sources and delivery of carbon dioxide for enhanced oil recovery. 
Final report, October 1977-December 1978, 4:32232 (FE-2515- 


24) 
CARBON DIOXIDE/BIOCHEMISTRY 
Biosphere as a source and/or a sink for carbon dioxide, 4:34779 
CARBON DIOXIDE/CHEMICAL REACTION YIELD 
Hydrogenation of carbon monoxide over alkali metal-graphite 
intercalates. Reaction selectivity and catalyst deactivation 
characteristics, 4:34348 
CARBON DIOXIDE/COST 
Sources and delivery of carbon dioxide for enhanced oil recovery. 
Final report, October 1977-December 1978, 4:32232 (FE-2515- 


24) 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Effects of increasing atmospheric CO: on climate, 4:34778 
Global CO, problem, Department of Energy research objectives, 
4:34781 
Uncertainties associated with effects of global atmospheric CO:, 


4:34777 
CARBON DIOXIDE/LINE BROADENING 
Pressure broadening of the dipole and Raman lines of CO2 by He 
and Ar. Temperature dependence, 4:35079 
CARBON DIOXIDE/MOLECULE-MOLECULE COLLISIONS 
Possible mechanism of relaxation over the rotational sublevels of 
molecules under conditions of saturation of a vibrational- 
rotational transition, 4:35098 
CARBON DIOXIDE/PRODUCTION 
Production of purified synthesis gas H2-rich gas, and by-product 
CO,-rich gas (Patent), 4:32732 
Sources and delivery of carbon dioxide for enhanced oil recovery. 
Final report, October 1977-December 1978, 4:32232 (FE-2515- 


24) 
CARBON DIOXIDE/RADIOASSAY 
CO, production in animals: analysis of potential errors in the 
doubly labeled water method (*H and '*O), 4:34902 (UCLA-12- 
1189) 
CARBON DIOXIDE/REMOVAL 
Process of scrubbing fuel synthesis gases to remove acid gases and 
organic sulfur compounds (Patent), 4:32021 
CARBON DIOXIDE/RESERVES 
Sources and delivery of carbon dioxide for enhanced oil recovery. 
Final report, October 1977-December 1978, 4:32232 (FE-2515- 


24) 
CARBON DIOXIDE/UPTAKE 
Models for ocean uptake of fossil fuel CO2, 4:34780 
CARBON DIOXIDE ACCEPTOR PROCESS/ECONOMICS 
Executive summary commercial plant conceptual design and cost 
estimate: CO2 acceptor process gasification pilot plant. Final 
report, volume 13, August 1976-December 1977, 4:32013 (FE- 
1734-46(V ol.13)) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Executive summary commercial plant conceptual design and cost 
estimate: CO. acceptor process gasification pilot plant. Final 
report, volume 13, August 1976-December 1977, 4:32013 (FE- 
1734-46(V ol.13)) 
CARBON DIOXIDE INJECTION 
Sources and delivery of carbon dioxide for enhanced oil recovery. 
— report, October 1977-December 1978, 4:32:32 (FE-2515- 
4 


CARBON DIOXIDE INJECTION/ECONOMICS 
eas of the recovery in the oil fields by means of CO:, 
4:32270 
CARBON DIOXIDE LASERS 
Some results of MHD-laser investigation, 4:33837 
CARBON DIOXIDE LASERS/ALIGNMENT 
Use of the smartt interferometer as an alignement tool for infrared 
laser systems, 4:35452 (LA-UR-79-890) 
CARBON DIOXIDE LASERS/EFFICIENCY 
—— efficiency of the gas flow in pulse-periodic CO, lasers, 
CARBON DIOXIDE LASERS/ENERGY YIELD 
Gasdynamic CO; laser with gas heating by an electrically induced 
explosion, 4:34515 
CARBON DIOXIDE LASERS/GAIN 
Population and gain of a waveguide COs laser, 4:34517 
CARBON DIOXIDE LASERS/POPULATION INVERSION 
Population and gain of a waveguide CO: laser, 4:34517 
CARBON DIOXIDE LASERS/PULSE TECHNIQUES 
bey efficiency of the gas flow in pulse-periodic CO, lasers, 
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CARBON DIOXIDE LASERS/TUNING 
Tunable CO, waveguide laser, 4:34524 
be arn ae DIOXIDE LASERS/WAVEGUIDES 
ulation and of a waveguide CO. am. 4:34517 
IN IONS/ION-ATOM COLLISIONS 
Continuum electron capture dependence on projectile Z and 
velocity, 4:35090 
Electron capture by slow multicharged ions in atomic and 
molecular hydrogen, 4:35094 
CARBON MONOXIDE/ADSORPTION 
Interaction of carbon monoxide and hydrogen with the (1010) face 
of ruthenium, 4:34333 (IS-T-854) 
New method for obtaining hy: — with carbon molecular 
sieves, 4:32726 (AED-CONF-7 -422-001) 
CARBON MONOXIDE/AIR POLLUTION ABATEMENT 
Low emission combustion tus (Patent), 4:34122 
CARBON MONOXIDE/, ILLUTION CONTROL 
Pollution control device (Patent), 4:34140 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Bridging ligands in organometallic chemistry. II. Synthesis and 
reactivity of the green dimer of molybdenocene containing a 
bridging fulvalene ligand, 4:34371 
Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
High-pressure carbonylaton of metal-coordinated carbenes and 
hydrogenolysis of the ketene complexes, 4:32755 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
T h reaction, 4:32739 (SRO-933-3) 
CARBON MONOXIDE/COMBUSTION 
Process and device for avoiding the emission of carbon monoxide 
from converter waste atent), 4:32762 
CARBON MONOXID: IN 
Dry deposition of — air pollutants, 4:34782 
CARBON MONOXIDE/ELECTRON-MOLECULE 
COLLISIONS 
Scattering of low-energy electrons by CO molecules (0.05 to 6.0 
eV), 4:35100 
CARBON MONOXIDE/METHANATION 
High-pressure carbonylaton of metal-coordinated carbenes and 
hydrogenolysis of the ketene complexes, 4:32755 
Hydrogenation of carbon monoxide over alkali metal-graphite 
intercalates. Reaction selectivity and catalyst deactivation 
characteristics, 4:34348 
Role of readsorption in determining the product distribution 
during CO hydrogenation over Fe ~ crystals, 4:32741 
CARBON MONOXIDE/MONITORIN 
— monitoring for safety in coal mining, 
4:32119 
CARBON MONOXIDE/PRODUCTION 
Central receiver for the | roduction of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956-2) 
CARBON MONOXIDE LASERS/DESIGN 
CO chain reaction chemical laser (Patent), 4:34493 
CARBON MONOXIDE LASERS/OPTIMIZATION 
Some results of optimization of the compositions of active media 
and working parameters of a geo CO laser (850 W, 1.3 
kJ/g, 44% efficiency), 4:3450 
CARBON MONOXIDE LASERS/PERFORMANCE 
Some results of optimization of the compositions of active media 
ont working V aacwane of a gas-discharge CO laser (850 W, 1.3 
, 44% efficiency), 4:34505 
CARBO STEELS/CORROSION PROTECTION 
Investigation into hydrogen peroxide batching in condensate of 
_ — unit of the Beloyarsk atomic power station, 
4: 
CARBON STEELS/MICROSTRUCTURE 
Hydrogen attack of steel. Progress report, April 1, 1978-March 31, 
1979, 4:34180 (COO-2872-03) 
CARBON STEELS/PITTING CORROSION 
Pitting corrosion and scaling of carbon steels in geothermal brine, 


4:34232 
CARBON STEELS/TENSILE PROPERTIES 
Hydrogen attack of steel. Progress report, April 1, 1978-March 31, 
1979, 4:34180 (COO- 2872-08) 
IN STEELS/WELDING 
Quarterly progress report on welding technology development, 
October-December 1978, 4:34152 E-1351) 
CARBON SULFIDES/CHEMICAL REACTIONS 
Hydrogenation of small molecules by transition metal cluster 
=, Reaction of H2Oss(CO):0 with carbon disulfide, 
CARBON TETRAFLUORIDE/MOLECULE-MOLECULE 
COLLISIONS 
Possible mechanism of relaxation over the rotational sublevels of 
molecules under conditions of saturation of a vibrational- 
rotational transition, 4:35098 
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CARBONACEOUS MATERIALS 
See also BITUMINOUS MATERIALS 
CARBONACEOUS MATERIALS/CHEMICAL REACTIONS 
Regeneration of lime from sulfates for fluidized-bed combustion 
(Patent application; US DOE), 4:32076 
CARBONACEOUS MATERIALS/HYDROGENATIGN 
Hydrogenation process for solid carbonaceous materials (Patent 
application; US DOB), 4:32007 
CARBONATE ROCKS/FRACTURE PROPERTIES 
Dynamic fracture strength of rock, 4:35010 
CARBONATE ROCKS/RESERVOIR ROCK 
Influence of tectonic deformation on the petrophysical matrix 
properties of limestone reservoirs, 4:32226 
CARBONITRIDES/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
CARBONITRIDES/WEAR RESISTANCE 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
ARBOXYLIC ACIDS 
See also AMINO ACIDS 
MONOCARBOXYLIC ACIDS 
CARBOXYLIC ACIDS/RADIOPHARMACEUTICALS 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 
—— intermediate for the synthesis of tin-117m-labeled 
opharmaceuticals, 4:34392 (CONF-790321-2) 
CARBORNYLIC ACIDS/THERAPY 
Effects of orally administered 2,3-dihydroxybenzoic acid in the 
excorporation of Am and Pu from the rat, 4:34958 (PNL- 
2850(Pt.1)) 
CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 
Respiratory tract tumors in Syrian hamsters following inhalation 
of Pu-ZrO, particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO2/ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 
CARCINOGENESIS/EDUCATION 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
CARCINOGENESIS/INFORMATION SYSTEMS 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
CARCINOGENESIS/INHIBITION 
— of tumor promotion by antiinflammatory agents: an 
pproach to the biochemical mechanism of promotion, 4:34882 
CARCINOGENESIS/RADIOINDUCTION 
Possibilities and problems in uv radiation carcinogenesis 
experiments, 4:34918 (CONF-7809133-1) 
CARCINOGENESIS/RESEARCH PROGRAMS 
Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL-5496) 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
CARCINOGENS/BIOCHEMICAL REACTION KINETICS 
Cancer and Toxicology page 4:34840 (ORNL-5496) 
CARCINOGENS/METABOLISM 
Cancer and Toxicology nt 4:34840 (ORNL-5496) 
CARCINOMAS/RADIOINDUCTION 
ee tract tumors in Syrian hamsters following inhalation 
Pu-ZrOz particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO./ZrO2 
eo 4:34924 (LA-UR-79-759) 
CARDIAC PACEMAKERS/BIOCHEMICAL FUEL CELLS 
Bioelectrodes as sensors and as power sources for implantable 
medical devices, 4:33952 (BMFT-FB-T-77-44) 
Implantable biochemical fuel cell (Patent), 4:33956 
Method to produce an electrode with Raney noble metal catalysts 
for electrochemical cells (Patent), 4:33968 
CARDIAC PACEMAKERS/METAL-GAS BATTERIES 
Bioelectrodes as sensors and as power sources for implantable 
medical devices, 4:33952 (BMFT-FB-T-77-44) 
CARDIOVASCULAR SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/PATHOLOGICAL CHANGES 
Systemic toxicity of inhaled cadmium oxide in rats, 4:34976 (PNL- 
2850(Pt.1 
CASCADE SHOWERS/GLUON MODEL 
Hadroproduction of massive lepton pairs and tests of QCD 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 
CAST IRON/CORROSION 
Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 
CASTINGS 
Complex inoculation of steels for production of casing castings for 
equipment to seal aperture openings, 4:34201 
CATALYSTS 
See also ELECTROCATALYSTS 


CELLS (PLANT) 


CATALYSTS/PHASE STUDIES 
Relations between structure and activity of iron precipitation 
catalysts, 4:32742 
CATALYSTS/REGENERATION 
Determination of efficiency of utilization of reaction volume in 
catalytic cracking regenerator, 4:32299 
Investigation of basic kinetic relationships in process of coke 
burnoff from surface of cracking catalysts, 4:32303 
Trapping fine fractions of aluminosilicate catalyst, 4:32332 
CATALYSTS/RESEARCH PROGRAMS 
Solid phase catalysts and reagents. Progress report, July 1, 1978- 
June 30, 1979, 4:34357 (COO-4446-2) 
CATALYSTS/SPECIFICITY 
Iron precipitation catalysts for Fischer-Tropsch synthesis. 
uence of halogen ions on selectivity, 4:32743 
CATALYSTS/VAPOR PRESSURE 
Process for minimizing vaporizable catalysts requirements for coal 
hydrogenation-liquefaction (Patent), 4:32047 
CATALYTIC CONVERTERS/DESIGN 
Air distribution system for reduction catalyst and oxidation 
catalyst (Patent), 4:34139 
Catalyst for converting nitrogen oxides and method for 
converting nitrogen oxides in exhaust gases by using said 
catalyst (Patent), 4:34574 
Catalytic converter vessel (Patent), 4:34138 
CATALYTIC CRACKING 
See also HYDROCRACKING 
CATALYTIC CRACKING/CATALYSTS 
Determination of efficiency of utilization of reaction volume in 
catalytic cracking regenerator, 4:32299 
Moving bed catalytic process for hydrocarbon conversion 
(Patent), 4:32280 
CATECHOL 
See PYROCATECHOL 
CATHODES/DESIGN 
Development of spark cathode E-guns. Draft final reprt, Phase I, 
July-October 1978, 4:35436 (DOE/DP-01597-1) 
CATTLE/CONTAMINATION 
Doses for various pathways to man based on ee concentrations 
of radionuclides pertinent to decontaminatio 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
CATTLE/RADIONUCLIDE KINETICS 
Transfer coefficients of radionuclides secreted in the milk of dairy 
cows. Final report, 4:34947 (AD-A-058781) 
CAUCASUS/GEOLOGIC STRUCTURES 
New data on tectonics of the pre-Jurassic complex of eastern 
Subcaucasus, 4:32227 
CAUCASUS/TECTONICS 
New data on tectonics of the pre-Jurassic complex of eastern 
Subcaucasus, 4:32227 


(Committee for the Challenges of Modern Society.) 
CCMS/INFORMATION SYSTEMS 


Status of the CCMS and IEA solar energy activities, 4:32824 
CDTE SEMICONDUCTOR DETECTORS/PHYSICAL 
RADIATION EFFECTS 
Radiation effects of IR detectors. Final report, 30 June 1975-30 
January 1978, 4:34720 (AD-A-058698) 
CELL CULTURES/BIOLOGICAL RADIATION EFFECTS 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture, 4:34907 (COO-4733-T1) 
CELL CULTURES/ORIGIN 
Lactic acid dehydrogenase isoenzyme patterns for species 
identification of cultured cells, 4:34841 (PNL-2850(Pt.1)) 
CELL FLOW SYSTEMS/CYTOLOGICAL TECHNIQUES 
Measurement and purification of human chromosomes by flow 
cytometry and sorting, 4:34867 
CELL FLOW SYSTEMS/DIAGNOSTIC USES 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Model for the control of potassium transport in PHA-stimulated 
human blood lymphocytes, 4:34847 (UR-3490-1484) 
CELL MEMBRANES/PATHOLOGICAL CHANGES 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 





CELLULOSE/ACID HYDROLYSIS 


CELLULOSE/ACID HYDROLYSIS 
Material and energy balances in the production of ethanol from 
wood, 4:32901 (CONF-7806139-1) 
Process development studies on the bioconversion of cellulose and 
production of ethanol, 4:32906 (LBL-8658) 
CELLULOSE/COKING 
Process for making coke from cellulosic materials and fuels 
produced therefrom (Patent), 4:32759 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Material and energy balances in the production of ethanol from 
wood, 4:32901 (CONF-7806139-1) 
Process development studies on the bioconversion of cellulose and 
production of ethanol, 4:32906 (LBL-8658) 
CELLULOSE/HYDROLYSIS 
Technology and economics of conversion of cellulose (wood) and 
corn starch to sugars, alcohol and yeast. Final report, 4:32757 
(COO-5007-1) 
CEMENT INDUSTRY/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
CEMENT INDUSTRY/ENERGY EFFICIENCY 
Summary annual report: IEA cement R and D Program, 4:34032 
(TID-29061) 
CEMENT INDUSTRY/HEAT STORAGE 
Application of thermal energy storage in the cement industry. 
Final report, September 1977-March 1978, 4:34051 (CONS- 


5084-1) 
CEMENT INDUSTRY/TECHNOLOGY TRANSFER 
Summary annual report: IEA cement R and D Program, 4:34032 


29061) 
CEMENT INDUSTRY/WASTE HEAT UTILIZATION 
——- of thermal energy storage in the cement industry. 
inal report, September 1977-March 1978, 4:34051 (CONS- 
5084-1) 
CEMENTS/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress Report No. 16, April-September 1978, 4:33094 (BNL- 
50925) 
CENTRAL RECEIVERS 
Central receiver for the production of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956-2) 
CENTRAL RECEIVERS/COMPUTER CALCULATIONS 
User's guide for MIRVAL: a computer code for comparing 
designs of heliostat-receiver optics for central receiver solar 
power plants, 4:32944 (SAND-77-8280) 
CENTRAL RECEIVERS/HEAT TRANSFER 
Study of the characteristics of convective heat transfer in 
cylindrical solar receivers on the basis of the solution of the 
conjugate problem of that exchange, 4:33068 
GE ENRICHMENT PLANTS/DESIGN 
Procedure and set-up for separating gas mixtures into component 
fractions according to molecular or atomic weight (Dutch 
po 4:32507 (LA-tr-79-3) 


Ceramics as nuclear reactor fuels, 4:34255 
CERAMICS/AUTORADIOLYSIS 
Effects of irradiation on structural properties of crystalline 
ceramics, 4:32637 (LA-UR-79-824) 
CERAMICS/CORROSION RESISTANCE 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4:33868 
= studies of MHD preheater materials, 4:33848 (FE-2524- 
Erosion testing of potential valve materials for coal gasification 
systems, 4:32009 (BM-RI-8335) 
—_ wall slag coating and material corrosion experiments, 
4: 
Progress on the testing of refractories for directly-fired MHD air 
heater service, 4:33891 
CERAMICS/ELECTRIC CONDUCTIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
CERAMICS/ELECTROCHEMICAL CORROSION 
Electrochemical studies of MHD channel electrode materials in 
molten potassium salt and coal slags, 4:33907 (PNL-SA-6823) 
CERAMICS/MATERIALS TESTING 
—_— studies of MHD preheater materials, 4:33854 (FE-3087- 
Design and performance of high temperature ceramic electrode 
modules, 4:33871 
Development, characterization and evaluation of materials for 
ies cycle MHD. Quarterly report for the period ending June 
78, 4:33858 (PNL-2004-9) 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
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Second joint test of a U.S. electrode system in the U.S.S.R. U-O2 
facility, 4:33867 
CERAMICS/PHYSICAL PROPERTIES 
Progress on the testing of refractories for directly-fired MHD air 
heater service, 4:33891 
CERAMICS/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on structural properties of crystalline 
ceramics, 4:32637 (LA-UR-79-824) 
CERAMICS/RESEARCH PROGRAMS 
Ceramics for automotive gas turbines, 4:34121 
CERAMICS/SEED-SLAG INTERACTIONS 
Electrochemical studies of MHD channel electrode materials in 
molten potassium salt and coal slags, 4:33907 (PNL-SA-6823) 
CERAMICS/THERMAL CONDUCTIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
CERAMICS/THERMAL DIFFUSIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
CERAMICS/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
CERAMICS INDUSTRY/ENERGY CONSERVATION 
Cutting energy consumption in whiteware biscuit and gloss firing 
through improvement of firing aids, more efficient equipment, 
introduction of fast firing, and lowering of process 
temperatures, 4:34049 
CERAMICS INDUSTRY/PROCESS HEAT 
Cutting energy consumption in whiteware biscuit and gloss firing 
through improvement of firing aids, more efficient equipment, 
introduction of fast firing, and lowering of process 
temperatures, 4:34049 
CERAMICS INDUSTRY/WASTE HEAT UTILIZATION 
Cutting energy consumption in whiteware biscuit and gloss firing 
through improvement of firing aids, more efficient equipment, 
introduction of fast firing, and lowering of process 
temperatures, 4:34049 
CEREALS 
See also WHEAT 
CEREALS/SOLAR DRYING 
Performance of a solar collector for grain drying in northern 
Saskatchewan, 4:33010 
Review of solar grain drying, 4:33009 
CERIUM OXIDES/BURNUP 
Variation in the oxygen potential of a mixed-oxide fuel with 
simulated burnup, 4:32512 
CERMETS/CORROSION RESISTANCE 
Erosion testing of potential valve materials for coal gasification 
systems, 4:32009 (BM-RI-8335) 
CERRO PRIETO GEOTHERMAL FIELD/GEOLOGY 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
CERRO PRIETO GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
CESIUM/ION-ATOM COLLISIONS 
Electron capture to Ds/sup ts-/ and D3/sup ts0/ repulsive states 
by Ds/sup ts+/ in Cs, 4:35096 
CESIUM/PHOTOIONIZATION 
Photoionization of atoms. Progress report, 1 April 1978-30 March 
1979 (Summaries of research activities at the Univ. Nebraska), 
4:35076 (COO-2892-13) 
CESIUM 133 TARGET/NEUTRON REACTIONS 
Possible statistical description of y radiation in terms of an exciton 
model, 4:35224 
CESIUM 134/RADIOECOLOGICAL CONCENTRATION 
Impact of release of cesium-134 and -137 from Windscale on the 
marine environment, 4:32690 (AED-Conf-77-473-018) 
CESIUM 137/ADSORPTION 
Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 
CESIUM 137/ENVIRONMENTAL TRANSPORT 
Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
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CESIUM 137/MAXIMUM PERMISSIBLE CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
CESIUM 137/RADIOACTIVE WASTE PROCESSING 
Preliminary study on use of zeolite for isolation and removal of 
long-lived cesium in liquid waste from nuclear power stations, 


4:32609 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Impact of release of cesium-134 and -137 from Windscale on the 
marine environment, 4:32690 (AED-Conf-77-473-018) 
Radiocesium concentrations in two populations of naturally 
contaminated feral hogs (Sus scrofa domesticus) (1°7Cs), 4:34806 
(TID-290-21) 
CESIUM CHLORIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
CHAD/PETROLEUM DEPOSITS 
Oil exploration in interior basins of the continents. Exploration 
example Chad, 4:32214 
CHAMBER FURNACES/RADIANT HEAT TRANSFER 
Calculation of the radiation exchange in a closed chamber by the 
method of radiation bands in comparison to the method of the 
average radiation parameter, 4:34045 
‘COAL/FLUIDIZED-BED COMBUSTION 
Energy recovery from long yard waste and fly ash char, 4:34560 
CHARGED PARTICLE DETECTION 
See also ALPHA DETECTION 
CHARGED PARTICLE DETECTION/DRIFT CHAMBERS 
Charged particle detector system for high rate experiments, 
4:34704 
CHARGED PARTICLES 
See also ALPHA PARTICLES 


IONS 
CHARGED PARTICLES/HYPERFINE STRUCTURE 
Study of hyperfine interactions in charged-particle beams (a 
review of experimental methods), 4:35099 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
CHARMED MESON RESONANCES 
D RESONANCES 
LAMBDA-2250 — NCES 
CHARM PARTICLES/DECAY 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4: 35142 (LBL-8537) 
CHARM PARTICLES/ELECTROMAGNETIC FORM 
FACTORS 
Analytic properties of electromagnetic form factors and Zweig's 
rule, 4:35145 
CHARM PARTICLES/ELECTROPRODUCTION 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
CHARM PARTICLES/REVIEWS 
Hadron-hadron reactions, high multiplicity (Review), 4:35120 
(ANL-HEP-CP-78-44) 
CHARMED BARYON RESONANCES/DECAY 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
CHARMED BARYON RESONANCES/ 
ELECTROPRODUCTION 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
MESON RESONANCES/DECAY 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
CHARMED MESON RESONANCES/ELECTROPRODUCTION 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
CHARMED MESON RESONANCES/REVIEWS 
Prospects for hadronic production of charmed particles at the 
AGS, 4:35128 (BNL-25347) 
CHARS/CHEMICAL REACTION KINETICS 
Reaction kinetics between steam and oil shale char, 4:32441 
(UCRL-81614) 
CHARS/YIELDS 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Project No. 8976 annual report, April 1, 1977-March 31,1978, 
4:32042 (FE-2307-34) 
CHELATES/FLUORESCENCE 
Excited-state kinetics for Nd(thd)s and Tb(thd)s chelate vapors 
and prospects as fusion laser media, 4:35457 
CHEMICAL EFFLUENTS/AIR POLLUTION 
Diffusion of pollutants from roof outlets of chemical plants, 
4:34773 


CHINA/COAL RESERVES 


CHEMICAL EXPLOSIONS 

Photogrammetry of the particle trajectories on DIPOLE WEST 
Shots 8, 9, 10, and 11. Volume II. Shot 8. Final 1 
October-31 December 1977, 4:34737 (AD-A-058376) 

Photogrammetry of the — trajectories on DIPOLE WEST 
Shots 8, 9, 10, and 11. Volume IV. Shot 11. Final report, 1 
January-31 February 1978, 4:34738 (AD-A-058377) 

CHEMICAL EXPLOSIVES /BIND 
ies evaluation, 4:34742 (UCID-18082) 
CHEMICAL EXP /DETONATIONS 

Shock initiation of calaaes lets at low temperature (PETN, 

PBX-9407, HNS-1), 4:34743 (UCRL-81369) 
CHEMICAL EXPLOSIVES/DETONATORS 

Optimum flyer material for initiatin mer b detonation of high 

explosives, 4:34741 (SAND-78-1602) 
CHEMICAL EXPLOSIVES/PERFORMANCE 

Influence of external-detonation-generated plasmas on the 

performance of semi-confined explosive charges, 4:34744 
CHEMICAL EXPLOSIVES/PHYSICAL RADIATION EFFECTS 

Ultraviolet radiation e processes of HMX and RDX powder 
studied by electron paramagnetic resonance, 4:34740 (MLM- 
2592) 

CHEMICAL 
See also PETROCHEMICALS 
CHEMICAL FEEDSTOCKS/FUEL SUBSTITUTION 
Economic analysis of coal-and oil-based chemical processes, 
4:33655 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL teste al ae ape oe ABATEMENT 

Energy requirements for air pollution abatement equipment in 

Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
CHEMICAL INDUSTRY/ECONOMIC ANALYSIS 
Economic analysis of coal-and oil-based chemical processes, 
4:33655 
CHEMICAL INDUSTRY/ENERGY SUPPLIES 
Energy forecasts consid time and uncertainty, 4:33726 
CHEMICAL INDUSTRY/STEAM TRAPS 
Steam traps in the chemical industry, 4:34041 
CHEMICAL LASERS/CHEMICAL REACTION KINETICS 

Chemical kinetics and gasdynamics of a Q-switched iodine laser 

with an optically thick active medium, 4:34513 
CHEMICAL ASERS/COMPARATIVE EVALUATIONS 

Comparative investigation of pulsed HF and DF-CO, chemical 

lasers, 4:34502 
CHEMICAL LASERS/ENERGY YIELD 

Chemical kinetics and gasdynamics of a Q-switched iodine laser 

with an optically thick active medium, 4:34513 
CHEMICAL LASERS/RESEARCH PROGRAMS 

HF-laser program, 4:34481 (SAND-78-2306) 

a of concept of efficient short wavelength laser. 
Quarterly progress rt, 1 August 1978-31 October 1978, 
4:34479 (Coo-4223 

New-laser research and development, 4:34484 (SAND-78-2306) 

CHEMICAL LASERS/ROTATIONAL STATES 

Efficient model for HF lasers with ect ee for nonequilibrium. 

Interim rt, 4:34475 (AD-A-058389) 
CHEMICAL LASERS/STIMULATED EMISSION 

Chemical kinetics and gasdynamics of a — iodine laser 

with an optically thick active medium, 4:34513 
CHEMICAL PLANTS/CHEMICAL EFFLUENTS 
Diffusion of pollutants from roof outlets of chemical plants, 
4:34773 
CHEMICAL REACTORS/DESIGN 
Kinetic analysis of manure pyrolyzers, 4:32749 (TID-29417) 
CHEMICAL REACTORS/OPERATION 
Kinetic analysis of manure pyrolyzers, 4:32749 (TID-29417) 
CHERENKOV COUNTERS/ RATION 

wo wall addition to the SPEAR Mark | magnetic detector, 

4:34 
CHERENKOV COUNTERS/DESIGN 

—— wall addition to the SPEAR Mark 1 magnetic detector, 

4:34709 
CHERENKOV COUNTERS/PERFORMANCE 
Lead-glass wall addition to the SPEAR Mark 1 magnetic detector, 
4:34709 
CHERENKOV COUNTERS/PLANNING 
Detector development summary, 4:34699 (BNL-25894) 
CHERENKOV COUNTERS/SPECIFICATIONS 
Liquid hydrogen Cerenkov counter, 4:34714 
CHILE/INSOLATION 


Mathematical approximative equations for solar radiation 
incidental to a determined site, 4:32847 
CHINA/COAL MINING 
China: priority for coal, 4:32113 
CHINA/COAL RESERVES 
China: priority for coal, 4:32113 





CHINA/EARTHQUAKES 


CHINA/EARTHQUAKES 
Application of the method of probablistic regressional estimation 
earthquake prediction, 4:35003 
Earthquake risk of Hopeh Province of North China, 4:35004 
Source parameters for small earthquakes and the quality factor of 
the medium before and after the Hai-Cheng earthquake, 4:35005 
CHINA/EXPLORATION 
Petroleum and natural gas deposits in the People’s Republic of 
China: a coos oot an 4:32215 
CHINA/TECHNO Y UTILIZATION 
China turns to West fo for equipment, technology, 4:33686 
CHLORIDES/TOXICITY 
Concentration response curves of heavy metals’ cytotoxicity in 
vero cells, 4:34967 (PNL-2850(Pt.1)) 
CHLORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Infrared photochemistry of halogenated ethylenes, 4:34381 
Stabilities of isomeric halonium ions C,H,X* (X = Cl, Br) by 
photoionization mass spectrometry and ion cyclotron resonance 
spectroscopy. General considerations of the relative stabilities of 
cyclic and acyclic isomeric onium ions, 4:34339 
IRINE/COMPARATIVE EVALUATIONS 
Tracing underground water movement using three NAA-detected 
halogen tracers, 4:34815 
CHLORINE IONS/COLLISIONS 
Effect of target thickness on characteristic projectile x-rays and 
REC in ion-atom collisions (Fluorescence yield, 20 to 80 MeV, 
lifetime, cross sections), 4:35071 (ORO-2408-151) 
Projectile K x-ray production in thin solid targets (20 to 80 MeV, 
fluorescence yield, cross sections), 4:35089 (ORO-2408-152) 
CHLOROFORM/GAS CHROMATOGRAPHY 
New techniques for analysis of organic pollutants in drinking 
water, 4:34317 (IS-T-845) 
ROPLASTS/BIOCHEMICAL REACTION KINETICS 
Electron flow through plastoquinone and cytochromes be and f in 
chloroplasts, 4:34838 (COO-3326-75) 
CHLOROPLASTS/ELECTRON TRANSFER 
Electron flow through plastoquinone and cytochromes be and f in 
chloroplasts, 4:34838 (COO-3326-75) 
CHLOROPLASTS/EXCITATION 
Involvement of the light-harvesting complex in cation regulation 
of excitation energy distribution in chloroplasts, 4:34869 
CHLOROPLASTS/PHOTOCHEMISTRY 
Electron flow through plastoquinone and cytochromes be and f in 
chloroplasts, 4:34838 (COO-3326-75) 
CHONDRITES/CHEMICAL COMPOSITION 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
CHROMATES/PHYSICAL PROPERTIES 
Improved lanthanum chromite ceramics for _ temperature 
electrodes in open cycle MHD system, 4:3388 
CHROMATOGRAPHY 
Determination of DTPA in urine by paper chromatography, 
4:34313 (PNL-2850(Pt.1)) 
CHROMATOGRAPHY/FURNACES 
ligh gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
oe and a Zeeman atomic absorption spectrometer, 
CHROMIC ACID/REGENERATION 
Electroregeneration of chromic acid on a lead dioxide anode, 
4:34354 (ANL-Trans-1159) 
CHROMIUM/METALLURGICAL EFFECTS 
Absorption of hydrogen by binary vanadium-chromium alloys, 


4:34225 
CHROMIUM/SEGREGATION 
Segregation of aliovalent solutes adjacent surfaces in MgO, 
4:34264 


CHROMIUM 52/E2-TRANSITIONS 
Electroexcitation of low-lying states in the nuclei /sup 52,53/Cr, 


4:35215 
CHROMIUM 52 TARGET/ELECTRON REACTIONS 
Electroexcitation of low-lying states in the nuclei /sup 52,53/Cr, 
4:35215 
CHROMIUM 53/E2-TRANSITIONS 
Electroexcitation of low-lying states in the nuclei /sup 52,53/Cr, 
4:35215 
CHROMIUM 53 TARGET/ELECTRON REACTIONS 
Electroexcitation of low-lying states in the nuclei /sup 52,53/Cr, 
4:35215 
CHROMIUM 57/BETA-MINUS DECAY 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
CHROMIUM 57/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 7, 
preliminary results), 4:35212 (CONF-781113-32) 
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CHROMIUM 57/MASS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary SP 4:35212 (CONF-781113-32) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
CHROMIUM ALLOYS/CREEP 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
CHROMIUM ALLOYS/FABRICATION 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
CHROMIUM ALLOYS/FRICTION 
Sliding wear studies of sprayed chromium carbide-nichrome 
coatings for gas-cooled reactor applications, 4:34278 (GA-A- 
15133) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation-induced solute segregation in a V-15 wt % Cr alloy, 
4:35465 (CONF-790125-13) 
CHROMIUM ALLOYS/SORPTIVE PROPERTIES 
Absorption of hydrogen by binary vanadium-chromium alloys, 
4:34225 
CHROMIUM ALLOYS/WEAR RESISTANCE 
Sliding wear studies of sprayed chromium carbide-nichrome 
coatings for gas-cooled reactor applications, 4:34278 (GA-A- 
15133) 
CHROMIUM CARBIDES/FRICTION 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
Sliding wear studies of sprayed chromium carbide-nichrome 
coatings for gas-cooled reactor applications, 4:34278 (GA-A- 
15133) 
CHROMIUM CARBIDES/WEAR 
Mechanical properties test data for structural materials quarterly 
rogress report for period ending April 30, 1978 (HTGR and 
MFBR high temperature materials), 4:34183 (ORNL-5416) 
CHROMIUM CARBI ES/WEAR RESISTANCE 
Sliding wear studies of sprayed chromium carbide-nichrome 
coatings for gas-cooled reactor applications, 4:34278 (GA-A- 
15133) 
CHROMIUM COMPLEXES/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
CHROMIUM COMPLEXES/CHEMICAL REACTION 
KINETI 


Cs 
New series of chelated organochromium(III) complexes (1,4,8,12- 
Tetraazacyclopentaedecane), 4:34332 (IS-T-848) 


CHROMIUM COMPOUNDS/THERMAL CONDUCTIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, ra 33858 (PNL-2004-9) 
CHROMIUM COMPOUNDS/THERMAL DIFFUSIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
CHROMIUM COMPOUNDS/WORK FUNCTIONS 
Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33902 
(FE-2524-8) 
CHROMIUM OXIDES/CORROSION 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 
2 


) 
CHROMIUM OXIDES/MATERIALS TESTING 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 


2) 
CHROMIUM OXIDES/ZONE MELTING 
New developments in the IZG of metal oxide-metal eutectic 
composites, 4:34256 (CONF-781172-2) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CORROSION 
Corrosion of Fe alloys in Hitec at 823K (Materials for solar 
central receiver power plants), 4:32945 (SAND-78- Sains 
CHROMIUM STEELS/MATERIALS TESTING 
Complex inoculation of steels for production of casing castings for 
equipment to seal aperture openings, 4:34201 
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CHROMIUM STEELS/MECHANICAL PROPERTIES 

Complex inoculation of steels for production of casing castings for 
equipment to seal aperture openings, 4:34201 

CHROMIUM SULFATES/OXIDATION 

Electroregeneration of chromic acid on a lead dioxide anode, 
4:34354 (ANL-Trans-1159) 

CHROMIUM-MOLYBDENUM STEELS/ARC WELDING 

Investigation of weldability of heat resisting low-carbon type- 
15crS5mo steels, 4:34196 

CHROMIUM-MOLYBDENUM STEELS/CORROSION 

Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 

Performance of Cr-Mo steels in the boilers of CEGB power 
stations, 4:34237 

CHROMIUM-MOLYBDENUM STEELS/FABRICATION 

Experience with high chromium ferritic steels in fossil fired 

boilers, 4:34163 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 

CHROMIUM-MOLYBDENUM STEELS/IMPACT STRENGTH 

Method of impact strength testing on microsamples, 4:33479 
(INIS-mf-4287) 

CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 

PROPERTIES 

Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 

Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-4) 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 

CHROMIUM-MOLYBDENUM STEELS/MEETINGS 
Ferritic steels for fast reactor steam generators, 4:34146 
Ferritic steels for fast reactor steam generators, 4:34164 

CHROMIUMSNICKEL STEELS 

(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 

See also STAINLESS STEEL-18-8 
STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 

CHROMIUM-NICKEL STEELS/OXIDATION 

Composition of the corrosion product oxide phases in the gaps of 
three LMFBR-type mixed oxide fuel pins, 4:33369 

CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 

CHROMODYNAMICS 

See QUANTUM CHROMODYNAMICS 

CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 

Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL-5496) 

Mutagenesis and Teratogenesis Section (X radiation, gamma 
radiation), 4:34920 (ORNL-5496) 

CHROMOSOMES 

Genetic and developmental study of a complex locus in the house 
mouse, 4:34876 (COO-4159-04) 

CHROMOSOMES/MEASURING METHODS 
Measurement and purification of human chromosomes by flow 

cytometry and sorting, 4:34867 

CHROMOSOMES/PURIFICATION 

Measurement and purification of human chromosomes by flow 
cytometry and sorting, 4:34867 

CHROMOSPHERE/FLUCTUATIONS 

Statistical analysis of the intensity fluctuations of the undisturbed 
chromosphere in the Ha and Ca II K lines, 4:35032 

CIRCUIT BREAKERS/ELECTRIC ARCS 

Basis program plasma technology: high-pressure arcs in SF¢. Part 
3, 4:35110 (BMFT-FB-T-78-05) 

CULAR POINT COLLECTO 


See PARABOLIC DISH COLLECTORS 


See MOLLUSCS 
CLAYS/CHEMICAL COMPOSITION 
Natural clay substance of coals and the carbonaceous rocks of bed 
XXI of the Kemerovo region, 4:32094 
CLAYS/OSMOSIS 
bar nd model to explain anomalous heads, 4:34995 (DP-MS-78- 
4 


COAL/COMBUSTION PRODUCTS 


CLEAN AIR ACT/IMPLEMENTATION 
Air quality data - 1977 third quarter statistics. Quarterly report 
Jul-Sep 1977, 4:34763 (PB-283160) 
CLIMATES/FORECASTING 
Effects of human activities on global climate. Part I, 4:34754 
CLINCH RIVER BREEDER REACTOR/DESIGN 
Evaluation of the Clinch River Breeder Reactor Plant design, 
4:33368 
CLOSED PLASMA DEVICES 
See also TOKAMAK DEVICES 
CLOSED PLASMA DEVICES/ELECTRON RINGS 
Precession and kink motion of long astron layers, 4:35369 
CLOSED PLASMA DEVICES/PLASMA INSTABILITY 
Precession and kink motion of long astron layers, 4:35369 
CLOSED-CYCLE MHD GENERATORS/HEAT EXCHANGERS 
Argon contamination associated with ceramic regenerative heat 
exchangers for closed cycle MHD (Coal-fired blowdown MHD 
facility), 4:33866 
Current experimental results from operation of the G.E. closed 
cycle ceramic regenerative heat exchanger, 4:33893 
Sa. MHD GENERATORS/PERFORMANCE 


TESTIN 
Results of closed cycle MHD power generation tests with a 
helium-cesium working fluid, 4:33835 
CLUSTER MODEL 
Nuclear Fermidynamics and T.D-S-H.F. (Nuclear structure, 
heavy ion reactions), 4:35249 (ORO-5126-44) 
CLUSTER MODEL/PHONONS 
b> graye model of the nucleus I. Basic propositions, 
4:35262 
CLUSTER MODEL/PROTON REACTIONS 
Dynamics of formation of cluster fragments in the quasielastic 
knockout reaction *Li(p, pt)*He with allowance for distorting 
factors, 4:35186 
CLUSTER MODEL/QUASI PARTICLES 
Quasiparticle-phonon model of the nucleus I. Basic propositions, 
4:35262 
CLUSTERS (STAR) 
See STAR CLUSTERS 
ARIA/BI 


Structure of native Renilla adie luciferin, 4:34859 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
COAL/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1978 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 4:34971 — 1) 
COAL/CARBONIZATI 
Influence of the nonrmerl of the carbonization and activation 
process on the formation of the adsorption and molecular-sieve 
properties of adsorbents based on weakly caking coal, 4:32064 
COAL/CHARGES 
Coal in transition: 1980-2000. Final report (1980 to 2000), 4:32192 
(EPRI-EA-967) 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
COAL/CHEMICAL ANALYSIS 
Characterization of coal for open-cycle MHD power generation 
systems, 4:33800 (FE-2524-8) 
Characterization of coal for open-cycle MHD Power Generation 
System, 4:33802 (FE-3087-2) 
Determination of the percentage content of pyrite in Donets coals 
by nuclear gamma resonance, 4:32067 
COAL/CHEMICAL COMPOSITION 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
COAL/CHEMICAL FEEDSTOCKS 
Coal as a raw material for chemistry, 4:31997 
COAL/COKING 
Application of heavy oil for metallurgical coke manufacturing: on 
the coking of heavy oil coexisting with coal, 4:32003 
Metallurgical cokes from oxidized highly caking coals, 4:31998 
COAL/COMBUSTION 
Clean energy from coal, 4:32018 (PETC-1000) 
COAL/COMBUSTION PRODUCTS 
—_— oxidants in the atmosphere, 4:34768 (SNV-PM- 





COAL/CORROSIVE EFFECTS 


Thermodynamic pr me of some negative ions and gaseous K- 
unds from the combustion of coal impurities, 4:33894 
COAL/CORROSIVE EFFECTS 
Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 
Erosion testing of potential valve materials for coal gasification 
systems, 4:32009 (BM-RI-8335) 
COAL/DESULFURIZATION 
Coal desulfurization (Patent), 4:32004 
Counter-current process with a hydrodesulfurization of solid 
carbonaceous materials (Patent), 4:32005 
COAL/DRYING 
Development of a mechanistic theory for drying of porous media 
using two-fluid, two-phase flow theory, 4:32020 (UCRL-81604) 
COAL/EMISSION SPECTROSCOPY 
Characterization of coal for o - MHD power generation 
systems, 4:33800 (FE-2524- 
Characterization of coal for en MHD Power Generation 
System, 4:33802 (FE-3087-2) 
COAL/EXPORTS 
McDuffie terminals: a modern USA coal export port, 4:32168 
COAL/FLOTATION 
—a of froth flotation tailings from a coal washery, 
4:3217 
COAL/FLUIDIZED-BED COMBUSTION 
Burning and desulfurizing coal (Patent), 4:32190 
Fluidized bed technology. Recent development for power station 
engineering and pollution abatement, 4:33118 
Fluidized-bed firing of coal for steam generation, 4:32189 
Industrial atmospheric fluidized bed combustion systems: repo! 
on a focus group discussion, 4:32188 (DOE/TIC-10033) 
COAL/FORECASTING 
Role of models in coal-supply analysis (EPRI energy supply 
program), 4:33752 
COAL/GRINDING 
Process for grinding coal or ores in a liquid medium (Patent; 
grinding aids), 4:32177 
Process for grinding coal or ores in a liquid medium (Patent; 
grinding aids), 4:32178 
Process for grinding coal or ores in a liquid medium (Patent; 
grinding aids), 4:32179 
COAL/HEALTH 
Investigations of the technical, organisational, and social 
preconditions for risk strategies in the field of technological 
development. Intermediate report 200/1: comparing the health 
risk connected with different electric —_ generation 
technologies, 4:32193 (BF-R-62.530-200/1) 
COAL/HYDROGENATION 
Clean energy from coal, 4:32018 (PETC-1000) 
Hydrogenation process for solid carbonaceous materials (Patent 
application; US DOB), 4:32007 
Process for minimizing vaporizable catalysts requirements for coal 
hydrogenation-liquefaction (Patent), 4:32047 
Research and nef ne of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Project No. 8976 annual report, April 1, 1977-March 31,1978, 
4:32042 (FE-2307-34) 
COAL/LEACHING 
Source assessment: water pollutants from coal storage areas. Final 
task report Nov 1976-Dec 1977, 4:34819 (PB-285420) 
COAL/MARITIME TRANSPORT 
Maritime transport of dry bulk minerals. Open-file report, 4:34455 
(PB-285008) 
OAL/MARKET 


Charbonnages de France in financial year 1977, 4:33785 
COAL/MECHANICAL PROPERTIES 
— of coal from the Star-Key Mine near Edmonton, Alberta, 
4:32115 
COAL/OXIDATION 
Metallurgical cokes from oxidized highly caking coals, 4:31998 
COAL/PETROLOGY 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
COAL/PHYSICAL PROPERTIES 
Characterization of coal for open-cycle MHD Power Generation 
System, 4:33802 (FE-3087-2) 
COAL/PLASTICITY 
Development of methods of ve coal in its plastic state. 
Final report (400 to 460°C), 4:32061 
COAL/PRODUCTION 
Coal mining industry in Czechoslovakia, 4:32136 
Coal tar chemistry: today and tomorrow, 4:32057 
COAL/PURIFICATION 
Process for producing high-purity coal (Patent), 4:32172 
COAL/PYROLYSIS 
Influence of the technological parameters of the fast pyrolysis of 
Irsha-Borodino coal on the yield of pyrocatechol, 4:32054 
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Research and develo aes of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Project No. 8976 annual report, April 1, 1977-March 31,1978, 
4:33042 (FE-2307-34 

COAL/RADIATION SCATTERING ANALYSIS 
Estimating the ash content of coal by means of the absorption and 
scattering of soft y rays, 4:32063 
COAL/SOLVENT EXTRACTION 
Coal refining by solvent extraction and hydrocracking, 4:32055 
COAL/SPONTANEOUS COMBUSTION 
Some new information on the problem of the spontaneous 
combustion of coals in the earth’s crust, 4:32095 
COAL/STORAGE 
Recent advances in Canadian coal preparation, 4:32170 
COAL/TRANSPORT 
Analysis of transportation alternative for meeting Texas’ industrial 
demand for western coal through the year 2000. Public 
Information Report No. 4, 4:33746 (UT/CES-PR-4) 
Coal in transition: 1980-2000. Final report (1980 to 2000), 4:32192 
(EPRI-EA-967) 
Mining and utilization of western coal, 4:32096 (IS-4616) 
COAL/VOLATILE MATTER 

Characterization of volatile matter in coal, 4:32059 (FE-3087-2) 
COAL/WASHING 

Method for processing raw coal (Patent), 4:32173 
COAL DEPOSITS 

Geological appraisal of the coal resources of Nova Scotia, 4:32090 
COAL DEPOSITS/DEGASSING 

Methane drainage in German coal mining, 1977, 4:32131 

Methane drainage ahead of mining using foam stimulation: Mary 
Lee Coalbed, Alabama, 4:321 10. (RI-PMTC-3(79)) 

Symposium on methane extraction from coal seams, Pittsburgh, 
1978, 4:32130 

COAL DEPOSITS/EXPLORATION 
Exploration of lignite deposits using advanced techniques and 
technologies, 4:32092 
COAL DEPOSITS/FRACTURES 
Major cleat trends in Alberta Plains coal, 4:32089 
COAL DEPOSITS/FRACTURING 
In situ processing of organic ore bodies (Patent), 4:32431 
COAL DEPOSITS/GEOLOGY 
Development of the Highvale Mine for thermal power plants of 
Cal Power Ltd., 4:32116 
COAL DEPOSITS/HEATING 
In situ pecent < oe of organic ore bodies (Patent), 4:32431 
COAL DEPOSITS/LEASING 
New coal lease plan would boost production only slightly, 4:33747 
COAL DEPOSITS/MACERALS 

a? study of reactive semifusinites of indian coking coals, 

4:3 
COAL DEPOSITS/PETROLOGY 
Study of petrographic profile of a coal seam from South 
Karanpura coalfield, Bihar, 4:32093 
COAL FINES/AGGLOMERATION 
Sorting of fine coal with liquid hydrocarbon. A survey, 4:32182 
COAL FINES/COMBUSTION 

Ignition and combustion behavior of pulverized coal jets in hot 

oxidizing atmospheres, 4:33875 
COAL FINES/COMBUSTION KINETICS 

Effects of devolatization kinetics and ash behavior on coal fired 

MHD combustor design, 4:33887 
COAL FINES/DEVOLA TION 

Applications of the rapid devolatization of coal in MHD power 
cycles, 4:33828 

Devolatilization of pulverized coal during rapid heating (Using 
waste heat from MHD generator), 4:33874 

Effects of devolatization kinetics and ash behavior on coal fired 
MHD combustor design, 4:33887 

COAL FINES/DRYING 
Recent advances in Canadian coal preparation, 4:32170 
COAL FINES/IGNITION 
Ignition and combustion behavior of pulverized coal jets in hot 
oxidizing atmospheres, 4:33875 
COAL FINES/SORTING 
Sorting of fine coal with liquid hydrocarbon. A survey, 4:32182 
COAL FINES/WASHING 
Process for cleaning and Saas fine coal (Patent), 4:32176 
COAL FINES/WATER REMOVA 
Process for cleaning and sate al fine coal (Patent), 4:32176 
COAL GASIFICATION 
See also CARBON DIOXIDE ACCEPTOR PROCESS 
FW-STOIC PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
MOLTEN SALT COAL GASIFICATION PROCESS 
SYNTHANE PROCESS 
U-GAS PROCESS 





JUNE 30, 1979 


WINKLER PROCESS 
Apparatus and system for producing coal gas (Patent), 4:32023 
Gas generator (Patent), 4:32035 
COAL GASIFICATION/COMMERCIALIZATION 
Commercialization focus group interview: medium and low Btu 
coal gassification, 4:32012 (DOE/TIC-10029) 
COAL GASIFICATION/ECONOMICS 
Fuels and chemicals from coal: some energy and resource 
implications for the UK, 4:33748 
COAL 'GASIFICATION/EQUIPMENT 
Gasification process (Patent), 4:32022 
Grate for coal gasifier (Patent), 4:32024 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mathematical modelling of the gasification of coal under pressure 
in a stationary bed, 4:32036 
COAL GASIFICATION/MEETINGS 
Energy supplies from gasification of fossil fuels, 4:32038 
COAL GASIFICATION/PROCESS HEAT 
Gasification of coal with nuclear process steam, 4:32034 
COAL GASIFICATION/PROCESS HEAT REACTORS 
Gasification with nuclear reactor heat, 4:32008 (AED-Conf-77- 
565-002) 
COAL GASIFICATION/RESEARCH PROGRAMS 
Gasification in pulverized coal flames. Semi-annual progress 
report, April 1978-December 1978, 4:32014 (FE-2029-8) 
COAL GASIFICATION PLANTS/DESIGN 
Single stage, coal gasification reactor (Patent), 4:32026 
COAL GASIFICATION PLANTS/EQUIPMENT 
Automated poking system for coal gasifier (Patent), 4:32027 
Coal gasification plant (Patent), 4:32030 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Apparatus and method for feeding coal into a coal gasifier (Patent 
application; US DOE), 4:32033 
COAL GASIFICATION PLANTS/HAZARDS 
University of Minnesota, Duluth Campus, Stoic coal fasifer safety 
analysis and hazards evaluation. Final report, 4:32016 (FE-3014- 


Tl) 
COAL GASIFICATION PLANTS/MATERIALS 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
Erosion testing of potential valve materials for coal gasification 
systems, 4:32009 (BM-RI-8335) 
Materials technology for coal-conversion processes. Fifteenth 
quarterly report, July-September 1978, 4:34227 (ANL-79-2) 
COAL GASIFICATION PLANTS/MATERIALS HANDLING 
State-of-the-art lock hopper valve test plan, 4:32017 (MERC-78/2) 
COAL GASIFICATION PLANTS/SITE SELECTION 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
COAL GASIFICATION PLANTS/SLAGS 
Coal gasification plant (Patent), 4:32030 
COAL GASIFICATION PLANTS/TEMPERATURE 
MEASUREMENT 
Automated poking system for coal gasifier (Patent), 4:32027 
COAL GASIFICATION PLANTS/WASTE WATER 
Analysis of GFERC wastewater samples, run RA-16, 4:32073 
(FE-2496-15) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
COAL INDUSTRY/AUXILIARY WATER SYSTEMS 
Ni against deposits and corrosion in water systems, 
4:342 
COAL INDUSTRY/ENERGY MODELS 
Estimating a policy model of U.S. coal supply, 4:33751 
Representation of the U.S. coal industry in context of integrated 
long-range energy modeling, 4:33750 
Role of models in coal-supply analysis (EPRI energy supply 
program), 4:33752 
COAL INDUSTRY/LEASES 
New coal lease plan would boost production only slightly, 4:33747 
COAL LIQUEFACTION 
See also SRC-II PROCESS 
COAL LIQUEFACTION/CATALYSIS 
Emulsion catalyst for hydrogenation processes (Patent), 4:32045 
COAL LIQUEFACTION/CATALYSTS 
Alcohols as hydrogen-donor solvents for treatment of coal (Patent 
application; US DOE), 4:32052 
Clean energy from coal, 4:32018 (PETC-1000) 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
COAL LIQUEFACT: ION/COMMERCIALIZATION 
ee focus group interview: liquid solvent refined 
coal. Summary report, 4:32039 (DOE/TIC-10028) 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Coal liquefaction: report on a focus group discussion, 4:32040 
(DOE/TIC-10039 


COAL MINES/EXPLOSIVE FRACTURING 


COAL LIQUEFACTION/DEMONSTRATION PLANTS 
Coal liquefaction: report on a focus group discussion, 4:32040 
(DOE/TIC-10039 
COAL LIQUEFACTION/ECONOMICS 
Commercialization focus group interview: liquid solvent refined 
coal. Summary report, 4:32039 (DOE/TIC-10028) 
Fuels and chemicals from coal: some energy and resource 
implications for the UK, 4:33748 
COAL LIQUEFACTION/HYDROGEN TRANSFER 
Alcohols as ee ae solvents for treatment of coal (Patent 
application; US DOB), 4:32052 
COAL LIQUEFACTION/OIL YIELDS 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
COAL LIQUEFACTION/PROCESS DEVELOPMENT UNITS 
Clean energy from coal, 4:32018 (PETC-1000) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
Coal liquefaction at CRE (Coal Research Establishment, United 
Kingdom.), 4:32051 
COAL LIQUEFACTION PLANTS/CORROSION 
Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 
COAL LIQUEFACTION PLANTS/MATERIALS 
Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 
COAL LIQUEFACTION PLANTS/MATERIALS HANDLING 
State-of-the-art lock hopper valve test plan, 4:32017 on 
COAL LIQUEFACTION PLANTS/SITE SELECTIO 
Impacts of the Resource Conservation and Recovery i on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
COAL LIQUIDS/COMBUSTION 
Ultra high temperature gas turbine for coal derived fuels, with 
maximum fuels flexibility, 4:33160 
COAL LIQUIDS/DESULFURIZATION 
Hydrodesulfurization catalyst (Patent), 4:32278 
COAL LIQUIDS/HYDROCRACKING 
Coal refining by solvent extraction and hydrocracking, 4:32055 
COAL LIQUIDS/HYDROGENATION 
Hydrodesulfurization catalyst (Patent), 4:32278 
Integrated coal liquefaction process (Patent), 4:32050 
COAL LIQUIDS/MARKET 
Coal liquefaction: report on a focus group discussion, 4:32040 
(DOE/TIC-10039) 
Commercialization focus group interview: liquid solvent refined 
coal. Summary report, 4:32039 (DOE/TIC-10028) 
COAL LIQUIDS/POLARIZABILITY 
Polar constituents of a shale oil: comparative composition with 
other fossil-derived liquids, 4:32449 (CONF-790334-2) 
COAL LIQUIDS/PRODUCTION 
Coal liquefaction at CRE (Coal Research Establishment, United 
Kingdom.), 4:32051 
COAL LIQUIDS/PURIFICATION 
Integrated coal liquefaction process (Patent), 4:32050 
Process for increasing the fuel yield of coal liquefaction products 
by extraction of asphaltenes, resins and aromatic compounds 
from said coal liquefaction products (Patent), 4:32048 
COAL LIQUIDS/REFINING 
Clean energy from coal, 4:32018 (PETC-1000) 
COAL LIQUIDS/YIELDS 
Research and development of rapid hydrogenation for coal 
conversion to pine ser motor fuels (riser cracking of coal). 
Project No. 8976 annual report, April 1, 1977-March 31,1978, 
4:32042 (FE-2307-34) 
COAL MINERS/ACCIDENTS 
Mining authorities accident statistics, 4:32195 
COAL MINERS/ACID MINE DRAINAGE 
Acid mine drainage (a bibliography with abstracts). Report for 
1964-September 1978, 4:32074 (NTIS/PS-78/1067) 
COAL MINES/DEGASSING 
Methane drainage and utilization at Hucknall Colliery, 4:32164 
COAL MINES/DUSTS 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents (Rats), 4:34972 (PNL- 
2850(Pt.1)) 
Empirical determination of limiting dust concentrations, using the 
example of the Mecsek mining industry, 4:32196 
Survey of fugitive dust from coal mines. Final report, 4:32097 
(PB-283162) 
COAL MINES/ELECTRIC CABLES 
Coal mine electrical system evaluation. Volume III. Shielded 
cables. Annual report, 4:32100 (PB-283492) 
COAL MINES/EL ICAL EQUIPMENT 
Electrical materials analysis - arcing. Annual progress report, 
4:32194 (PB-284946) 
COAL MINES/EXPLOSIVE FRACTURING 
Coal shooting at Callide, 4:32144 





COAL MINES/FIRES 


COAL MINES/FIRES 
Some —— applications of thermal infrared linescanning, 


4:32091 
COAL MINES/INSPECTION 
Mine inspectors - a contribution to safety at work, 4:32126 
COAL M /LAND RECLAMATION 
Bulldozing improvements for mine spoil reclamation, 4:32156 
COAL M /LEAD-ACID BA 

Coal mine electrical system evaluation. Volume V. Battery and 

battery-char, safety. Annual report, 4:32102 (PB-283494) 
COAL MINES/POWER SYSTEMS 

Coal mine electrical system mw Volume I. Continuous 
monitoring. Annual report, 4:32098 (PB-283490) 

Coal mine electrical system evaluation. Volume II. Transients 
analysis. Annual report, 4:32099 (PB-283491) 

Coal mine electrical system evaluation. Volume IV. Computer 
modeling. Annual report, 4:32101 (PB-283493) 

Coal mine electrical system evaluation. Volume VI. Executive 
summary. Annual report, 4:32103 (PB-283495) 

Coal mine electrical system evaluation. APL mine electrical 
system load-flow program. Task completion report, 4:32104 
(PB-283496) 

Coal mine electrical system evaluation. extended ap] mine 
electrical system load-flow program. Addendum to task 
completion report, 4:32105 (PB-283497) 

COAL MINES/RADIO EQUIPMENT 

Transmit antennas for portable VLF to MF wireless mine 
communications. Final contract report May 1974-May 1977, 
4:32108 (PB-285004) 

COAL MINES/SAFETY 
Mine inspectors - a contribution to safety at work, 4:32126 
— MINES/SAFETY ENGINEERING 
Srey be ph Ad of the mines rescue service, 4:32198 
COAL MINES 'HONES 


Technical guidelines Miclines for installing, maintaining, and inspecting 
underground telephone systems. Handbook” 4:32109 (PB- 
285054) 

COAL MINING 
See also ACID MINE DRAINAGE 
LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
Coal mining in New Zealand, 4:32129 
Winning thick seams in the Rumanian coal industry, 4:32133 
COAL MINING/CUTTER LOADERS 
Loading efficiency of shearer drums, 4:32147 
COAL MINING/ENVIRONMENTAL IMPACTS 

Reservoir ecosystems and western coal development in the upper 

Missouri river. Final report, 4:32085 (PB.283417) 
COAL MINING/FORECASTING 
“a and utilization of western coal (To 1985), 4:32096 (IS- 


16) 
COAL MINING/GROUND SUBSIDENCE 

Ground subsidence (Book), 4:32165 

COAL MINING/INFORMATION SYSTEMS 

National information service in mining, mineral processing and 

extractive metallurgy (MINTEC), 4: 321 11 
COAL MINING/LAND RECLAMATION 

Preliminary guidance for estimating erosion on areas disturbed by 
surface mining activities in the interior western United States. 
Interim final report, 4:32084 (PB-283341) 

COAL MINING/MINING EQUIPMENT 

Galvanized steel in mining, 4:32143 

Impact of U.S. legislation on equipment manufacturers, 4:32145 
COAL MINING/PRODUCTION 

Coal in transition: 1980-2000. Final report (1980 to 2000), 4:32192 

(EPRI-EA-967) 
COAL MINING/PRODUCTIVITY 
China: priority for coal, 4:32113 
COAL MINING/RESEARCH PROGRAMS 
Bureau of mines research 1977. A summary of significant results in 
mining, metallurgy, and mineral economics. Research summary 
report 1977, 4:32107 (PB-284743) 

COAL MINING/WASTE PROCESSING 

Travelling screen press, 4:32152 
COAL MINING/WORKING CONDITIONS 

Coal winning at — below zero on Spitzbergen, 4:32142 
COAL PREPARATI 

Utilization of western coal for MHD energy conversion, 4:33884 
COAL PREPARATION/BIBLIOGRAP 

Coal beneficiation (citations from the NTIS data base). Report for 
1964- 1978, 4:32166 (NTIS/PS-78/1106) 

Coal beneficiation. Volume 2. 1976-September, 1978 (citations 
from the se pone Index data base). Report for 1976-Sep 
1978, 4:32167 (NTIS/PS-78/1107) 

COAL PREPARATION/DATA PROCESSING 

EDP in the service of coal treatment, 4:32184 
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COAL PREPARATION/DRYING 
ion of coals for utilization in direct coal-fired MHD 
generation, 4:33849 (FE-2524-8) 
ion of coals for utilization in direct coal-fired MHD 
generation, 4:33855 (FE-3087-2) 
COAL PREPARATION/JIGS 
Separation behaviour of high-capacity small jigs with underbed 
pulsation, 4:32180 
Setting properties of large jigging machines for fine grain = from 
below the jig, 4:32181 
COAL PREPARATION PLANTS/DESIGN 
Visit to West Germany, 4:32186 
COAL PREPARATION PLANTS/EQUIPMENT 
Preparation’s progress, 4:32174 
Recent advances in Canadian coal preparation, 4:32170 
Visit to West Germany, 4:32186 
COAL PREPARATION PLANTS/INVESTMENT 
Preparation’s progress, 4:32174 
COAL PREPARATION PLANTS/MATERIALS ata 
Recent advances in Canadian coal preparation, 4:32 
State-of-the-art lock hopper valve test plan, 4:32017 (MERC-18/2) 
COAL PREPARATION PLANTS/OPERATION 
Planning and realisation of modern hard coal treatment in the 
extension of the Lohberg mine, 4:32185 
COAL PREPARATION PLANTS/PLANNING 
ing and realisation of modern hard coal treatment in the 
extension of the Lohberg mine, 4:32185 
COAL PREPARATION PLANTS/PROCESS CONTROL 
Programmable logic control applied to a coal preparation plant 
complex, 4:32169 
COAL PREPARATION PLANTS/SOLID WASTES 
Possibility of obtaining nitride-containing materials from coal 
wastes, 4:32077 
COAL PREPARATION PLANTS/WASTE PROCESSING 
Handling prep plant refuse with vibrating equipment, 4:32075 
COAL PREPARATION PLANTS/WASTE WATER 
= of froth flotation tailings from a coal washery, 
4:32171 
COAL RANK/MEASURING METHODS 
Direct electrochemical method of determining the degree of 
reduction of a coal, 4:32065 
COAL RESERVES/FORECASTING 
Inaccurate estimates of western coal reserves should be corrected. 
Report to the Congress, 4:32088 (PB-283305) 
COAL SEAMS/DEGASSING 
Interaction of water introduced into a coal bed with methane, 
4:32163 
COAL SEAMS/GEOCHEMISTRY 
Natural clay substance of coals and the carbonaceous rocks of bed 
XXI of the Kemerovo region, 4:32094 
COAL SEAMS/NATURAL RADIOACTIVITY 
Laboratory tests of a method of controlling a seam’s rock-coal 
bordr by natural radioactivity, 4:32157 
COAL SEAMS/PETROLOGY 
Natural clay substance of coals and the carbonaceous rocks of bed 
XXI of the Kemerovo region, 4:32094 
COAL SEAMS/WATER REMOVAL 
Method of preparing a wet coal seam for production in situ 
(Patent), 4:32025 
COAL TAR/CARBONIZATION 
Coal tar chemistry: today and tomorrow, 4:32057 
COAL TAR/CHEMICAL COMPOSITION 
New findings on the composition of hard-coal high-temperature 
= Application of capillary gas chromatography/mass 
troscopy in combination, 4:32060 
COAL TAR/CHEMICAL REACTION YIELD 
Influence of the rate of heating on the phenomena occurring 
during the pyrolysis of coal/iron oxide mixtures, 4:32053 
COAL TAR/PURIFICATION 
Process for preparing a raw material for the manufacture of needle 
coke (Patent), 4:32056 
COAL TAR/PYROLYSIS 
Thermochemical transformations of primary coal tars, 4:32069 
COAL TAR/WATER REMOVAL 
Method for dewatering coke tar-water mixtures (Patent), 4:31999 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
Characterization of coal for . iaaaaaas MHD power generation 
systems, 4:33800 (FE-2524-8) 
Characterization of coal for open-cycle MHD Power Generation 
System, 4:33802 (FE-3087-2) 
Influence of the transverse current nonuniformity, caused by 
current leakages onto the insulating walls of the channel, on the 
local characteristics of a nonideal MHD generator, 4:33916 
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COAL-FIRED MHD GENERATORS/AIR HEATERS 


Corrosion of potential MHD preheater materials in liquid slag and 


slag-seed, 4:33868 
Corrosion studies of MHD preheater materials, 4:33848 (FE-2524- 


8) 
Corrosion of MHD materials in liquid seed slag, 4:33892 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 
2 


Materials evaluation-MERDI Applied Research Division and 
university management, 4:33852 (FE-2524-8) 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
Progress on the testing of refractories for directly-fired MHD air 
heater service, II, 4:33872 
Progress on the testing of refractories for directly-fired MHD air 
heater service, 4:33891 
COAL-FIRED MHD GENERATORS/BOTTOMING CYCLES 
MHD systems with low cooling requirements, 4:33825 
MHD systems instrumentation and data acquisition, 4:33851 (FE- 
2524-8) 
COAL-FIRED MHD GENERATORS/COAL GASIFICATION 
Applications of the rapid devolatization of coal in MHD power 
cycles, 4:33828 
Devolatilization of pulverized coal during rapid heating, 4:33874 
COAL-FIRED MHD GENERATORS/COAL PREPARATION 
Influence of coal type and drying upon MHD power plants and 
components, 4:33885 
Preparation of coals for utilization in direct coal-fired MHD 
generation, 4:33849 (FE-2524-8) 
Preparation of coals for utilization in direct coal-fired MHD 
generation, 4:33855 (FE-3087-2) 
Utilization of western coal for MHD energy conversion, 4:33884 
COAL-FIRED MHD GENERATORS/COMBUSTION 
PRODUCTS 
Thermodynamic properties of some negative ions and gaseous K- 
compounds from the combustion of coal impurities, 4:33894 
COAL-FIRED MHD GENERATORS/COMBUSTORS 
Effects of devolatization kinetics and ash behavior on coal fired 
MHD combustor design, 4:33887 
Ignition and combustion behavior of pulverized coal jets in hot 
oxidizing atmospheres, 4:33875 
COAL-FIRED MHD GENERATORS/CONTROL SYSTEMS 
Cycle analysis and control (Combined cycle MHD/steam power 
plants), 4:33812 (FE-2524-8) 
Cycle analysis and control (Combined-cycle MHD/steam power 
plants), 4:33816 (FE-3087-2) 
MHD systems instrumentation and data acquisition, 4:33851 (FE- 
2524-8) 
MHD systems instrumentation and data acquisition, 4:33857 (FE- 
3087-2) 
COAL-FIRED MHD GENERATORS/DESIGN 


Coal fired non-equilibrium closed cycle MHD power plant system 


since ECAS, 4:33839 
Status of the reference dual-cycle MHD-steam power plant, 
4:33826 
COAL-FIRED MHD GENERATORS/ECONOMICS 


Open-cycle coal ca MHD power plants for commercial 
service, 4:33827 


Status of the reference dual-cycle MHD-steam power plant, 
6 


4:3382 
COAL-FIRED MHD GENERATORS/ELECTRODES 
Evaluation of electrode materials for slag coated MHD channels, 
4:33873 
Investigation of heat and mass transfer of electrodes in the low 
temperature plasma jet, 4:33896 
Physical properties of coal slag and electrode materials: 


thermionic emission and effects of electrical conduction, 4:33902 


(FE-2524-8) 
COAL-FIRED MHD GENERATORS/ENVIRONMENTAL 
EFFECTS 


Environmental analysis of trace elements and submicron particles 
from MHD test facilities, 4:33801 (FE-2524-8) 
Environmental analysis of trace elements and submicron particles 
from MHD test facilities, 4:33803 (FE-3087-2) 
COAL-FIRED MHD GENERATORS/FEASIBILITY STUDIES 
Open-cycle coal burning MHD power plants for commercial 
service, 4:33827 
COAL-FIRED MHD GENERATORS/FLOW MODELS 
Numerical codes for MHD flows. Quarterly technical progress 
report, 4:33908 (SAND-78-1954) 
COAL-FIRED MHD GENERATORS/HEAT EXCHANGERS 
Argon contamination associated with ceramic regenerative heat 
exchangers for closed cycle MHD, 4:33866 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
flow facility (MISFF), 4:33850 (FE-2524-8) 
i. flow and NO/sub x/ kinetics: moderate temperature slag 
ow facility (MTSFF), 4:33856 (FE-3087-2) 


COAL-FIRED MHD GENERATORS/SLAGS 


COAL-FIRED MHD GENERATORS/HEAT ae 
MHD Balance of Plant Technology Project. First q 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 
COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4:33868 
Corrosion studies of MHD preheater materials, 4:33848 (FE-2524- 
8 


Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 


2) 

Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 

Electrode phenomena in slagging MHD channels, 4:33924 

Evaluation of electrode cniatals for slag coated MHD channels, 
4:33873 

Materials evaluation-MERDI Applied Research Division and 
university management, 4:33852 (FE-2524-8) 

Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 

MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 

Slag-refractory behavior under hot wall generator conditions, 
4:33930 


COAL-FIRED MHD GENERATORS/MATHEMATICAL 
MODELS 
MHD systems instrumentation and data acquisition, 4:33851 (FE- 
2524-8) 
MHD systems instrumentation and data acquisition, 4:33857 (FE- 
3087-2) 
COAL-FIRED MHD GENERATORS/PERFORMANCE 
Coal fired non-equilibrium closed cycle MHD power plant system 
since ECAS, 4:33839 
MHD systems with low cooling requirements, 4:33825 
COAL-FIRED MHD GENERATORS/PERFORMANCE 
TESTING 


Recent MHD generator studies at Westinghouse, 4:33840 
COAL-FIRED MHD GENERATORS/PLASMA SEEDING 
Ionizing seed, 4:33831 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 

MHD power generation: research, development and 
Quarterly progress report, January-March 1978, 4:33811 (FE- 
2524-8) 

MHD power generation: research, development and engineering. 
Quarterly progress pe ca Yyoorer 1978, 4:33815 (FE-3087-2) 

COAL-FIRED MHD GENE /SEED RECOVERY 

a and energy celhiendiannt in MHD seed regeneration, 
4:3387 

Investigation of factors influencing potassium seed recovery in a 
direct coal-fired generator system, 4:33877 

Ionizing seed, 4:33831 

Kinetics of regeneration of spent seed from MHD power 
generation systems, 4:33888 

MHD Balance of Plant bygone Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 

Potassium seed activities in open-cycle MHD system: predictions 
using a a multicomponent solution mold, 4 33898 
(CONF-780941-6) 

COAL-FIRED MHD GENERATORS/SEED-SLAG 

INTERACTIONS 

Crystallization and — studies on synthetic coal slag 
compositions, 4:33937 

Ionizing seed, 4:33831 

Potassium seed activities in open-cycle MHD sys predictions 
using a multiphase multicomponent solution cond, 4: 33898 
(CONF-780941-6) 

COAL-FIRED MHD GENERATORS/SIMULATION 

Cycle analysis and control (Combined cycle MHD/steam power 
plants), 4:33812 (FE-2524-8) 

Cycle analysis and control (Combined-cycle MHD/steam power 
plants), 4:33816 (FE-3087-2) 

COAL-FIRED MHD GENERATORS/SLAGS 

Comparison of measurements and predictions of the fluid 
ee and thermal behavior of MHD channel slag layers, 
4:33927 

Crystallization and acy studies on synthetic coal slag 
compositions, 4:33937 

eee behavior of slag coatings in coal-fired MHD generators, 

Electrical conductivity of molten coal slags containing potassium 
seed, 4:33928 “8 

Electrode phenomena in sagging MHD channels, 4:33924 

Numerical codes for MHD flows. Quarterly technical progress 
report, 4:33908 (SAND-78-1954) 





COAL-FIRED MHD GENERATORS/SUPERCONDUCTING 


Physical properties of coal slag and electrode materials 
ere caisdas cod bee of decattdl ccabectinn, 432005 
(FE-3087-2) 
Replenishment processes and flow train interaction, 4:33935 
Slag flow and current transport in a simulated generator 
environment, 4:33925 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
flow facility (MISFF), 4:33850 (FE-2524-8) 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
flow facility (MTSFF), 4:33856 (FE-3087-2) 
Slag physical properties: electrical and thermal conductivity, 
4:33903 (FE-2524-8) 
Slag physical properties: electrical and thermal conductivity, 
4:33906 (FE-3087-2) 
Some properties of coal slags of importance to MHD, 4:33926 
Thermionic emission characteristics of seeded coal slags, 4:33938 
COAL-FIRED MHD GENERATORS/SUPERCONDUCTING 
MAGNETS 
Superconducting magnet development for the MHD program, 
4:33876 
COAL-FIRED MHD GENERATORS/TEST FACILITIES 
MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 
Recent MHD generator studies at Westinghouse, 4:33840 
Slag-refractory behavior under hot wall generator conditions, 
4:33930 
COAL-FIRED MHD GENERATORS/WASTE HEAT 
UTILIZATION 
Devolatilization of pulverized coal during rapid heating, 4:33874 
COASTAL REGIONS/ACID RAIN 
Chemistry of acid rain at Lewes, Delaware as part of the 
precipitation chemistry network of MAP3S (Sea salt and salt 
marshfluxes contribute heavily to sulfate content of acid rain at 
Lewes), 4:34770 (UCRL-13954) 
COASTAL REGIONS/PLANNED COMMUNITIES 
Government as developer and owner: construction of new urban 
communities and the conservation of resources in the coastal 
zone, 4:33677 
COASTAL REGIONS/RAIN WATER 
Chemistry of acid rain at Lewes, Delaware as part of the 
precipitation chemistry network of MAP3S (Sea salt and salt 
marshfluxes contribute heavily to sulfate content of acid rain at 
Lewes), 4:34770 (UCRL-13954) 
COASTAL REGIONS/RESOURCE CONSERVATION 
Government as developer and owner: construction of new urban 
communities and the conservation of resources in the coastal 
zone, 4:33677 
COATED FUEL PARTICLES/AMOEBA EFFECT 
Influence of ZrC and SiC additives on the thermal migration of 
BISO-coated (Th,U)O: kernels, 4:33335 (GA-A-15202) 
COATED FUEL PARTICLES/CARBONIZATION 
Performanc of triso-coated HTGR fissile fuel particles during in- 
block carbonization, 4:32509 (ORNL/TM-6779) 
COATED FUEL PARTICLES/FAILURES 
Performanc of triso-coated HTGR fissile fuel particles during in- 
block carbonization, 4:32509 (ORNL/TM-6779) 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
Development and testing of a laser-system for determination of the 
fission product - release and -distribution of coated particles, 
4:33338 (Juel-1496) 
COATED FUEL PARTICLES/PERFORMANCE TESTING 
Operation and postirradiation examination of ORR capsule OF-2: 
accelerated testing of HTGR fuel, 4:33339 (ORNL-5428) 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 


Postirradiation examination and evaluation of Peach Bottom fuel 
test elements FTE-14 and FTE-15, 4:33333 (GA-A-13944) 
COATINGS/PERFORMANCE 
Natural low Z coatings for fusion reactors, 4:35426 (CONF- 
790125-16) 
COBALT/CATALYTIC EFFECTS 
Hydrodesulfurization catalyst (Patent), 4:32278 
COBALT/CHROMATOGRAPHY 
Metal-ion chelation chromatography on silica-immobilized 8- 
hydroxyquinoline, 4:34318 
COBALT/METALLURGICAL EFFECTS 
ee of hydrogen by binary vanadium-chromium alloys, 
4: 5 
COBALT 59 TARGET/ALPHA REACTIONS 
Mechanism of (a,p), (a,d), and (a,t) reactions in 77 Al, 5®Co, and 
197 Au, 4:35208 
COBALT 59 TARGET/NEUTRON REACTIONS 
Angular and energy — of nuclear reaction products in 
the exciton model, 4:352 
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COBALT 60/ADSORPTION 
——- of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 
Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. aoe rt (Comparison of 
methods for distribution is cattislents of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 
COBALT 60/ENVIRONMENTAL TRANSPORT 
Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 
COBALT 60/MAXIMUM PERMISSIBLE CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
COBALT 62/ENERGY LEVELS 
Nuclear data sheets for A=62, 4:35219 
COBALT 62/NUCLEAR PROPERTIES 
Nuclear data sheets for A=62, 4:35219 
COBALT ALLOYS/ORDER PARAMETERS 
Measurement of the ordering instability in ane alloys, 4:34172 
COBALT ALLOYS/PHYSI RADIATIO IN EFFECTS 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 
COBALT COMPLEXES/CATALYTIC EFFECTS 
Polymer-anchored cobalt tetraarylporphyrin catalysts for the 
conversion of quadricyclane to norbornadiene, 4:34366 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
COBALT COMPLEXES/CHEMICAL REACTIONS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
COBALT COMPLEXES/PHOTOLYSIS 
Photochemical redox reactivity of dimeric and monomeric 
copper(II) and cobalt(II) sulfophthalocyanines, 4:34383 
COBALT COMPLEXES/STRU CHEMICAL 
ANALYSIS 
Structure of nitrosyl(sulfur dioxide)bis(triphenylphosphine)cobalt, 
4:34343 
COBALT OXIDES/OXIDATION 
Oxidation of sintered cobalt oxide, 4:34287 
COCKCROFT-WALTON ACCELERATORS/BEAM OPTICS 
Accelerator system for producing two-component beams for 
studies of interactive surface effects, 4:34640 
IELENTERATA 


See CNIDARIA 
CO-GENERATION/ECONOMICS 
Co-generation: a means for more efficient utilization of primary 
fuels, 4:33699 
Cooperative energy utilization, 4:34070 
CO-GENERATION/FLUIDIZED-BED COMBUSTORS 
Development progress on the Atmospheric Fluidized Bed Coal 
Combustor for cogeneration gas turbine system for industrial 
cogeneration plants, 4:33138 (CONF-790305-4) 
CO-GENERATION/ICES 
Method for the preliminary feasibility analysis of community 
energy systems, 4:33697 (CONF-790107-5) 
COKE/COMBUSTION 
Investigation of basic kinetic relationships in process of coke 
burnoff from surface of cracking catalysts, 4:32303 
COKE/PRODUCTION 
Application of heavy oil for metallurgical coke manufacturing: on 
the coking of heavy oil coexisting with coal, 4:32003 
Process for making coke from cellulosic materials and fuels 
produced therefrom (Patent), 4:32759 
COKE/RAW MATERIALS 
Process for preparing a raw material for the manufacture of needle 
coke (Patent), 4:32056 
COKE OVENS/AIR POLLUTION ABATEMENT 
Closure for a coking chamber of a coking oven (Patent), 4:32000 
COKE OVENS/PROCESS CONTROL 
Method for producing coke (Patent), 4:32001 
COKE CVENS/SAFETY ENGINEERING 
= equipment for coke oven plants and servicing machines, 
4:32002 


COLD PLASMA/ELECTROMAGNETIC RADIATION 
Modulational instability of elliptically polarized transverse 
electromagnetic wave in a cold plasma, 4:35387 
COLD PLASMA/PARAMETRIC INSTABILITIES 
Parametric excitation of high-frequency electrostatic waves in a 
homogeneous cold plasma, 4:35382 





JUNE 30, 1979 


COLD PLASMA/PLASMA MICROINSTABILITIES 
Modulational instability of elliptically polarized transverse 
electromagnetic wave in a cold plasma, 4:35387 
COLD PLASMA/PLASMA WAVES 
Excitation of surface waves in a plasma by an inhomogeneous 
beam of oscillators, 4:35399 
Parametric excitation of high-frequency electrostatic waves in a 
homogeneous cold plasma, 4:35382 
COLD PLASMA/WAVE PROPAGATION 
Relation between phase path, group path and attenuation in a cold 
absorbing plasma, 4:35402 
COLIFORMS/MONITORING 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
COLLAGEN/BIOCHEMICAL REACTION KINETICS 
Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells 
(Chick embryos), 4:34861 
COLLAGEN/BIOSYNTHESIS 
Dependence of the differentiated state on the cellular 
environment: modulation of collagen synthesis in tendon cells 
(Chick embryos), 4:34861 
ILLECTIVE ACCELERATORS/BEAM DYNAMICS 
Collective ion acceleration in a linear electron beam, 4:34639 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLIDING BEAMS/EXPERIMENT PLANNING 
Physics at collider energies, 4:34654 (CONF-7706150-P2) 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/IONIZATION 
Ionization in a dense hydrogen plasma: analytic solution of the 
master equation, 4:35345 
COLLISIONLESS PLASMA/DRIFT INSTABILITY 
Analytic eigenvalue equations for collisionless drift waves in 
tokamaks, 4:35360 (LAPS-13B) 
COLLISIONLESS PLASMA/ELECTRON PLASMA WAVES 
To the echo ballistic theory in a semiconfined plasma, 4:35417 
COLLISIONLESS PLASMA/TEARING INSTABILITY 
Tearing of a current sheet and reconnection of magnetic lines of 
force, 4:35378 
COLLOID COAGULATION 
See FLOCCULATION 
COLLOIDS 
See also FOAMS 
COLLOIDS/QUANTITATIVE CHEMICAL ANALYSIS 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
COLONIES 
See POPULATIONS 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER BASIN/PETROLOGY 
Descriptive summary of the Grande Ronde Basalt type section, 
Columbia River Basalt Group, 4:35008 (RHO-BWI-LD-15) 
COLUMBIA RIVER BASIN/RADIOACTIVE WASTE 
STORAGE 
Basalt alteration and basalt-waste interaction in the Pasco Basin of 
Washington State. Final report, 4:32638 (LBL-8532) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/PERFORMANCE TESTING 
Thermal and other tests of photovoltaic modules performed in 
natural sunlight, 4:32869 (DOE/JPL/1012-78/9) 
COMBINED COLLECTORS/SILICON SOLAR CELLS 
Optimization of electrical and optical characteristics of silicon 
photoelements designed for photothermal converters of 
concentrated solar radiation, 4:32894 
COMBINED-CYCLE POWER PLANTS/BOTTOMING CYCLES 
MHD systems instrumentation and data acquisition, 4:33851 (FE- 


2524-8) 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 
Cycle analysis and control (Combined cycle MHD/steam power 
plants), 4:33812 (FE-2524-8) 
Cycle analysis and control (Combined-cycle MHD/steam power 
plants), 4:33816 (FE-3087-2) 
Dynamic modeling and control of magnetohydrodynamic/steam 
electrical power generting plants, 4:33824 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Coal fired non-equilibrium closed cycle MHD power plant system 
since ECAS, 4:33839 
Status of — reference dual-cycle MHD-steam power plant, 
:3382 


COMBINED-CYCLE POWER PLANTS/ECONOMICS 
Status of the reference dual-cycle MHD-steam power plant, 
4:33826 


COMBINED-CYCLE POWER PLANTS/MATHEMATICAL 
MODELS 
Dynamic modeling and control of magnetohydrodynamic/steam 
electrical power generting plants, 4:33824 
MHD systems instrumentation and data acquisition, 4:33851 (FE- 
2524-8) 
COMBINED-CYCLE POWER PLANTS/OPERATION 
With gas - no problems. Operational experience with the gas-fired 
combined units of the VEW Gersteinwerk, 4:33133 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 
Coal fired non-equilibrium closed cycle MHD power plant system 
since ECAS, 4:33839 
MHD systems with low cooling requirements, 4:33825 
COMBINED-CYCLE POWER PLANTS/RESEARCH 
PROGRAMS 
Ultra high temperature gas turbine for coal derived fuels, with 
maximum fuels flexibility, 4:33160 
COMBINED-CYCLE POWER PLANTS/SIMULATION 
Cycle analysis and control (Combined cycle MHD/steam power 
plants), 4:33812 (FE-2524-8) 
Cycle analysis and control (Combined-cycle MHD/steam power 
plants), 4:33816 (FE-3087-2) 
COMBINED-CYCLE POWER PLANTS/STEAM 
GENERATORS 
Steam generator and turbomachines (For combined-cycle MHD/ 
steam power plants), 4:33863 
COMBINED-CYCLE POWER PLANTS/THERMAL 
EFFICIENCY 
Coal gasification system analysis, Phase 1. Final report, 4:33115 
(EPRI-AF-992) 
COMBINED-CYCLE POWER PLANTS/TURBOMACHINERY 
Steam generator and turbomachines (For combined-cycle MHD/ 
steam power plants), 4:33863 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/MEETINGS 
Second annual combustion and fuels technology program 
contractor review meeting, September 18-21, 1978, Arlington, 
VA, 4:32187 (CONF-7809103-) 
COMBUSTION/NOISE POLLUTION 
Natural-gas-fired boiler with integrated burner, 4:34990 
COMBUSTION/PULSATIONS 
Simulation model for the generation of hot and reducing gases in a 
vibrating tube, 4:34396 
COMBUSTION/RESEARCH PROGRAMS 
Pulse combustion technology for heating applications. Quarterly 
progress report, July 1-September 31, 1978 and October 1- 
December 31, 1978, 4:34551 (ANL/EES-TM-36) 
COMBUSTION PRODUCTS/AIR POLLUTION 
Polycyclic aromatics and benzene in the exhaust gases of furnaces 
in households. Pt. 1. Oiloven, 4:34783 
COMBUSTION PRODUCTS/BENZENE 
Polycyclic aromatics and benzene in the exhaust gases of furnaces 
in households. Pt. 1. Oiloven, 4:34783 
COMBUSTION PRODUCTS/COLLISION INTEGRALS 
Momentum transfer cross-sections and conductivity integrals for 
gases of MHD interest, 4:33895 
COMBUSTION PRODUCTS/ELECTRIC CONDUCTIVITY 
Free-jet electrical conductivity profiles of a seeded MHD 
combustion plasma, 4:33946 
Momentum transfer cross-sections and conductivity integrals for 
gases of MHD interest, 4:33895 
Spectroscopic determination of electrical conductivity in an MHD 
duct from absolute intensity measurements, 4:33911 
COMBUSTION PRODUCTS/ENERGY TRANSFER 
Momentum transfer cross-sections and conductivity integrals for 
gases of MHD interest, 4:33895 
COMBUSTION PRODUCTS/GAS ANALYSIS 
Gas-chromatographic analysis of the flame gases of a n-hexane 
pool flame, 4:34397 
COMBUSTION PRODUCTS/PLASMA DIAGNOSTICS 
Electron concentration measurements in combustion MHD flows, 
4:33912 
COMBUSTION PRODUCTS/THERMODYNAMIC 
PROPERTIES 
Thermodynamic properties of some negative ions and gaseous K- 
compounds from the combustion of coal impurities, 4:33894 
COMBUSTION PRODUCTS/WASTE PRODUCT 
UTILIZATION 
Method and means for reduction of oxygen content in drilling 
fluid (Patent), 4:32234 
COMBUSTORS 
See also BURNERS 
IGNITION SYSTEMS 
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COMBUSTORS/DESIGN 
Combustion device for burning waste gases containing 
combustible and noxious matters (Patent), 4:34554 
COMECON 
(Council for Mutual Economic Assistance.) 
COMECON/NATURAL GAS 
dency in oil and gas supplies of the Comecon countries on 
USSR, 4:33759 
COMECON/NUCLEAR POWER PLANTS 
Looking east--the nuclear push in the USSR and eastern Europe, 
4:33269 
COMECON/PETROLEUM 
dency in oil and gas supplies of the Comecon countries on 
USSR, 4:33759 
COMECON/POWER SYSTEMS 
15 years of supervisory center of the united power grids of the 
CMEA countries, 4:33769 
COMMERCIAL BUILDINGS/AIR CONDITIONING 
Use of heat pumps in hairdresser salons, 4:34013 
COMMERCIAL BUILDINGS/REFRIGERATORS 
Heat recovery in small business - Hot water from the waste heat 
of refrigerating plant, 4:34014 
COMMERCIAL BUILDINGS/WASTE HEAT 
Industrial and institutional waste heat recovery (Book), 4:34060 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
pean 4:33789 
COMMON MARKET/COORDINATED RESEARCH 
PROGRAMS 
Second four-year program for research and development in the 
energy sector: proposal of the EC commission to the EC 
council. Pt. 1. 2nd EC programme for energy research, 4:33687 
COMMON MARKET/ENERGY SOURCE D IPMENT 
Second four-year program for research and development in the 
energy sector: proposal of the EC commission to the EC 
council. Pt. 1. 2nd EC programme for energy research, 4:33687 
COMMUNICATIONS 
See also RADIO EQUIPMENT 
COMMUNICATIONS/EDUCATION 


In quest of public understanding, 4:33661 
COMMUNITIES 


See also PLANNED COMMUNITIES 
COMMUNITIES/DESIGN 
Energy-conserving site design case studies: proceedings of the 
second workshop, 4:33696 (ANL/ICES- 
COMMUNITIES/ENERGY CONSERVATION 
Community systems program, 4:34081 (DOE/CS-0072) 
COMMUNITIES RGY MANAGEMENT 
Community systems program, 4:34081 (DOE/CS-0072) 
COMMUNITIES/PLANNING 
Energy-conserving site design case studies: proceedings of the 
second workshop, 4:33696 (ANL/ICES.¥M_22) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
laminated composite disc flywheel development. First semiannual 
ie August 10, 1978-January 10, 1979, 4:33614 (UCRL- 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/AQUIFERS 
Effects of water on compressed air energy storage in porous rock 
reservoirs, 4:33611 (PNL-2869) 
COMPUTER CODES 
Computer code for the transfer function of seismic systems, 
4:35006 (UCID-18071) 
COMPUTER CODES/A CODES 
Athene 1: a petro ree nie code, 4:35348 
COMPUTER CODES/B C 
BEACON/MOD2A bot tang Zz the Arkansas-1 reactor cavity 
during a hypothetical hot leg break, 4:33566 (CDAP-TR-046) 
BLEND: cubic spline blending routine, 4:35487 (UCID-18088) 
Crude unit treatment programs help conserve energy, 4:32301 
a ny calculation code module for reactor core analysis: 
R, 4:33464 (ORNL-5180) 
COMPUTER CODES/C CODES 
Computer graphics by example. Part 5. CHARTIT: how to 
Soreecrc) color bar charts (For CDC 7600), 4:35488 (UCID- 


CONT i from irregular data points (For CDC 7600), 
4:35490 (UCID-30170) 
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COMPUTER CODES/F CODES 
ery ter-aided Fault Tree Analysis (FTAP, in FORTRAN for 
6600/7600 and IBM 360/370 series computers), 4:33597 
(UCRL-13981) 

FFCG: a free-form input combinatorial geometry package (For 
use with MORSE- ; also SKETCH input description), 
4:35484 (ORNL/CSD/TM-73) 

FRAP-S3: a computer code for steady state analysis of oxide fuel 
oer) Model assessment report (PWR), 4:33305 (NUREG/CR- 

Pressurized water reactor lateral core response routine (Fuel 
Assembly Mechanical Soi” Code) FAMREC. Interim 

rt, 4:33307 (RE-A-79: 
COM: R CODES/H CODES 

Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 

HOTSED: a discrete element model for simulating hydrodynamic 
conditions and adsorbed and dissolved radioisotope 
concentrations in estuaries, 4:34826 (NUREG/CR-0440) 

COMPUTER CODES/K CODES 

K-FIX: a computer program for transient, two-dimensional, two- 
fluid flow. THREED: an extension of the K-FIX code for 
three-dimensional calculations (BWR; PWR), 4:33576 (LA- 
NUREG-6623(Suppl.2)) 

COMPUTER CODES/M CODES 

FFCG: a free-form input combinatorial geometry package (For 
use with MORSE-SGC; also SKETCH input description), 
4:35484 (ORNL/CSD/TM- 73) 

User’s guide for MIRVAL: a computer code for comparing 
designs of heliostat-receiver optics for central receiver solar 
power plants, 4:32944 (SAND-77-8280) 

COMP R CODES/N CODES 

Description of the Model SMOKA for calculating cooling tower 

emissions and their effects, 4:34796 (ANL-Trans-1154) 
COMPUTER CODES/O CODES 

ORTCAL: a code for THTF heater rod thermocouple calibration 

(PWR), 4:33583 apy aaa 
COMPUTER CODES/P CODES 

User manual for PACTOLUS: a code for computing power costs 
(In FORTRAN IV for CDC Cyber 74, UNIVAC 1100/44, and 
IBM 370/168), 4:33767 (PNL-2838) 

COMPUTER CODES/R CODES 

ARC System fuel cycle analysis capability, REBUS-2, 4:33455 
(ANL-7721) 

RELSIM: a systems reliability simulation code (In FORTRAN 
for 1532) 6600 or Prime 300 minicomputer), 4:35483 (LA-UR- 
78-2532 

COMPUTER CODES/S CODES 

Computer graphics by are Part 6. SHADEIT: how to 
produce 1ePLO) graphs in color (For CDC 7600), 4:35489 
(UCID-301 .6)) 

Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 

FFCG: a free-form input combinatorial geometry package (For 
use with MORSE-SGC; also SKETCH input description), 
4:35484 (ORNL/CSD/TM- 73) 

SHTP-E, a computer implementation of the finite-difference 
3060-16)" method of ablation analysis, 4:34404 (DOE/ASMP- 

SKTWO: a two-dimensional Lagrangean wavecode with shock 
fitting, 4:35281 (SAND-78-1806) 

Systems reliability analysis: applications of the SPARCS System- 
Reliability Assessment Computer Program (SPARCS-2 code, 
nuclear power plants), 4:33430 

COMPUTER CODES/T CODES 

Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 

K-FIX: a computer program for transient, two-dimensional, two- 
fluid flow. THREED: an extension of the K-FIX code for 
three-dimensional calculations (BWR; PWR), 4:33576 (LA- 
NUREG-6623(Su oo .2)) 

COMPUTER GRAPHICS/COMPUTER CODES 

Computer graphics by example. Part 5. CHARTIT: how to 
produce color bar charts, 4:35488 (UCID-30166(Pt.5)) 

ee graphics by —e Part 6. SHADEIT: how to 

oduce shaped-area graphs in color, 4:35489 (UCID- 
66(Pt.6)) 

be contours from irregular data points, 4:35490 (UCID- 

COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 

COMPUTER NETWORKS 

Computer network for nuclear instruments, 4:33502 
COMP R NETWORKS/DATA TRANSMISSION 

— uter network switching methods, 4:35486 (SAND-79-0375c) 


See also HYBRID COMPUTERS 
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COMPUTERS/COMPARATIVE EVALUATIONS 
Micro/mini and hybrid computer costs for solving dynamic 
models, 4:35492 (UNI-SA-60) 
COMPUTERS/MEETINGS 
Report on = Second Workshop on Data Flow Computer and 
‘ganization (Massachusetts Inst. of Tech., July 9-13, 
197) 4354 "35491 (UC (UCRL-13966) 
COMPUTERS/PROCUREMENT 
Team ay to computer procurement, 4:35482 (CONF- 
790212-1 
COMPUTERS/RELIABILITY 
e253.) systems reliability simulation code, 4:35483 (LA-UR- 
78-2532 
CONCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
Solar collector (Patent), 4:33037 
CONCENTRATING COLLECTORS/THERMAL EFFICIENCY 
Small scale electric power generation by means of a stationary 
spherical reflector/tracking absorber (SRTA) solar collector 
system in developing countries, 4:32941 
CONCRETE-PLASTIC COMPOSITES/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress Report No. 16, April-September 1978, 4:33094 (BNL- 
50925) 
IN 


See also PRESTRESSED CONCRETE 
CONCRETES/FATIGUE 
Fatigue behavior of sulfur concrete, 4:34545 
CONCRETES/MATERIALS TESTING 
Fatigue behavior of sulfur concrete, 4:34545 
CONCRETES/MECHANICAL PROPERTIES 
Fatigue behavior of sulfur concrete, 4:34545 
CONDENSED AROMATICS 
See also BENZOPYRENE 
NAPHTHALENE 
CONDENSED AROMATICS/AGGLOMERATION 
Dynamic and static aspects of solubilization of neutral arenes in 
ionic micellar solutions, 4:34367 
CONDENSED AROMATICS/CHEMICAL REACTION YIELD 
Acid-catalyzed cyclization of cembrene and isocembrol, 4:34362 
CONDENSED AROMATICS/CHEMICAL REACTIONS 
Dynamic and static aspects of solubilization of neutral arenes in 
ionic micellar solutions, 4:34367 
CONDENSER COOLING SYSTEMS 
See also AUXILIARY WATER SYSTEMS 
COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/ENVIRONMENTAL 
EFFECTS 


Mathematical methods to evaluate entrainment of aquatic 
organisms by power plants, 4:33179 (PB-283465) 
CONDENSERS 
See also STEAM CONDENSERS 
CONDENSERS/CORROSION PROTECTION 
Corrosion and corrosion protection in condensers, 4:34408 (SVF- 


65) 
CONDENSERS/PERFORMANCE 
Air-cooled condensers for turbine plants, 4:33143 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
INNECTICUT/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 (DOE/CS-1174) 
co CUT YANKEE REACTOR/RADIOACTIVE 
EFFLUENTS 
Measured liquid and airborne radioactive waste discharges at two 
nuclear power stations, 4:33315 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONTACTORS 
See SWITCHES 
INTAINERS 


See also HOPPERS 
PRESSURE VESSELS 
KS 


TAN: 
CONTAINERS/MATERIALS 
Is the steel drum the answer, 4:32653 
CONTAINMENT BUILDINGS/SEISMIC EFFECTS 
Accident and seismic containment reliability, 4:33599 
CONTAINMENT SHELLS/LEAK TESTING 
Computerized integrated leak rate testing, 4:33484 
co OUS MINERS/PERFORMANCE 
Continuous miner in uranium mining (Use of Alpine Miner at 
Jackpile Mine), 4:32478 (CONF-7704103-) 
CONTROL ELEMENTS/DESIGN 
Variable flow control for a nuclear reactor control rod (Patent; 
LMFBR), 4:33496 
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CONTROL ELEMENTS/DISPLACEMENT GAGES 
Application of the digital rod-position indication system for 
establishment of control rod drive-line dynamic characteristics 
in a PWR, 4:33501 
Magneto-sonic type rod position monitoring system for nuclear 
power plants, 4:33498 
CONTROL ROD DRIVES/PERFORMANCE 
Application of the digital rod-position indication system for _ 
establishment of control rod drive-line dynamic c 
in a PWR, 4:33501 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/PLANNING 
Synthesis of continuous production optimal planning models in 
hierarchical systems of automatized control, 4:32307 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (ANALOG-DIGITAL) 
See ANALOG-TO-DIGITAL CONVERTERS 
CONVEYORS/CAPACITY 
Carrying capacities of troughed-belt conveyors, 4:32175 
CONVEYORS/DESIGN 
Method of strip mining with cable supported conveyor (Patent), 
4:32118 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/WATER POLLUTION CONTROL 
Oxidant effects on complex mixtures of nonvolatile organics in 
polluted waters: examination by HPLC and bioscreening, 
4:34402 (CONF-7811108-1) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ECONOMICS 
Basic principles of the specification and design of heat removal 
systems for fossil fuel and nuclear power plants in the USSR, 
4:33123 (DOE/ET-0076 
COOLING SYSTEMS/OPERATION 
System of heat removal for an electric power station located in a 
dry subtropical climate, 4:33122 (DOE/ET-0076) 
COOLING SYSTEMS/OPTIMIZATION 
Basic principles of the specification and design of heat removal 
systems for fossil fuel and nuclear power plants in the USSR, 
4:33123 (DOE/ET-0076) 
COOLING SYSTEMS/WATER REQUIREMENTS 
System of heat removal for an electric power station located in a 
dry subtropical climate, 4:33122 (DOE/ET-0076) 
COOLING TOWERS 
See also NATURAL DRAFT COOLING TOWERS 
Wind energy generation with hyperbolic coo! a 4:33102 
COOLING TOWERS/AIR POLLUTION CO) 
Environmental aspects of cooling tower selection, 4:33124 
COOLING TOWERS/DAMAGE 
Prevention of frost damage in dry cooling towers, 4:33129 
COOLING TOWERS/NOISE POLLUTION CONTROL 
Environmental aspects of cooling tower selection, 4:33124 
COOLING TOWERS/PERFORMANCE 
Operational experience with a BASF dry/wet cooling tower. Pt. 
II. Thermodynamic investigations, 4:33130 
COOLING TOWERS/THERMAL EFFL 
Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 
COOLING TOWERS/WATER POLLUTION CONTROL 
Environmental aspects of cooling tower selection, 4:33124 
COOLING TOWERS/WATER VAPOR 
Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 
COPOLYMERS/PYROLYSIS 
Production of high V.I. low-pour lube oils from products obtained 
— of synthetic ethylene/propylene copolymer, 
COPPER/ABSORPTION SPECTROSCOPY 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
COPPER/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
COPPER/CHEMICAL REACTIONS 
Determining the pps et agea cog capacity of known a 
compounds and soluble organic matter in natural waters 





COPPER/CREEP 


differential pulse anodic stripping voltammetry peak-potential 
shift, 4:34359 (UCRL-81306) 
COPPER/CREEP 
Non-equilibrium models for diffusive cavitation of grain interfaces, 
4:34190 
COPPER/DIFFUSION 
Precipitation processes in implanted materials, 4:34169 (SAND-78- 
0871C) 
COPPER/HADRON REACTIONS 
Multiplicity distribution of secondary particles on nuclei at 
energies 200 and 800 GeV, 4:35124 
COPPER/HOT DIPPING 
Hot-dip tinning of copper hookup wires. Part I. Properties of the € 
and eta’-phases; diffusion of solid copper into liquid tin; 
calculation of the diffusion constants and activation energies, 
4:34166 (IS-Trans-103) 
COPPER/ION COLLISIONS 
Effect of target thickness on characteristic projectile x-rays and 
REC in ion-atom collisions (Fluorescence yield, 20 to 80 MeV, 
lifetime, cross sections), 4:35071 (ORO-2408-151) 
Projectile K x-ray production in thin solid targets (20 to 80 MeV, 
fluorescence yield, cross sections), 4:35089 (ORO-2408-152) 
COPPER/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
COPPER/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
COPPER/MONITORING 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
COPPER/MUFFIN-TIN POTENTIAL 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436) 
COPPER/PERMEABILITY 
Precipitation processes in implanted materials, 4:34169 (SAND-78- 
0871C) 
COPPER/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on the copper normal metal of a composite 
superconductor, 4:34250 
Radiation effects on organic insulators for superconducting 
magnets. Annual progress report for period ending September 
30, 1978, 4:34243 (ORNL/TM-6708) 
COPPER/STRAIN HARDENING 
Work hardening and creep of MgO, 4:34188 
COPPER/VOIDS 
Non-equilibrium models for diffusive cavitation of grain interfaces, 
4:34190 
COPPER 62/ENERGY LEVELS 
Nuclear data sheets for A=62, 4:35219 
COPPER 62/NUCLEAR PROPERTIES 
Nuclear data sheets for A=62, 4:35219 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CHEMICAL REACTION KINETICS 
Reactions and spreading in the Cu-Ag system, 4:34168 (LBL-8600) 
COPPER ALLOYS/PHASE DIAGRAMS 
Precipitation processes in implanted materials, 4:34169 (SAND-78- 
0871C) 
COPPER ALLOYS/PHASE TRANSFORMATIONS 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436) 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 
COPPER BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Hydrostatic-pressure studies of the electrical resistivity in the 
concentrated-spin-glass system Cu7zsMnes, 4:34214 
COPPER BASE ALLOYS/ORDER PARAMETERS 
Measurement of the ordering instability in binary alloys, 4:34172 
COPPER BASE ALLOYS/SPIN GLASS STATE 
Hydrostatic-pressure studies of the electrical resistivity in the 
concentrated-spin-glass system Cu7sMnos, 4:34214 
COPPER COMPLEXES/PHOTOLYSIS 
Photochemical redox reactivity of dimeric and monomeric 
copper(II) and cobalt(II) sulfophthalocyanines, 4:34383 
COPPER SULFIDES/DEPOSITION 
Critical study of the photoelectric cell preparation techniques, 
4:32900 
COPPER SULFIDES/SPUTTERING 
CU/sub X/-Cds cell formation utilizing reactive sputtering 
techniques. Technical status report, January 1, 1977-June 30, 
1978, 4:32883 (UCID-18025) 
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CORAL-1 REACTOR/CRITICALITY 
Source term determination from subcritical multiplication 
measurements at Coral-1 reactor, 4:33533 (JEN-418) 
CORAL-1 REACTOR/MULTIPLICATION FACTORS 
Source term determination from subcritical multiplication 
measurements at Coral-1 reactor, 4:33533 (JEN-418) 
CORROSION INHIBITORS/MATERIALS TESTING 
Rapid method for evaluation of relative efficiency of corrosion 
inhibitors in engine fuels, 4:33981 
CORROSION PRODUCTS/CHEMICAL COMPOSITION 
Composition of the corrosion product oxide phases in the gaps of 
three LMFBR-type mixed oxide fuel pins, 4:33369 
CORROSION PRODUCTS/FILTRATION 
Recent improvements in the filtration of corrosion products in 
high temperature water and application to reactor circuits, 
4:33301 (CEA-CONF-4182) 
COSMIC DUST/DENSITY 
Dust condensation in dense interstellar clouds, and some related 
topics, 4:35045 
COSMIC DUST/LUMINOSITY 
Dust condensation in dense interstellar clouds, and some related 
topics, 4:35045 
COSMIC GAMMA BURSTS/ENERGY SPECTRA 
Gamma-ray bursts recorded by the Prognoz 6 satellite, 4:35022 
COSMIC GASES/CHEMICAL COMPOSITION 
Dust condensation in dense interstellar clouds, and some related 
topics, 4:35045 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC GAMMA BURSTS 
PRIMARY COSMIC RADIATION 
COSMIC RADIATION/MODULATION 
Research in space physics at the University of Iowa. Annual 
report, 1977, 4:35061 (N-78-27033) 
COSMIC RADIO SOURCES 
See also HI REGIONS 
H2 REGIONS 
PULSARS 
COSMIC RADIO SOURCES/VARIATIONS 
Variability of extragalactic decimeter radio sources, 4:35023 
COSMIC RAY DETECTION/LI-DRIFTED SI DETECTORS 
Thin window Si(Li) detectors for the ISee-C telescope, 4:34702 
COSMIC RAY DETECTION/PROPORTIONAL COUNTERS 
The cosmic x-ray experiment aboard HEAO-1, 4:35020 (N-78- 
27041) 
COSMIC RAY FLUX/VARIATIONS 
Secular variations in the production of cosmogenic isotopes in the 
Earth's atmosphere, 4:35052 
COSMIC X-RAY SOURCES/VARIABLE STARS 
V1341 Cyg=Cyg X-2: possible 82-min quasiperiodic bursts, 
4:35021 


COSMOLOGICAL MODELS/GRAVITATION 
Kinetic theory for the growth of perturbations in an isotropic 
cosmological model, and the ultrarelativistic limit, 4:35050 
COSMOLOGICAL MODELS/KINETICS 
Kinetic theory for the growth of perturbations in an isotropic 
cosmological model, and the ultrarelativistic limit, 4:35050 
COSMOLOGY/ABUNDANCE 
Cooling mechanisms in the primordial medium, 4:35048 
COSTA RICA/GEOTHERMAL EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 


See CRUSTACEANS 
CRACKS/MATHEMATICAL MODELS 
Elastic energy of slit cracks in hexagonal crystals, 4:34174 
G MODEL/YRAST STATES 
Microscopic description of the nuclear triaxial rotor at high 
angular momentum near the yrast line, 4:35245 
CRATERING EXPLOSIONS/SCALING LAWS 
Scaling of cratering experiments: an analytical and heuristic 
approach to the phenomenology, 4:34753 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRITICAL ORGANS/DOSE COMMITMENTS 
Internal dosimetry program in a plutonium facility, 4:34946 
CRITICAL ORGANS/RADIATION DOSES 
Internal dosimetry program in a plutonium facility, 4:34946 
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CRITICALITY/TWO-DIMENSIONAL CALCULATIONS 
Timing comparison of two-dimensional discrete-ordinates codes 
for criticality calculations (Fast reactors), 4:33463 (LA-UR-79- 
38 


CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/PRODUCTIVITY 
Proportion estimation and classification of mixed pixels in 
multispectral data, 4:34903 (IS-T-836) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/BIOCHEMICAL REACTION KINETICS 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
CRYOGENIC CABLES 
Optimization of load distribution in closed electric networks by 
the dynamic programming method, 4:34447 
CRYOGENIC CABLES/POWER TRANSMISSION 
Optimization of load distribution in closed electric networks by 
the dynamic programming method, 4:34447 
CRYOGENIC FLUIDS/TRANSPORT 
Transferring liquefied gases under pressure, 4:34459 
CRYOGENICS OLOG ESSMENT 
Development of cryogenic machine building in the USSR, 4:34450 
CRYOGENICS/THERMAL INSULATION 
Investigation of the stressed state of a suspension made of fiber 
glass plastic, 4:34449 
CRYOGENS 
See CRYOGENIC FLUIDS 
CRYOSTATS/THERMAL INSULATION 
Investigation of multilayer insulation, 4:34448 
CRYSTALS/CRACKS 
Elastic energy of slit cracks in hexagonal crystals, 4:34174 
CRYSTALS/THERMAL CONDUCTIVITY 
Scattering of thermal phonons by extended defects in dielectric 
crystals, 4:35273 (COO-1198-1236) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 242/MAXIMUM PERMISSIBLE CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
CURIUM 242 TARGET/NEUTRON REACTIONS 
Evaluation and testing of actinide cross section data. Final report. 
Research project number RP707-2 (Summaries of research 
activities at Savannah River Laboratory), 4:35239 (DP-MS-79- 
9) 
CURIUM 244 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
CURIUM 244/ADSORPTION 
Adsorption of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 
CURIUM 244/MAXIMUM PERMISSIBLE CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
CURIUM 244/RADIOECOLOGICAL CONCENTRATION 
Preliminary analysis offirst crop of plants grown in seven soils 
uniformly contaminated with four transuranic elements 
simultaneously. Quarterly progress report (7°7Np; 7°°Pu; 241 Am; 
244Cm; wheat), 4:34809 (NUREG/CR-0700) 
CURIUM 245 TARGET/NEUTRON REACTIONS 
Evaluation and testing of actinide cross section data. Final report. 
Research project number RP707-2 (Summaries of research 
activities at Savannah River Laboratory), 4:35239 (DP-MS-79- 


9) 
CUTTER LOADERS 
See also CONTINUOUS MINERS 
Coal mining method at a long-walled pit face of the coal mine 
(Patent), 4:32121 
Disc cutter-loader as a key to integrated face mechanisation, 
4:32127 
Improved face end technique with a shearer loader and roller 
curve, 4:32132 
CUTTER LOADERS/AIR POLLUTION ABATEMENT 
Investigations to improve the efficiency of the water used for dust 
removal in shearer loaders, 4:32141 
CUTTER LOADERS/AUTOMATION 
Algorithm modeling the operation of an automatic alignment 
system for coal-cutting equipment, 4:32154 
CUTTER LOADERS/DESIGN 
Loading efficiency of shearer drums, 4:32147 
Shearer loaders for longwall mining, 4:32146 
CUTTER LOADERS/EFFICIENCY 
Loading efficiency of shearer drums, 4:32147 
CUTTER LOADERS/PERFORMANCE 
Cutting winning in longwall mining, 4:32139 


CUTTER LOADERS/WATER REQUIREMENTS 
Investigations to improve the efficiency of the water used for dust 
removal in shearer loaders, 4:32141 
CYANOGEN/CHEMICAL REACTIONS 
Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
CLOALKANES 


See also NORBORNADIENE 
CYCLOALKANES/CHEMICAL REACTIONS 
Polymer-anchored cobalt tetraarylporphyrin catalysts for the 
conversion of quadricyclane to norbornadiene, 4:34366 
CYCLOALKANES/PHYSICAL PROPERTIES 
Structural features of high-purity naphthenic/paraffinic 
hydrocarbons recovered from various crude oils, 4:32367 
CYCLONE SEPARATORS/CALIBRATION 
New principle to determine realistic dust efficiencies at 
different stages, in particular as a basis for cyclone calibration, 
4:34576 
CYCLOTRON INSTABILITY 
Ion cyclotron harmonic instabilities driven by an ion beam of 
rpendicular energy, 4:35385 
CYCLOTRON INSTABILITY/STABILIZATION 
Minimum streaming current requirements for MFTF-revised by 
recent (r/sub p//a/sub i/) scaling in 2XIIB, 4:35363 (UCID- 
18060 


) 
CYCLOTRONS/OPERATION 
Triangle Universities Nuclear Laboratory annual report: TUNL 
XVII, 1 January 1978-31 December 1978, 4:35180 (ORO-1067- 
Tl) 
IEERS/STRESS ANALYSIS 
Effect of form of “traveling” impulse on the state of stress and 
strain of hollow thick-walled cylinders, 4:34197 
CYLINDERS/THERMAL STRESSES 
Youngdahl stress functions and quasi-static nonaxisymmetric 
thermal stresses in a finite cylinder. Final report, 4:34399 (AD- 
A-057196) 
CYLINDERS/WAVE PROPAGATION 
Effect of form of “traveling” impulse on the state of stress and 
strain of hollow thick-walled cylinders, 4:34197 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES/BIOCHEMICAL REACTION KINETICS 
Electron flow through plastoquinone and cytochromes be and f in 
chloroplasts, 4:34838 {COO 3326-75) 
CYTOCHROMES/MUTANTS 
Amino acid replacements of the evolutionarily invariant 
tryptophan at position 64 in mutant forms of iso-1-cytochrome c 
from Saccharomyces cerevisiae, 4:34854 
CYTOCHROMES/STEREOCHEMISTRY 
Regio- and stereoselectivity of various wed 9 eon 
cytochrome P-450 in the metabolism of a}pyrene and (- 
)trans-7-8-dihydroxy-7-8-dihydrobenzo[a]pyrene as shown by 
product formation and binding to DNA, 4:34968 
CYTOLOGICAL TECHNIQUES/BIOLOGICAL EFFECTS 
Effect of method on the measurement of K* concentration in 
PHA-treated human blood ae 4:34873 
CZECHOSLOVAKIA/COAL INDUSTR 
Coal mining industry in Cuschnaesahie 4:32136 
CZECHOSLOV AKIA/COAL MINING 
Coal mining industry in Czechoslovakia, 4:32136 
CZECHOSLOVAKIA/DISTRICT HEATING 
Maneuverability of district-eating systems from the point of view 
of Czechoslovakia, 4:33702 
CZECHOSLOVAKIA/DUAL-PURPOSE POWER PLANTS 
Maneuverability of district-eating systems from the point of view 
of Czechoslovakia, 4:33702 
CZECHOSLOVAKIA/NUCLEAR POWER PLANTS 
Maneuverability of district-eating systems from the point of view 
of Czechoslovakia, 4:33702 


D RESONANCES/DECAY 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
D RESONANCES/ELECTROPRODUCTION 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 
D RESONANCES/REVIEWS 
Prospects for hadronic production of charmed particles at the 
AGS, 4:35128 (BNL-25347) 





D-1285 RESONANCES/PARTICLE PRODUCTION 


D-1285 RESONANCES/PARTICLE PRODUCTION 
Evidence for axial-vector and pseudoscalar resonances near 1.275 
GeV in eta* w~, 4:35129 
D-1285 RESONANCES/PARTICLE WIDTHS 
Evidence for axial-vector and pseudoscalar resonances near 1.275 
GeV in etam* m~, 4:35129 
DAMS/CONSTRUCTION 
Cultural resource investigation: Grand Coulee Dam third power 
plant extension. Volume 1, 4:32810 (PB-283172) 
DAMS/INSPECTION 
Dam inventory and dam inspection program, 4:32765 (IDO-10076) 
DAMS/LEAK TESTING 
~—— through the concrete of the upstream face of the UST- 
IM Hydroelectric Powerplant dam, 4:32774 
DAMS/SAFETY 
Dam inventory and dam inspection program, 4:32765 (IDO-10076) 
State regulation and dam safety, 4:32805 (IDO-10076) 
DAMS/SITE SELECTION 
Earthquake evaluation studies of the Auburn Dam area. Volume 
2. Surface faulting potential. Seismic evaluation report, 4:34996 
(PB-283527) 
Ongoing study in New York State, 4:32778 (IDO-10076) 
SenonTe) hydropower studies in New York State, 4:32779 (IDO- 
1 
DAMS/SURFACE TREATMENTS 
Epoxy-coal hydraulic insulation for structures of the Nurek 
Hydroelectric Powerplant, 4:32773 
DAMS/WATERPROOFING 
Epoxy-coal hydraulic insulation for structures of the Nurek 
Hydroelectric Powerplant, 4:32773 
DARRIEUS ROTORS/ENERGY STORAGE SYSTEMS 
Wind energy conversion systems, 4:33109 
DARRIEUS ROTORS/TURBINE BLADES 
Development of low cost wind turbine blades, 4:33108 
DATA ANALYSIS 
Interpretation of measurement data in evaporographic automatic 
analysis of substances, 4:32363 
DATA ANALYSIS/ALGORITHMS 
Formulation and application of a source finding algorithm 
(Mathematical model for determining location and strength of 
stationary pollutant sources using data obtained from air quality 
monitoring networks), 4:34759 (CONF-790142-2) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATUM PRESSURE 
See RESERVOIR PRESSURE 
DC TO AC INVERTERS 
See INVERTERS 
DECALSO 
See ION EXCHANGE MATERIALS 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECOMMISSIONING /BIBLIOGRAPHIES 
Decommissioning of nuclear facilities. An annotated bibliography. 
Final report Oct 1977-Aug 1978, 4:33593 (PB-286862) 
DECONTAMINATION 
ae a, to decontamination of nuclear power plants, 
DEFORMED NUCLEI/E2-TRANSITIONS 
Energy levels and reduced E2-transition probabilities of deformed 
even-even nuclei in the SU (3) scheme, 4:35246 
DEFORMED NUCLEI/ENERGY LEVELS 
Energy levels and reduced E2-transition probabilities of deformed 
even-even nuclei in the SU (3) scheme, 4:35246 
DEGREE DAYS/FORECASTING 
Environmental/resource assessment and information, 4:33670 
DEGREE DAYS/STATISTICS 
Environmental/resource assessment and information, 4:33670 
DEHUMIDIFIERS/EFFICIENCY 
Efficient dehumidification, 4:34044 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS/FINANCING 
Coal liquefaction: report on a focus group discussion, 4:32040 
(DOE/TIC-10039) 
Industrial atmospheric fluidized bed combustion systems: report 
on a focus group discussion, 4:32188 (DOE/TIC-10033) 
DENITRIFICATION/INHIBITION 
Influence of nitrapyrin on the evolution of N2O from an organic 
medium with and without plants, 4:34771 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESALINATION PLANTS/BAHRAIN 
wo a operation of 2-2.5 migd bahrain desalination plants, 
1 
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DESALINATION PLANTS/ECONOMICS 
Study of the energy utilization in operating osmosis systems, 
4:34083 (ORNL/TM-6735) 
DESALINATION PLANTS/ENERGY EFFICIENCY 
Study of the energy utilization in operating osmosis systems, 
4:34083 (ORNL/TM-6735) 
DESALINATION PLANTS/IRAN 
Bushehr 200,000 m*/d desalination plant, 4:33172 
DESALINATION PLANTS/PERFORMANCE 
desalination plants, 4:33170 
Study of the energy utilization in operating osmosis systems, 
4:34083 (ORNL/TM-6735) 
DESALINATION PLANTS/QATAR 
Qatar desalination plants, 4:33170 
DESIGN/SCREENS 
Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316 (b), 4:34822 
DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/OPTIMIZATION 
Optimum flyer material for initiating detonation of high 
explosives, 4:34741 (SAND-78-1602) 
DEUTERIDES/ORDER-DISORDER TRANSFORMATIONS 
Evidence for H (D) ordering in PdH/sub x/ (PdD/sub x/), 
4:34267 


DEUTERIUM/ADSORPTION 
Wnisrossope (TEM en system: a transmission electron 
study, 4:34268 
DEUTERIUM/BA CKSCATTERING 
Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
DEUTERIUM/DIAGNOSTIC USES 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
DEUTERIUM/ISOTOPE E EFFECTS 
Growth and decay properties of trapped H and D atoms produced 
by the photolysis of HI, DI, and HBr in 3MP-d;, glass. 
nen” for tunneling abstraction of D from C-D bonds by H’, 
4:34338 
Infrared photochemistry of halogenated ethylenes, 4:34381 
Kinetic isotope effects in mechanisms of thermal allylic 
rearrangements, 4:34372 
Solubility of hydrogen and deuterium in body-centered-cubic 
uranium alloys, 4:34231 
DEUTERIUM/ISOTOPE SEPARATION 
Hydrogen isotope separation (Patent), 4:32717 
Method for heavy-water production by H2S-H2O chemical 
exchange process (Patent), 4:32719 
Process for the exchange of hydrogen isotopes using a catalyst 
ked bed assembly (Patent), 4:32718 
DE RIUM/ISOTOPIC EXCHANGE 
Growth and decay properties of trapped H and D atoms produced 
by the photolysis of HI, DI, and HBr in 3MP-dj, glass. 
— for tunneling abstraction of D from C-D bonds by H}, 
4:34338 
DEUTERIUM/LASER ISOTOPE SEPARATION 
Deuterium separation with 1400-fold single-step isotopic 
enrichment and high yield by CO,-laser multiple-photon 
dissociation of 2,2-dichloro-1,1,1-trifluoroethane, 4:32716 
DEUTERIUM/RADIOPHARMACEUTICALS 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
DEUTERIUM/SOLUBILITY 
Solubility of hydrogen and deuterium in body-centered-cubic 
uranium alloys, 4:34231 
DEUTERIUM/TRACER TECHNIQUES 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
DEUTERIUM/TRAPPING 
Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
DEUTERIUM COMPOUNDS/CHEMICAL REACTIONS 
Growth and decay properties of trapped H and D atoms produced 
by the photolysis of HI, DI, and HBr in 3MP-d,, glass. 
Evidence for tunneling abstraction of D from C-D bonds by H’, 


4:34338 
DEUTERIUM IONS/BEAM PRODUCTION 
Accelerator system for producing two-component beams for 
studies of interactive surface effects, 4:34640 
DEUTERIUM IONS/ELECTRON CAPTURE 
Electron capture to Ds/sup ts-/ and Ds/sup ts0/ repulsive states 
by Ds/sup ts+/ in Cs, 4:35096 
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DEUTERIUM IONS/ION-ATOM COLLISIONS 
Electron capture to Ds/sup ts-/ and Ds/sup ts0/ repulsive states 
by Ds/sup ts+/ in Cs, 4:35096 
IEUTERIUM IONS/LET 
Theoretical analysis of the LET dependence of transient yields 
observed in pulse radiolysis with ion beams, 4:34386 
XIDES 


Oo 
See HEAVY WATER 
DEUTERIUM TARGET/HADRON REACTIONS 
Inclusive 7 and N spectra in hadronic reactions in the deuteron 
fragmentation region, 4:35171 
DEUTERIUM TARGET/PROTON REACTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. IT. Results, 4:35185 
DEUTERON REACTIONS/BREAKUP REACTIONS 
Comparison with experiment of a scaling law in the breakup of a 
relativistic deuteron, 4:35127 
DEUTERON REACTIONS/ELASTIC SCATTERING 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. II. Results, 4:35185 
DEUTERON REACTIONS/FRAGMENTATION 
Experimental study of carbon-nucleus fragmentation by 
relativistic deuterons and a particles, 4:35203 
DEUTERON REACTIONS/PICKUP REACTIONS 
Spins and parities of low-lying states in 77Kr from the ®Kr(d 
vector, t)?7Kr reaction (differential cross sections, 15.95 MeV, 
cross sections, vector analyzing powers), 4:35218 (ORO-2408- 


146) 
DEUTERON REACTIONS/TOTAL CROSS SECTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
DEVELOPING COUNTRIES/ENERGY FACILITIES 
Application of resource allocation models to the problems of 
regional energy policy in large developing coutries, 4:33733 
(BNL-25537) 
DEVELOPING COUNTRIES/ENERGY SOURCE 
DEVELOPMENT 


Application of resource allocation models to the problems of 
regional energy policy in large developing coutries, 4:33733 
(BNL-25537) 

DEVELOPING COUNTRIES/ENERGY SUPPLIES 
Systems approach to energy planning, 4:33654 (BNL-25523) 
DEVELOPING COUNTRIES/NUCLEAR POWER PLANTS 

Prospects and constraints for nuclear power in developing 

countries, 4:33418 (AED-Conf-77-498-061) 
DEVELOPING COUNTRIES/NUCLEAR TRADE 

Experience in developing countries from the vendor's point of 
view, 4:33690 (AED-Conf-77-498-003) 

DEVELOPING COUNTRIES/SOLAR ENERGY 

Appropriateness and implementation of solar energy in rural 
development programmes of developing countries, 4:32827 

DEWAXING/ADDITIVES 
Polymeric additives to improve the efficiency of lube oil dewaxing 
process, 4:32292 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
Nuclear medicine, 1978, 4:34890 
DIAGNOSTIC TECHNIQUES/BIOLOGICAL EFFECTS 

Acidification of plasma by the red cell in the presence of 
radiographic contrast materials: a possible cause of adverse 
effects on the heart, 4:34900 

DIAGNOSTIC TECHNIQUES/RESEARCH PROGRAMS 

Argonne Bioanalytical Center. A resource for collaborative 

biomedical applications of stable isotopes, 4:34883 
DIAGRAMS/ASYMPTOTIC SOLUTIONS 

Class of linked diagrams. II. Asymptotics, 4:35496 

DIAMOND DRILLING EQUIPMENT 

See DRILLING EQUIPMENT 
1,3-DIAZINES 
See PYRIMIDINES 
DIBORANE 

See BORANES 
DIELECTRIC MATERIALS/PROXIMITY EFFECT 
Proximity effects at low temperatures, 4:34222 
IELECTRI 


D cs 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/CO-GENERATION 
Diesel, power, and heat, 4:33153 
DIESEL ENGINES/CONTROL SYSTEMS 
Load control device for turbo-supercharged diesel engines 
(Patent), 4:34116 
DIESEL ENGINES/CORROSION 
ae re of motor-oil water content on service properties, 
4:32374 


DIRECT CONTACT HEAT EXCHANGERS/PERFORMANCE 


DIESEL ENGINES/EXHAUST GASES 

Exciting prospects for diesel cars, 4:34117 

Heavy-duty fuel economy program. Phase I. Specific analysis of 
certain existing data. Final report on phase 1, 4:34109 (PB- 
284985) 

The emissions and fuel economy of a Detroit Diesel 6-71 engine 
burning a 10-percent water-in-fuel emulsion. Final report, 
March-June 1976, 4:34113 (AD-A-058550) 

DIESEL ENGINES/FUEL ECONOMY 

Boosting engine output, 4:34105 

Heavy-duty fuel economy program. Phase I. Specific analysis of 
certain existing data. Final report on phase 1, 4:34109 (PB- 
284985) 

Influence of oil consumption of operation of cylinder/piston 
group of low-speed diesel, 4:34118 

The emissions and fuel economy of a Detroit Diesel 6-71 engine 
burning a 10-percent water-in-fuel emulsion. Final report, 
March-June 1976, 4:34113 a oe 

DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Fuel metering valve with yo (Patent), 4:34115 
DIESEL ENGINES/FUEL 

The emissions and fuel economy of a Detroit Diesel 6-71 engine 
burning a 10-percent water-in-fuel emulsion. Final report, 
March-June 1976, 4:34113 (AD-A-058550) 

DIESEL ENGINES/LUBRICATING OILS 

Calculation of diesel oil viscosity, using a factorial design for 
experiment, 4:34119 

Change in alkalinity of motor oils upon oxidation, 4:32359 

DIESEL ENGINES/MAINTENAN 

Exciting prospects for diesel cars, 4:34117 

DIESEL ENGINES/PERFORMANCE 
Boosting engine output, 4:34105 

DIESEL ENGINES/SPECIFICATIONS 
Exciting prospects for diesel cars, 4:34117 

DIESEL ENGINES/SUPERCHARGERS 

Methods of super chargingg a diesel engine, in supercharged 
diesel engines, and in superchargin units for diesel engines 
(Patent), 4:34114 

DIESEL ENGINES/USES 
Heat pumps with diesel or gas engine drives, 4:33977 
DIESEL FUELS/ANTIKNOCK RATINGS 

Laboratory method for determining diesel fuel cetane number 

without engine test, 4:32394 
DIESEL FUELS/COMBUSTION PROPERTIES 

Influence of fuel composition on combustion in high-speed diesels, 

4:32393 
DIESEL FUELS/IGNITION QUALITY 

Laboratory method for determining diesel fuel cetane number 

without engine test, 4:32394 
DIESEL FUELS/PERFORMANCE 

Influence of oil speed diese of operation of cylinder/piston 

group of low- come 4:34118 
DIET/ABSORPTION SPECTROSCOPY 
Trace element onan of metabolic samples pd and 


precision of atomic absorption a eegey  heoe: 
determined by comparing results from 3 different a 


'y 
4:34323 (EML-352) 
ENTAACETIC ACID 
See DTPA 
DIFFRACTION MODELS/SCATTERING AMPLITUDES 
Diffractive dissociation of a nucleon into the Na system in the 
threshold region., 4:35170 
DIFFUSERS/FABRICATION 
Method of en Coe a flow device (Patent), 4:33482 
DIGITIZERS/TIMING CIRCUITS 
Picosecond resolution time digitizer for laser ranging, 4:34549 
1,2-DIHYDROXYBENZENE 
See PYROCATECHOL 
DIHYDROXYBENZENE-ORTHO 
See PYROCATECHOL 
DIMETHYLBENZENES 
See XYLENES 
DIODE TUBES/ELECTRON EMISSION 
Study of relativistic electron beams generated by a foilless diode, 
4:35070 (LA-7600-MS) 
DIODE TUBES/PERFORMANCE 
Study of relativistic electron beams generated by a foilless diode, 
4:35070 (LA-7600-MS) 
1,2-DIPHENYLETHYLENE 
See STILBENE 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT pyr tein afb ey 
Development of direct heat exchangers fo: 4 yey 
Final report, October 4, 1977-June 30, 1978, 4:33089 (LBL-8558) 
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DIRECT ee a as ies aniieeat dins. 
ee of direct heat exc or 
inal report, October 4, 1977-June 30, 1046 4233089, :33089 (LBL-8558) 
DIRECTIONAL DRILLING 
Method of determination of the centralizer size taking into 
account the requirements of deflection of the well shaft and 
revention of grooving, 4:32258 
D Seat ap RADIATION DETECTORS/DESIGN 
Directional drift chambers, 4:34703 


ISASTERS 
See ACCIDENTS 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISPLACEMENT GAGES 
ic type rod position monitoring system for nuclear 


wer plants, 4:33498 
DISTILLATION/CALCULATION METHODS 


Graphic and analytical method of calculation of minimum 
irrigation conditions for rectification of multicomponent 
mixtures, 4:32305 

DISTILLATION EQUIPMENT/COMPUTER-AIDED DESIGN 

—— design of multistage rectification plants operating with 

ur recompression, 4:32284 
DISTI LATION EQUIPMENT/MATHEMATICAL MODELS 

Design calculation of distillation process for multicomponent and 

continuous mixtures, 4:32295 
DISTILLATION EQUIPMENT/TWO-PHASE FLOW 

Relations between the masses of liquid and vapor flows in the 

evaporation s; of petroleum distillation columns, 4:32306 
DISTRICT HEA 
See also GEOTHERMAL DISTRICT HEATING 

Optimal operation of pass-out condensation turbines in heat-and- 
power stations, 4:33701 

Steam drives for heat pumps, 4:34080 (AED-CONF-78-268-006) 

Supply concepts by electronic data processing. Evaluation model 

or determining alternative possibilities of future heat supply, 
4:33700 
DISTRICT HEATING/CO-GENERATION 

Extension of district heat supply in the Federal Republic of 

Germany. Results of a study, 4:33705 
DISTRICT HEATING/CONTRACTS 

Never forget the rules of competition. Problems of district heating 

oe point of view of industrial and commercial consumers, 
DISTRICT HEATING/CONTROL SYSTEMS 
Investigation of control procedures for large district heating 
systems, 4:34087 
DISTRICT HEATING/ECONOMIC ANALYSIS 
aaa in Bavaria. The district heat study for Bavaria, 
DISTRICT HEATING/HEAT PUMPS 

Utilization of heat pumps within the industry and for district 

heating, 4:34056 (NEFOS-1978-1) 
DISTRICT HEATING 
Increasing investment costs in the district heat industry. Slow, but 
continuous extension of the supply, 4:33704 
DISTRICT HEATING/PRESS CONTROL 
Pressure maintenance requirements for nonstationary conditions 
occurring in district heating systems, 4:34086 
DISTRICT HEATING/REFUSE-FUELED POWER PLANTS 

308 billion ton-hours of refuse power experience: a review of the 

long-term operating record at Duesseldorf City, 4:33135 
DISTRICT HEATING/SOCIO-ECONOMIC FACTORS 

Never forget the rules of competition. Problems of district heating 

from - point of view of industrial and commercial consumers, 


4: 
DISTRICT HEATING/STEAM LINES 
Demand-specific investigations on the extension of district heating 
networks. Pt. 2 (Evaluation of fibrous materials for pipeline 
insulation), 4:34061 
DISTRICT HEATING/WASTE HEAT UTILIZATION 
Possible heat recovery equipments in the Steelwork at 
to Sweden (In Swedish), 4:34057 (STUDSVIK/ES- 
Utilization of heat pumps within the industry and for district 
= heating, 4:34056 (NEFOS-1978-1) 


(Deoxyribonucleic acid.) 
DNA/BIOCHEMICAL REACTION KINETICS 

Cancer and Toxicology Section, 4:34840 (ORNL-5496) 

me ree of cloned DNA by Bacillus subtilis, 4:34894 (UR- 
3490/LCP-14) 

Mechanisms for radiation damage in DNA, Progress report, 
November 1, 1977-October 31, 1978 (Gamma ediatica), 4:34906 
(COO-2364-15) 

Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
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year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


DNA/BIOLOGICAL RADIATION EFFECTS 
Random distribution of highly repetitive and intermediate 
uency mouse L-929 cell DNA sequences synthesized after 
uv light exposure, 4:34909 
DNA/BIO ICAL REPAIR 
— Division: annual progress report, September 30, 1978, 
919 (ORNL-5496) 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
Mutagenesis and Teratogenesis Section (X radiation, gamma 
radiation), 4:34920 (O: 5496) 
Use of lymphoblastoid cells for the estimation of environmental 
insults to DNA. Comprehensive report of the overall activities 
of the contract oa et three years, August 1-July 30, 
1978, 4:34836 (COO- 1) 
DNA/BIOSYNTHESIS 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
— distribution of highly repetitive and intermediate 
uency mouse L-929 cell DNA sequences synthesized after 


= it exposure, 4:34909 
onahatls of DNA containing uracil during ems oes 


infection of Bacillus subtilis. Technical prose gress repo’ a ‘ ood " 
78, 4:348 COO. 101- 


year), November 1, 1977-October 31, 1 


40) 
DNA/CROSS-LINKING 
Possibilities and problems in uv radiation carcinogenesis 


experiments, 4:34918 (CONF-7809133-1) 
DNA/RADIATION IN INJURIES 
Mechanisms for radiation in DNA, Progress report, 


tion damag; 
November 1, 1977-October 31, 1978 (Gamma radiation), 4:34906 
(COO-2364-15) 
DODEWAARD REACTOR/REACTOR INSTRUMENTATION 
Noise measurements on the KEMA s ion test reactor 
(KSTR) and the Dodewaard boiling water reactor, 4:33293 
DOMINANT MUTATIONS 
Dominant lethal studies in mice exposed to dc magnetic fields, 
4:34877 (PNL-2850(Pt.1)) 
DOPED MATERIALS/SELF-DIFFUSION 
Spatial-diffusion measurements in impurity-doped solids by 
yore four-wave mixing, 4:34304 
DOSE TEMETERS/ELECTRONIC CIRCUITS 
wr of a portable neutron spectrometer/kerma-rate meter, 


See also CALORIMETRIC DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
DOSEMETERS/PERFORMANCE 
Radiation protection instrumentation for personnel dosimetry, 
area and environmental monitoring, 4:34686 (AECL-5847) 
Y 


See also NEUTRON DOSIMETRY 
X-RAY DOSIMETRY 
DOSIMETRY/CALIBRATION STANDARDS 
National and international standardization of radiation dosimetry, 
4:35267 (STI/PUB-471(Vol.1)) 
DOSIMETRY/MEETINGS 
National and international standardization of radiation dosimetry, 
4:35267 (STI/PUB-471(Vol.1)) 
DOSIMETRY/STANDARDIZATION 
National and international standardization of radiation dosimetry, 
4:35267 (ST eee 1)) 
DRAFT CONTRO: soy: +e ASSESSMENT 
Automatic flue dam 
DRIFT CHAMBERS 
Directional drift chambers, 4:34703 
DRIFT CHAMBERS/PERFORMANCE 
PWCs and drift chambers at ISABELLE, 4:34696 (BNL-25887) 
DRIFT CHAMBERS/PLANNING 
Detector development summary, 4:34699 (BNL-25894) 
DRIFT CHAMBERS/READOUT SYSTEMS 
oe ——— readout in drift chambers by charge division, 
DRIFT INSTABILITY/MAGNETIC FIELDS 
Magnetic gradient effects on the —— drift instability, 4:35365 
DRIFT INSTABILITY/STABILIZATIO: 
Analytic eigenvalue equations for sollisionless drift waves in 
tokamaks, 4:35360 (LAPS-13B) 
Minimum streaming current requirements for MFTF-revised by 
— (r/sub p//a/sub i/) scaling in 2XIIB, 4:35363 (UCID- 


DRIFT INSTABILITY/TRAPPED-PARTICLE INSTABILITY 
Localized trapped electron drift instability, 4:35366 
DRIFT TUBES C CURRENTS 
Limits of the reverse-current method for detection of short pulses 
of charged-particle beams, 4:34638 
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DRILL BITS 
See also DRILLING EQUIPMENT 
DRILLS 
JET DRILLS 
ROTARY DRILLS 
DRILL BITS/DESIGN 
Rock bit with extended pickup tube (Patent), 4:34466 
Roller-type rock bit and bearing arrangement therefor (Patent), 
4:34463 
DRILL BITS/MECHANICAL VIBRATIONS 
Investigation of drill pipe string and tool vibrations at the well 
bottom by means of a complex device, 4:32262 
DRILL PIPES/DYNAMIC LOADS 
Determination of dynamic loads generated when lifting a string of 
drill pipes, taking account of the external characteristic of the 
drive, 4:32253 
DRILL PIPES/MECHANICAL VIBRATIONS 
Investigation of drill pipe string and tool vibrations at the well 
bottom by means of a complex device, 4:32262 
DRILL PIPES/STRESS ANALYSIS 
Determination of dynamic loads generated when lifting a string of 
drill pipes, taking account of the external characteristic of the 
drive, 4:32253 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 
DRILLS 
Method of determination of the centralizer size taking into 
account the requirements of deflection of the well shaft and 
prevention of grooving, 4:32258 
Releasable drill string stabilizer (Patent), 4:32240 
DRILLING EQUIPMENT/DESIGN 
Mobile drilling apparatus (Patent), 4:34464 
Replaceable wear pad for a rock bit cutter yoke (Patent), 4:34465 
DRILLING EQUIPMENT/MAGNETIC SEPARATORS 
Calculation of an installation for pulse magnetization of magnetic 
catchers, 4:32259 
DRILLING EQUIPMENT/NOISE POLLUTION ABATEMENT 
Drilling hard siliceous sandstone strata effectively, 4:32112 
DRILLING FLUIDS/CORROSIVE EFFECTS 
Method and means for reduction of oxygen content in drilling 
fluid (Patent), 4:32234 
DRILLING FLUIDS/MINERALIZATION 
Some characteristics of friction and wear of metallic pairs of 
different chemical compositions in highly mineralized drilling 
muds, 4:34235 
DRILLING FLUIDS/RHEOLOGY 
Investigation of rheological properties of aerated drilling muds, 
32254 


DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLS 
See also DRILL BITS 
DRILLING EQUIPMENT 
JET DRILLS 
ROTARY DRILLS 
WELL DRILLING 
DRILLS/PERFORMANCE TESTING 
Performance evaluation of the H 70 hydropercussive drill, 4:34467 
DRINKING WATER/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
DRINKING WATER/MONITORING 
New techniques for analysis of organic pollutants in drinking 
water, 4:34317 (IS-T-845) 
DRINKING WATER/RADIOACTIVITY 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924 
DRINKING WATER/WATER POLLUTION 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
DROPLETS/MATHEMATICAL MODELS 
Drop separation by numerical solution of the Navier-Stokes 
equation, 4:35104 (IS-T-838) 
DROSOPHILA/BIOCHEMICAL REACTION KINETICS 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
DRUGS 
See also ANTIBIOTICS 
RADIOPHARMACEUTICALS 


DUSTS/AEROSOL MONITORING 


DRUGS/METABOLISM 
Heme biosynthesis and drug metabolism in mice with hereditary 
hemolytic anemia, 4:34851 
DRUGS/TOXICITY 
Melanin-binding drugs and ultrasonics-induced cytotoxicity, 
4:34969 


DRYERS 
See also SOLAR DRYERS 
DRYERS/PHOTOVOLTAIC POWER PLANTS 
25 kilowatt photovoltaic powered irrigation and grain drying 
experiment, 4:32865 (COO-4094-13) 
DRYING 
See also SOLAR DRYING 
DRYING/MATHEMATICAL MODELS 
Development of a mechanistic theory for drying of porous media 
using two-fluid, two-phase flow theory, 4:32020 (UCRL-81604) 
D-T REACTORS/PLASMA CONFINEMENT 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
Conf-77-524-001) 
D-T REACTORS/RADIOACTIVE WASTES 
Fusion fuel cycle solid radioactive wastes, 4:32714 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/CHEMICAL ANALYSIS 
Determination of DTPA in urine by paper chromatography, 
4:34313 (PNL-2850(Pt.1)) 
DTPA/THERAPY 
Effects of orally administered 2,3-dihydroxybenzoic acid in the 
Sa of Am and Pu from the rat, 4:34958 (PNL- 
2850(Pt. 1)) 
DUAL RESONANCE MODEL/HARMONIC POTENTIAL 
Operator dual model for mesons based on bound relativistic 
quarks, 4:35160 
DUAL-FUEL ENGINES/DESIGN 
Mixed cycle internal combusion engine (Patent), 4:34104 
DUAL-PURPOSE POWER PLANTS/COOLING 
Some problems of cooling in heat-and-power stations, 4:34088 
DUAL-PURPOSE POWER PLANTS/COST BENEFIT 
ANALYSIS 
Installation costs of steam plant for the combined generation of 
heat and power, 4:33176 
DUAL-PURPOSE POWER PLANTS/DISTRICT HEATING 
Nuclear power and heating plant in the urban agglomeration of 
Prague, 4:33462 (INIS-mf-4186) 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Co-generation: a means for more efficient utilization of primary 
fuels, 4:33699 
DUAL-PURPOSE POWER PLANTS/FINANCING 
Cooperative energy utilization, 4:34070 
DUAL-PURPOSE POWER PLANTS/HEAT STORAGE 
Maneuverability of district-eating systems from the point of view 
of Czechoslovakia, 4:33702 
DUAL-PURPOSE POWER PLANTS/LOAD MANAGEMENT 
Some results regarding the meeting of peak- and medium-load 
requirements in thermal power stations, 4:33782 
DUAL-PURPOSE POWER PLANTS/OPERATION 
Algorithm to calculate steam parameters in the bleedings of heat 
and power supply turbines under variable conditions of 
operation, 4:33173 
Co-generation: a means for more efficient utilization of primary 
fuels, 4:33699 
DUAL-PURPOSE POWER PLANTS/PERFORMANCE 
Steam drives for heat pumps, 4:34080 (AED-CONF-78-268-006) 
DUAL-PURPOSE POWER PLANTS/PLANNING 
— aspects of supplying heat for large industrial complexes, 
4:34089 
Cooperative energy utilization, 4:34070 
DUAL-PURPOSE POWER PLANTS/SPECIFICATIONS 
Razdan (Rasdan) Thermal Power Station, 4:33113 (DOE/ET- 
0076 


DUAL-PURPOSE POWER PLANTS/STEAM TURBINES 
Algorithm to calculate steam eters in the bleedings of heat 
and power supply turbines under variable conditions of 
operation, 4:33173 
Optimal operation of pass-out condensation turbines in heat-and- 
power stations, 4:33701 
DUAL-PURPOSE POWER PLANTS/USES 
Bushehr 200,000 m°/d desalination plant, 4:33172 
Design and operation of 2-2.5 migd bahrain desalination plants, 
4:33171 
Qatar desalination plants, 4:33170 
DUOPLASMATRONS/HYDROGEN 1 MINUS BEAMS 
High current negative ion beams, 4:34645 
DUSTS 
See also COSMIC DUST 
DUSTS/AEROSOL MONITORING 
Aerosol situation in Freiburg, 4:34772 





DUSTS/CONTROL 


DUSTS/CONTROL 
Investigations to improve the efficiency of the water used for dust 
removal in shearer loaders, 4:32141 
DUSTS/CYCLONE SEPARATORS 
New principle to determine realistic dust separation efficiencies at 
ifferent stages, in particular as a basis for cyclone calibration, 
4:34576 
DUSTS/INHALATION 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents (Rats), 4:34972 (PNL- 
2850(Pt. 1)) 
DUSTS/MAXIMUM PERMISSIBLE CONCENTRATION 
Empirical determination of limiting dust concentrations, using the 
example of the _— mining industry, 4:32196 
DUSTS/SAMPLIN 


Survey of faaitive J dust from coal mines. Final report, 4:32097 
(PB-283162) 
YE LASERS/ABSORPTION SPECTRA 
Saturable absorber properties of a laser dye; stimulated 
propagation of the pump flux, 4:34489 
DYE LASERS/OPTICAL PUMPING 
Saturable absorber properties of a laser dye; stimulated 
propagation of the pump flux, 4:34489 
DYE LASERS/RESEARCH PROGRAMS 
New-laser research and development, 4:34484 (SAND-78-2306) 
DYES/RADIOSENSITIVITY EFFECTS 
Energy transfer mechanisms in photobiological reactions. Final 
report, 1 April 1960-31 March 1979 (Photodynamic processes in 
selected biomolecules), 4:34905 (COO-875-180) 
DYNAMICS 
See MECHANICS 
DYSPROSIUM 153/BETA-PLUS DECAY 
Positron decay of '**Dy, 4:35231 
DYSPROSIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of dysprosium-yttrium alloys, 4:34219 
DYSPROSIUM ALLOYS/PHASE TRANSFORMATIONS 
Magnetic properties of dysprosium-yttrium alloys, 4:34219 
DYSPROSIUM ALLOYS/SINTERING 
Sintered rare earth-iron Laves phase magnetostrictive alloy 
product and preparation thereof (Patent), 4:34161 


EARTH ATMOSPHERE 
See also AIR 

IONOSPHERE 
MAGNETOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 

EARTH ATMOSPHERE/AIR POLLUTION 

Photochemical oxidants in the atmosphere, 4:34768 (SNV-PM- 


867) 
EARTH ATMOSPHERE/COSMIC RAY FLUX 

Secular variations in the production of cosmogenic isotopes in the 
Earth's atmosphere, 4:35052 

EARTH ATMOSPHERE/STEADY FLOW 

Quasisteady primitive equations with associated upper boundary 

conditions, 4:35106 
EARTH ATMOSPHERE/SULFUR DIOXIDE 

Investigations on the decomposition rate of sulfur dioxide in the 

atmosphere, 4:34784 
EARTH ATMOSPHERE/THERMAL POLLUTION 

Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 

Flight measurements on cooling tower plumes: measurement data 
from the NEURATH II Measurement Program on wet natural 
draft cooling towers, 4:34797 (ANL-Trans- 1160) 

EARTH ATMOSPHERE/WATER VAPOR 
Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 
EARTH PLANET/ENERGY MODELS 
Solar energy and limits to the energy on the earth, 4:32826 
EARTH PLANET/RADIOWAVE RADIATION 
Scattering of terrestrial kilometric radiation at very high altitudes, 
4:35060 (N-78-26350) 
EARTH rapt tr ap ey EQUILIBRIUM 
Solar m4, id limits to the energy on the earth, 4:32826 
BUILDINGS/BLAST EFFECTS 

witioct oft of backfill property and airblast variations on the external 
loads delivered to buried box structures. Final report, October 
1975-December 1976, 4:34751 (AD-A-058669) 
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EARTH-COVERED BUILDINGS/DESIGN 
Groundhouse: the low cost solar home, 4:32990 
EARTH-COVERED BUILDINGS/DYNAMIC LOADS 
Effect of backfill property and airblast variations on the external 
loads delivered to buried box structures. Final report, October 
1975-December 1976, 4:34751 (AD-A-058669) 
EARTHMOVING EQUIPMENT/LAND RECLAMATION 
Bulldozing improvements for mine spoil reclamation, 4:32156 
EARTHQUAKES/FORECASTING 
Application of the method of probablistic regressional estimation 
to earthquake prediction, 4:35003 
Earthquake faulting process and earthquake prediction in the light 
of fracture mechanics, 4:35002 
Earthquake risk of Hopeh Province of North China, 4:35004 
Source parameters for small earthquakes and the quality factor of 
the medium before and after the Hai-Cheng earthquake, 4:35005 
Space-correlation method of geomagnetism and its application to 
earthquake prediction, 4:35001 
EARTHQUAKES/GEOLOGIC FAULTS 
Earthquake faulting process and earthquake prediction in the light 
of fracture mechanics, 4:35002 
EARTHQUAKES/PROBABILITY 
Earthquake evaluation studies of the Auburn Dam area. Volume 
2. Surface faulting potential. Seismic evaluation report, 4:34996 
(PB-283527) 
EARTHQUAKES/SEISMIC EFFECTS 
Estimate of airborne release of plutonium from Babcock and 
Wilcox plant as a result of severe wind hazard and earthquake, 
4:32693 (PNL-2812) 
E-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Data acquisition and processing on electron beam fusion 
accelerators, 4: 
E-BEAM TYPE REACTORS/REVIEWS 
Overview of inertial confinement fusion reactor designs, 4:35463 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
Principles of political ecology, 4:33658 (PB-283579) 
ECONOMIC GROWTH/ENERGY CONSUMPTION 
Growth: a relation is decoupled, 4:33787 
Structural change and energy consumption (In Swedish), 4:33660 
(USFFE- 1978-1) 
ECONOMIC IMPACT/FORECASTING 
National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 
ECONOMIZERS/DESIGN 
Heat exchanger and economizer (Patent), 4:34058 
ECOSYSTEMS 


See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/ISLANDS 
Man, nature, and energy flow on the island of Gotland, 4:33662 
EDEMA/RADIOINDUCTION 


Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
EDUCATION 
Comprehensive program and plan for Federal energy education, 
extension and information activities. The second report to 
— 4:34095 (DOE/CS-0071) 


See ENERGY EXTENSION SERVICE 
EFD WIND GENERATORS/FEASIBILITY STUDIES 
Research in the Electrofluid Dynamic (EFD) wind driven 
generator, 4:33111 
UENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGYPTIAN ARAB REPUBLIC/SOLAR ENERGY 
Aspects of solar energy research in Egypt, 4:32957 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/CONSTRUCTION 
Acres wins Iraq supergrid project, 4:33209 
EHV AC SYSTEMS/COST 
Acres wins Iraq supergrid project, 4:33209 
EHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Transient phenomena in high-voltage networks and their influence 
on the design of protection nts 4:33235 
EHV AC SYSTEMS/POWER 
— electric field ae techniques using scale models, 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Simplified approach to estimation of RIV levels from transmission 
system data, 4:33215 
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EHV AC SYSTEMS/TRANSIENTS 
Transient phenomena in ee networks and their influence 
on the design of protection equipment, 4:33235 
EIKONAL APPROXIMATION/SCALING LAWS 
Multiplicity distribution in the eikonal model of KNO scaling, 
4:35156 


EINSTEIN.DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ISTEINIUM/X-RAY DIFFRACTION 
X-ray powder diffraction of einsteinium compounds, 4:34391 
(CONF-780822-3) 
EINSTEINIUM 253 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
EINSTEINIUM 253/DELAYED RADIATION EFFECTS 
Late effects of inhaled **Es(NOs)s in the rat, 4:34930 (PNL- 


2850(Pt. 1)) 
EINSTEINIUM COMPOUNDS/X-RAY DIFFRACTION 
X-ray powder diffraction of einsteinium compounds, 4:34391 
(CONF-780822-3) 
EL SALVADOR 
See also AHUACHAPAN GEOTHERMAL FIELD 
EL SALVADOR/GEOTHERMAL EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
ELECTRIC ARCS/ROTATION 
Basis program plasma technology: high-pressure arcs in SF¢. Part 
3, 4:35110 (BMFT- FB-T-78-05) 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/DESIGN 
Electrochemical cell design (Patent), 4:33623 
Fail safe battery (Patent; externally stored electrolyte to prevent 
premature activation), 4:33625 
ELECTRIC BATTERIES/ELECTROLYTES 
Pressure-equalized electrochemical battery system (Patent, filling 
system for use underwater), 4:33641 
ELECTRIC BATTERIES/MARKET 
Parametric analysis of the electric utility market for advanced 
load-leveling batteries. Final report, 4:33618 (HCP/T-5036) 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Up-to-date battery research, 4:33622 
ELECTRIC CABLES 
See also CRYOGENIC CABLES 
SUPERCONDUCTING CABLES 
Coal mine electrical system evaluation. Volume III. Shielded 
cables. Annual report, 4:32100 (PB-283492) 
ELECTRIC CABLES/AERODYNAMICS 
7 a Geometry on bundle conductor galloping, 
4: 
ELECTRIC CABLES/COMPARATIVE EVALUATIONS 
Power cables - an international comparison, 4:33196 
ELECTRIC CABLES/MECHANICAL VIBRATIONS 
= hed conduction Geometry on bundle conductor galloping, 
4:33212 
C CONDUCTORS/EQUIPMENT PROTECTION 
DEVICES 
eee test facilities for busbar protection systems, 
4:33203 
ELECTRIC CONDUCTORS/TENSILE PROPERTIES 
Graphical method for estimating strength-loss in aluminium 
conductors under fault currents, 4:33218 


See SWITCHES 
ELECTRIC DIPOLE MOMENTS/SCATTERING 
— of particles having anomalous moments in external fields, 
4:35147 
ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
PENNING DISCHARGES 
ELECTRIC DISCHARGES/STRATIFICATION 
Structure and emission of a stratified pulsed discharge, 4:35107 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also ALTERNATORS 
TURBOGENERATORS 
WATER CURRENT POWER GENERATORS 
ELECTRIC GENERATORS/EQUIPMENT PROTECTION 
DEVICES 
Innovations in generator protection, 4:34548 


ELECTRIC UTILITIES/ENERGY STORAGE SYSTEMS 


ELECTRIC GENERATORS/SPECIFICATIONS 
Homopolar machine for reversible energy storage and transfer 
systems (Patent), 4:35439 
ELECTRIC MOTORS/COMMERCIALIZATION 
High-efficiency electric motors: focus group results, 4:33712 
(DOE/TIC-10005) 
ELECTRIC MOTORS/ENERGY EFFICIENCY 
High-efficiency electric motors: focus group results, 4:33712 
(DOE/TIC-10005) 
ELECTRIC MOTORS/EQUIPMENT PROTECTION DEVICES 
Motor protection equipment, 4:34418 
ELECTRIC MOTORS/PERFORMANCE TESTING 
Test program for class 1E d-c motor control center (BWR steam 
line rupture effects), 4:33603 
ELECTRIC MOTORS/START-UP 
Motor starting with PV systems (10-mp motor/pump combination 
for photovoltaic irrigation demonstration), 4:32867 (COO-4094- 
1 


6) 
ELECTRIC POWER 
See also BONNEVILLE POWER ADMINISTRATION 
EPRI 
HYDROELECTRIC POWER 
ELECTRIC POWER/CHARGES 
Pricing in the energy industry. Papers and discussion (Book, in 
German), 4:33665 
ELECTRIC POWER/ECONOMIC ELASTICITY 
Time-of-day price elasticities for electrical energy consumption: 
some empirical findings, 4:33768 
ELECTRIC POWER/ENERGY POLICY 
Analysis of the situation of the energy carrier ‘electricity’ in the 
Federal Republic of Germany, 4:33774 
ELECTRIC POWER/FEDERAL ASSISTANCE PROGRAMS 
Considerations in analyzing data from time-of-day electricity 
pricing experimental demonstrations, 4:33989 (HCP/B-8077) 
ELECTRIC POWER/HEALTH HAZARDS 
Investigations of the technical, organisational, and 
preconditions for risk strategies in the field of techaologicl 
development. Intermediate report 200/1: comparing the health 
risk connected with different electric power 
technologies, 4:32193 (BF-R-62.530-200/1) 
ELECTRIC POWER/LOAD MANAGEMENT 
Forecasting the load-duration curve using Box-Jenkins time-series 
analysis, 4:33771 
ELECTRIC POWER/MARKET 
Analysis of the situation of the energy carrier ‘electricity’ in the 
Federal Republic of Germany, 4:33774 
ELECTRIC POWER/RATE STRUCTURE 
Survey for the Federal Energy Administration, July 1977 = 
on electricity, gasoline, heating fuel price increases), 4:3 
(CONS-8434-T5) 
ELECTRIC POWER INDUSTRY/DATA 
Electricity production, distribution and exchange; manufacturers 
and their markets, 4:33770 
ELECTRIC POWER INDUSTRY/EQUIPMENT 
Technical services for power plants and energetic objects, 4:33764 
(AED-CONF-78-155-059) 
ELECTRIC POWER INDUSTRY/INFORMATION 
Press pocket book 1978. Power industry, 4:33121 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
TRAINS 


ELECTRIC RAILWAYS/PLANNING 
Railfreight revolution, 4:34022 
ELECTRIC RAILWAYS/SPECIFICATIONS 
High-efficiency industrial locomotives for GDR open-cast mines, 


C UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/CO-GENERATION 
Cooperative energy utilization, 4:34070 
ELECTRIC UTILITIES/ENERGY CONSERVATION 
Survey of utility load management and energy conservation 
projects. Ist Revised report, 4:33766 (ORNL/Sub-77/13509/4) 
ELECTRIC UTILITIES/ENERGY CONSUMPTION 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 
ELECTRIC UTILITIES/ENERGY STORAGE SYSTEMS 
Parametric analysis of the electric utility market for advanced 
load-leveling batteries. Final report, 4:33618 (HCP/T-5036) 





ELECTRIC UTILITIES/FOSSIL FUELS 


ELECTRIC UTILITIES/FOSSIL FUELS 
Monthly report, data for September 1978 cost and quality of fuels 
for electric utility plants, 4:33175 (DOE/EIA-0075-9(78)) 
ELECTRIC UTILITIES/HEAT STORAGE 
Electric rates for commercializing thermal storage in buildings, 
4:33987 (CONF-781235-2) 
ELECTRIC UTILITIES/LEGAL ASPECTS 
Line-bound power supply industry as a problem of competition 
from a legal and political point of view, 4:33741 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Parametric analysis of the electric utility market for advanced 
load-leveling batteries. Final report, 4:33618 (HCP/T-5036) 
Survey of utility load management and energy conservation 
projects. Ist Revised report, 4:33766 (ORNL/Sub-77/13509/4) 
ELECTRIC UTILITIES/RATE STRUCTURE 
Time-of-day price elasticities for electrical energy consumption: 
some empirical findings, 4:33768 
ELECTRIC UTILITIES/THERMAL ENERGY STORAGE 
EQUIPMENT 


Survey of utility load management and energy conservation 
projects. Ist Revised report, 4:33766 (ORNL/Sub-77/13509/4) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CIRCUIT BREAKERS 
LIGHTNING ARRESTERS 
RELAYS 
SWITCHES 
TRANSFORMERS 
ELECTRICAL EQUIPMENT/SAFETY ENGINEERING 
Electrical materials analysis - arcing. Annual progress report, 
4:32194 (PB-284946) 
ELECTRICAL EQUIPMENT/STANDARDS 
Nuclear IEEE Standards. Volume 1, 4:33487 
Nuclear IEEE Standards and American National Standards on 
nuclear instrumentation published by IEEE. Volume 2, 4:33488 
ELECTRICAL INSULATION/PHYSICAL RADIATION 
EFFECTS 
Effect of synchrotoron radiation on Main Ring magnets, 4:34633 
(CONF-7706150-P2) 
ELECTRICAL INSULATORS/BREAKDOWN 
Axial field limitations in MHD generators, 4:33915 
Dielectric tracking in liquid helium, 4:35277 
ELECTRICAL INSULATORS/CORROSION RESISTANCE 
Deterioration of insulating wall materials near the electrodes, 


4:33869 
ELECTRICAL INSULATORS/DESIGN 
High voltage insulation and bushing design for flexible 
superconducting cables, 4:33244 (BNL 25351) 
ELECTRICAL INSULATORS/MATERIALS 
Electrodes and insulators: design and materials considerations 
(For MHD generators), 4:33870 
ELECTRICAL INSULATORS/MATERIALS TESTING 
—— of insulating wall materials near the electrodes, 
4:33869 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
— behavior under hot wall generator conditions, 
3930 


4: 
ELECTRICAL INSULATORS/PERFORMANCE 
—— gained in the use of soviet-made glass cap insulators, 
:33227 
ELECTRICAL INSULATORS/STANDARDS 
Insulation of 110-380 kV overhead transmission lines in the GDR, 
4:33226 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/COMMERCIALIZATION 
Commercialization focus group interview: electric/hybrid 
vehicles. Summary report, 4:34130 (DOE/TIC-10008) 
Factors affecting the commercialization of electric and hybrid 
vehicles, 4:34128 (COO-4250-02) 
ELECTRIC-POWERED VEHICLES/DEMONSTRATION 
PROGRAMS 
Factors affecting the commercialization of electric and hybrid 
vehicles, 4:34128 (COO-4250-02) 
ELECTRIC-POWERED VEHICLES/ENERGY 
CONSERVATION 
Electric/hybrid vehicles focus group research, 4:34131 (DOE/ 
TIC-10009) 
ELECTRIC-POWERED VEHICLES/EVALUATION 
Electric/hybrid vehicles focus group research, 4:34131 (DOE/ 
TIC-10009) 
ELECTRIC-POWERED VEHICLES/METAL-NONMETAL 
BATTERIES 


Electrochemical cell design (Patent), 4:33623 
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ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Electric and hybrid vehicle program. Quarterly report, October, 
November, December 1998, 4:34129 (DOE/CS.0026-5) 
Ford/D.O.E. sodium-sulfur battry electric vehicle development 
and demonstration, Phase I. Quarterly progress report No. 37, 
December 1, 1977-February 28, 1978, 4:34127 (COO-2566-37) 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 
BATTERIES 
Ford/D.O.E. sodium-sulfur battry electric vehicle development 
and demonstration, Phase I. Quarterly progress report No. 37, 
December 1, 1977-February 28, 1978, 4:34127 (COO-2566-37) 
ELECTRIC-POWERED VEHICLES/TECHNOLOGY 
ASSESSMENT 


Electric vehicles on the road today, 4:34132 
ELECTRIC-POWERED VEHICLES/ZINC-BROMINE 
BATTERIES 
Thermodynamic and kinetic considerations on zinc-halogen 
batteries, 4:33632 
ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 
BATTERIES 
Thermodynamic and kinetic considerations on zinc-halogen 
batteries, 4:33632 
ELECTROCATALYSTS/POISONING 
Impedance measurements on platinum in sulphuric acid solutions, 
4:33955 
ELECTROCHEMISTRY 
Theory of porous electrodes--15. the cadmium electrode, 4:33639 
ELECTRODES 
See also CATHODES 
ELECTRODES/BOUNDARY LAYERS 
Electrical and thermal instabilities in the electiode surface region 
in a combustion MHD generator channel, 4:33913 
ELECTRODES/BREAKDOWN 
Study of the maximum Hall voltages and interelectrode 
breakdown in the channel of an open-cycle MHD generator: a 
joint U.S.-U.S.S.R. experiment on the U02 facility MHD 
generator, 4:33917 
ELECTRODES/CORROSION RESISTANCE 
Evaluation of electrode materials for slag coated MHD channels, 
4:33873 
ELECTRODES/ELECTRIC ARCS 
Axial field limitations in MHD generators, 4:33915 
ELECTRODES/ELECTRIC D) GES 
— tion of physical processes in the near-electrode region of 
-generators, 4:33932 
ELECTRODES/ELECTROCHEMICAL CORROSION 
Electrochemical studies of MHD channel electrode materials in 
molten potassium salt and coal slags, 4:33907 (PNL-SA-6823) 
ELECTRODES/FABRICATION 
Method to produce a silver and tungsten carbide-containing 
electrode material for electrochemical cells (Patent), 4:33967 
ELECTRODES/HEAT TRANSFE 
Investigation of heat and mass transfer of electrodes in the low 
temperature plasma jet, 4:33896 
ELE ODES/MASS TRANSFE 
Investigation of heat and mass transfer of electrodes in the low 
temperature plasma jet, 4:33896 
ELE ODES/MATERIALS 
Electrodes and insulators: design and materials considerations 
(For MHD generators), 4:33870 
ELECTRODES/MATERIALS TESTING 
Design and performance of high temperature ceramic electrode 
modules, 4:33871 
Development, characterization and evaluation of materials for 
mn cycle MHD. Quarterly report for the period ending June 
78, 4:33858 (PNL-2004-9) 
Electrode phenomena in slagging MHD channels, 4:33924 
— of electrode materials for slag coated MHD channels, 
4:33873 
_ bo of an US electrode system in the USSR U-02 facility, 
4:33880 
Second joint test of a U.S. electrode system in the U.S.S.R. U-O2 
facility, 4:33867 
es behavior under hot wall generator conditions, 
930 


Spinels for MHD-electrodes, 4:33882 
Test results on the spinel electrode module in laboratory and 
simulated MHD environment, 4:33883 
ELECTRODES/SEED-SLAG INTERACTIONS 
Electrochemical studies of MHD channel electrode materials in 
molten potassium salt and coal slags, 4:33907 (PNL-SA-6823) 
ELECTRODES/THERMIONIC EMISSION 
Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33902 
(FE-2524-8) 
ELECTROFLUID DYNAMIC WIND GENERATOR 
See EFD WIND GENERATORS 
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ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/CALCULATION METHODS 
Cylindrical linear induction pump with coils inclined to its 
longitudinal axis. I. Calculation of the electromagnetic field, 
4:34434 
ELECTROMAGNETIC FIELDS/LAGRANGIAN FUNCTION 
Dispersion representation for the Lagrange function of an intense 
field, 4:35174 
ELECTROMAGNETIC PULSES/CURRICULUM GUIDES 
DNA EMP awareness course notes. Third edition. Topical report, 
4:34747 (AD-A-058367) 
ELECTROMAGNETIC PULSES/SHIELDING 
Electromagnetic shielding by advanced composite materials. Final 
report, 4:34290 (AD-A-058808) 
ELECTROMAGNETIC PULSES/TRANSMISSION 
Electromagnetic shielding by advanced composite materials. Final 
report, 4:34290 (AD-A-058808) 
ELECTROMAGNETIC PUMPS/DESIGN 
Designing a spatial model of an MHD conduction machine with 
frame-type electrodes, 4:34431 
Local flow chracteristics in an induction-type mhd device at high 
electromagnetic interaction parameters, 4:34433 
ELECTROMAGNETIC PUMPS/EFFICIENCY 
Evaluation of the maximal values of the efficiency for cylindrical 
one-sided induction-type pumps with an unsaturated magnetic 
circuit, 4:34429 
Limiting values of the efficiency of a cylindrical MHD pump in 
the electrodynamic approximation of a small nonmagnetic gap, 
4:34428 
ELECTROMAGNETIC PUMPS/ELECTROMAGNETIC 
FIELDS 
Cylindrical linear induction pump with coils inclined to its 
— axis. I. Calculation of the electromagnetic field, 
4:34434 
ELECTROMAGNETIC PUMPS/OPERATION 
Mhd conduction choke with an axisymmetric flowthrough 
channel, 4:34436 
ELECTROMAGNETIC PUMPS/PERFORMANCE 
Effect of channel geometry on the basic performance 
characteristics of a liquid-metal mhd pump with a closing 
busbar, 4:34435 
ELECTROMAGNETIC PUMPS/PERFORMANCE TESTING 
Experimental study of an MHD dc pump operating at a higher 
voltage, 4:34430 
ELECTROMAGNETIC PUMPS/PRESSURE MEASUREMENT 
Evaluation of the pressure developed by a high-temperature 
“loop” pump for transporting liquid metals with the driving 
forces of the magnetic field of current-carrying conductors, 
4:34432 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/WAVE PROPAGATION 
Further analytical investigations of electromagnetic fields in mine 
environments. Interim report, 1 November 1976-1 November 
1977, 4:32106 (PB-284553) 
ELECTROMAGNETIC TRANSITIONS 
See ENERGY-LEVEL TRANSITIONS 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/BEAM DYNAMICS 
Synchrotron radiation loss in a kissing ep geometry, 4:34634 
(CONF-7706150-P2) 
ELECTRON BEAMS/INSTABILITY 
Vacuum propagation of solid relativistic electron beams, 4:35072 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/CHERENKOV RADIATION 
Directivity of Vavilov-Cerenkov radiation, 4:35074 
ELECTRON DETECTION/CHERENKOV COUNTERS 
Lead-glass wall addition to the SPEAR Mark 1 magnetic detector, 


4:34709 
ELECTRON DETECTION/SECONDARY EMISSION 
DETECTORS 
Particle detection by secondary electron emission from low- 
density KCl (100 to 1000 MeV), 4:34697 (BNL-25888) 
ELECTRON DETECTION/SHOWER COUNTERS 
Data handling for the lepton detector, 4:34700 (BNL-25895) 


ELECTROSTATIC PRECIPITATORS/PERFORMANCE 


ELECTRON DETECTION/WIRE SPARK CHAMBERS 
Lead-glass wall addition to the SPEAR Mark 1 magnetic detector, 
4:34709 
ELECTRON DRIFT/DIAMAGNETISM 
Magnetic gradient effects on the universal drift instability, 4:35365 
ELECTRON PAIRS/PAIR PRODUCTION 
Background process in the DESY observation of rho’ (1100), 
4:35144 
Energy spectrum of e* e~ pairs produced in the collision of a 
muon with an atom, 4:35101 
ELECTRON PLASMA WAVES/REFLECTION 
To the echo ballistic theory in a semiconfined plasma, 4:35417 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Hartree-Fock densities and scattering of fast particles by nuclei, 


4:35209 
ELECTRON REACTIONS/EXCITATION 
Isovector giant re Hy resonances in electroexcitation of the 
“°Ca nucleus, 4:35211 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Electroexcitation of low-lying states in the nuclei /sup 52,53/Cr, 
4:35215 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
ELECTRON REACTIONS/KNOCK-OUT REACTIONS 
Study of the *He(e, e’p) reaction at an incident-electron energy of 
1200 MeV, 4:35187 
ELECTRON REACTIONS/QUASI-ELASTIC SCATTERING 
Recoil-nucleus momentum distribution in the reaction *He(e, e’p) 
3H for 1186-MeV electrons, 4:35188 
ELECTRON SOURCES/SIMULATION 
Study of relativistic electron beams generated by a foilless diode, 
4:35070 (LA-7600-MS) 
ELECTRON TRANSFER 
Electron transfer reactions in frozen media, 4:34341 
ELECTRON-ATOM COLLISIONS/ELASTIC SCATTERING 
Behavior of the eigenphase sum near a resonance, 4:35097 
ELECTRONIC EQUIPMENT 
See also ANALOG-TO-DIGITAL CONVERTERS 
POWER SUPPLIES 
RADIO EQUIPMENT 
ELECTRONIC EQUIPMENT/PERFORMANCE 
Measurement of the electro etic environment at 
Primaerkreislauf, 4:34727 /CR-0529) 
ELECTRONIC EQUIPMENT/QUALITY CONTROL 
Quality cost system in electronics (Nuclear power plants), 4:33434 
ELECTRON-ION COLLISIONS/DISSOCIATION 
Energy dependence of dissociative recombination below 0.08 eV 
measured with (electron-ion) merged-beam technique, 4:35092 
ELECTRON-ION COLLISIONS, MBINATION 
Energy dependence of dissociative recombination below 0.08 eV 
measured with (electron-ion) merged-beam technique, 4:35092 
ELECTRON-MOLECULE COLLISIONS/ELASTIC 
SCATTERING 
Behavior of the eigenphase sum near a resonance, 4:35097 
ELECTRON-MOLECULE COLLISIONS/TOTAL CROSS 
SECTIONS 
Scattering of low-energy electrons by CO molecules (0.05 to 6.0 
eV), 4:35100 
ELECTRON-POSITRON COLLISIONS/ANNIHILATION 
Stimulation of two-photon annihilation of relativistic electrons and 
positrons, 4:34510 
ELECTROSTATIC ACCELERATORS 
See also COCKCROFT-WALTON ACCELERATORS 
VAN DE GRAAFF ACCELERATORS 
ELECTROSTATIC ACCELERATORS/CONTROL SYSTEMS 
Optical control system for high-voltage terminals (Patent), 4:34642 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Collector spacings in electrostatic filters, 4:33186 
Hot-gas electrostatic filter for problematic kinds of dust, 4:33187 
ELECTROSTATIC PRECIPITATORS/DUSTS 
Hot-gas electrostatic filter for problematic kinds of dust, 4:33187 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 
Collector spacings in electrostatic filters, 4:33186 
Hot-gas electrostatic filter for problematic kinds of dust, 4:33187 
ELECTROSTATIC PRECIPITATORS/OPERATION 
Measurement of particle migration velocities in electrostatic 
precipitators. Final report, 4:33182 (EPRI-FP-739) 
ELECTROSTATIC PRECIPITATORS/PERFORMAN! 
Improved electrostatic-precipitator performance by use of fly-ash 
conditioning agents, 4:33184 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTING 


Evaluation of electrostatic precipitator during SRC combustion 
tests. Final task report Apr-Aug 1977, 4:33183 (PB-285864) 

Measurement of particle migration velocities in electrostatic 
precipitators. Final report, 4:33182 (EPRI-FP-739) 





ELECTROSTATIC PROBES/ELECTRIC CURRENTS 


ELECTROSTATIC PROBES/ELECTRIC CURRENTS 
Ion probe current at intermediate pressures and size of the plasma 
ion perturbed by a probe, 4:35318 


See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/TABLES 
Nuclides and isotopes. Twelfth edition, 4:35182 
IOMETERS 


“FUNGI”: a radon measuring instrument with fast response, 


4: 
EMBANKMENTS/SLOPE STABILITY 

Stabilizing an embankment of the Gulf Intracoastal Waterway 
with shell fill: a case study, 4:34571 

EMBANKMENTS/STABILIZATION 

Stabilizing an embankment of the Gulf Intracoastal Waterway 

with shell fill: a case study, 4:34571 
EMBRYONIC CELLS/CLONING 

Use of cell cultures in evaluation of solvent refined coal (SRC) 

and shale oil (SO) materials, 4:34966 (PNL-2850(Pt.1)) 
EMBRYONIC DEVELOPMENT 

See ONTOGENESIS 
EMBRYOS/MALFORMATIONS 

Distribution and toxic effects of cadmium on developing chicken 
embryos, 4:34978 (PNL-2850(Pt. 1)) 

EMBRYOS/MORTALITY 

Strain differences in the embryotoxicity of 7**Pu (Rats), 4:34940 

(PNL-2850(Pt.1)) 
EMBRYOS/ONTOGENESIS 
Development of mice after intrauterine exposure to dc magnetic 
fields, 4:34835 (PNL-2850(Pt.1)) 
EMBRYOS/RADIATION HAZARDS 
Embryotoxicity of Kr in gravid rats, 4:34936 (PNL-2850(Pt.1)) 
EMBRYOS/VIABILITY 

Distribution and toxic effects of cadmium on developing chicken 

embryos, 4:34978 (PNL-2850(Pt. 1)) 
EMERGENCIES 

See ACCIDENTS 
EMERGENCY PLAN 

— _ on off-site emergency monitoring systems, 
4: 

Recent developments in Federal radiological emergency response 
planning and preparedness activities with states and local 
governments, 4:33606 

EMISSION SPECTROSCOPY 

Inductively coupled plasma-atomic emission | 
evaluation of the use of nitrogen-argon admixtures as — sal 
discharge atmospheres, 4:34324 (IS-T-834) 

EMISSION SP. OSCOPY/RELIABILITY 

on ne | of local determinations of plasma emission intensity, 

4:35 


See ELECTROMAGNETIC PULSES 
SEMA/BIOLOGICAL MODELS 
Elastase-induced emphysema in guinea pigs, 4:34898 (PNL- 
2850(Pt.1)) 
ENERGY 


See also GEOTHERMAL ENERGY 
SOLAR ENERGY 
ENERGY/BIBLIOGRAPHIES 
Energy: A continuing bibliography with indexes, Supplement 16, 
January 1978, 4:33652 (N-78-26540) 
ENERGY/RESEARCH PROGRAMS 
ae and development in Sweden, 1978-1981, 4:33684 


(D ) 
ENERGY ACCOUNTING 
Get the most from your energy audit, 4:33715 
ENERGY BALANCE/COST BENEFIT ANALYSIS 
Validity of energy balances referred to products, 4:34035 
ENERGY CONSERVATION 

Energy-conserving site design case studies: proceedings of the 
second workshop, 4:336 (ANL/ICES-TM.22) 

Further development and use of the Transportation Ener, 
Conservation Network (TECNET) (Estimation of to fester 
requirements to year 2025), 4:34018 (HCP/M2101-2) 

Methods of management and planning of rational energy 
po. and their importance for the national economy, 

Price sensitivity of petrol consumption and some policy 
implications, 4:33716 

Ten scenarios of transportation energy conservation using 
TECNET. Final report (Projections to year 2025), 4: 34017 
(HCP/M2101-1) 

ENERGY CONSERVATION/BEHAVIOR 
: — and travel behavior, 4:34023 (DOE/TIC- 
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ENERGY CONSERVATION/COMMUNICATIONS 
Impact of persuasive communications on energy conservation, 
4:33718 
ENERGY CONSERVATION/DIRECTORIES 
Conservation and renewable energy resource directory, 4:33711 


(DOE/IR-0040) 
ENERGY CONSERVATION/ECONOMICS 
Economic value of conserving energy (user of marginal cost of 
conserved fuel), 4:33714 
ENERGY CONSERVATION/EDUCATION 
Comprehensive program and plan for Federal energy education, 
extension and information activities. The second report to 
Congress, 4:34095 (DOE/CS-0071) 
ENERGY CONSERVATION/ENVIRONMENTAL IMPACTS 
Transportation energy conservation: an environmental overview, 
4:33706 (CONF-781 109-16) 
ENERGY CONSERVATION/FINANCIAL INCENTIVES 
‘ederal regulation of the pipeline industry: a summary review, 
4:33744 (SAN-1171-1/ 
ENERGY CONSERVATION/INFORMATION CENTERS 
Conservation and renewable energy resource directory, 4:33711 


(DOE/IR-0040) 
ENERGY CONSERVATION/LAWS 
a Conservation Act and Thermal Insulation Ordinance, 
4:33719 
ENERGY CONSERVATION/MEASURING METHODS 
conservation, 4:33710 (DOE/EIA-0103/18) 
ENERGY CONSE aos aioe ar Gooen 
Programme: ‘Rational energy use’. Optimistic expectations for 
future heat use, 4:33970 
ENERGY CO SEE VATION/RECOMMENDATIONS 
Brief on energy to the Commission on Natural Resources 
from the Canadian Coalition for Nuclear Responsibility, 4:33742 
The Federalgovernment should establish and meet energy 
—_ ation goals. Report to the Congress, 4:33734 (PB- 


3066) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
BBC tackles energy problems, 4:34028 
Survey of utility load management and energy conservation 
a, Ist Revised report, 4:33766 (ORNL/Sub-77/ 13509/4) 
ENER Y CONSERVATION/REVIEWS 
Address to the Solar Energy Update 1977 Conference, 4:33681 
ENERGY CONSUMPTION/BIBLIOGRAPHIES 
Buildings a use data book, supplement 1: appliance 
inventory, efficiency, and energy use in the residential sector. A 
selected bibliography (180 citations), 4:33991 (ORNL/EIS-141) 
ENERGY CONS ON/DATA COMPILATION 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 
ENERGY CONSUMPTION/ECONOMIC ELASTICITY 
Changes in nautral gas consumption and rate structure in 
California, 4:32410 (UCRL-52631) 
ENERGY CONSUMPTION/ECONOMIC GROWTH 
Growth: a relation is decoupled, 4:33787 
Structural change and energy consumption (In Swedish), 4:33660 
(USFFE- 1978-1) 
ENERGY CONSUMPTION/FLOWSHEETS 
Reflections on the energy flow chart of West Germany, 4:33788 
ENERGY CONSUMPTION/FORECASTING 
Analysis and forecasts of the energy development in Rhineland- 
Palatinate, 4:33725 
ENERGY CONSUMPTION/REGIONAL ANALYSIS 
Analysis and forecasts of the energy development in Rhineland- 
Palatinate, 4:33725 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 
ENERGY CONSUMPTION/REGULATIONS 
Energy users and government regulations, 4:33736 
ENERGY CONVERSION/COORDINATED RESEARCH 
PROGRAMS 
Second four-year program for research and development in the 
power. sector: pd of the EC an to the EC 
council. Pt. 1. 2nd E ie for energy research, 4:33687 
ENERGY CONVERSION/EFFICIENCY 
Uniform definition of exergy and anergy See various forms of 
energy, 4:34581 
ENERG CONVERSION/ENERGY SOURCES 
Alternative energy sources for Federal Aviation Administration 
Os86st) Final report, May 1976-January 1978, 4:33798 (AD-A- 
ENERGY CONVERSION/FEASIBILITY STUDIES 
Usaf terrestrial energy study. Volume III. Part 2. Energy 
conversion systems handbook. Final report 1 Apr 1976-Feb 
1978, 4:331 13 (AD-A-057252) 
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ENERGY DEMAND/ECONOMIC ELASTICITY 

Economic impacts of a transition to higher oil prices, 4:33753 
(BNL-50871) 

ENERGY DEMAND/FORECASTING 

Coal in transition: 1980-2000. Final report (1980 to 2000), 4:32192 
(EPRI-EA-967) 

Distributional analysis of the 1985 energy projections for the 
Annual Report to Congress of the Energy Information 
Administration, 4:33720 (DOE/EIA-0102/25) 

International energy evaluation system. Volume 1. Executive 
summary, May 1, 1978, 4:33722 (HCP/18602-01/1) 

National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 

ENERGY EXTENSION SERVICE 

Comprehensive program and plan for Federal energy education, 
extension and information activities. The second report to 
Congress, 4:34095 (DOE/CS-0071) 

ENERGY EXTENSION SERVICE/EVALUATION 

Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 (DOE/CS-1174) 

ENERGY EXTENSION SERVICE/IMPLEMENTATION 

Observations and recommendations on the future of the Energy 
Extension Service Program, 4:33708 (DOE/CS-0075) 

ENERGY EXTENSION SERVICE/RECOMMENDATIONS 

Observations and recommendations on the future of the Energy 

Extension Service Program, 4:33708 (DOE/CS-0075) 
ENERGY FACILITIES/DECISION MAKING 

Public participation in energy related decision making: Six case 

studies. Final report, 4:33735 (PB-283546) 
ENERGY FACILITIES/PUBLIC OPINION 

Public participation in energy related decision making: Six case 

studies. Final report, 4:33735 (PB-283546) 
ENERGY FACILITIES/SITE SELECTION 

Application of resource allocation models to the problems of 
regional energy policy in large developing coutries, 4:33733 
(BNL-25537) 

ENERGY MANAGEMENT/EDUCATION 

International coordination and planning for a more effective 

utilization of solar energy, 4:33656 
ENERGY MANAGEMENT/INFORMATION 

International coordination and planning for a more effective 

utilization of solar energy, 4:33656 
ENERGY MANAGEMENT/PLANNING 

International coordination and planning for a more effective 

utilization of solar energy, 4:33656 
ENERGY MODELS 

Further development and use of the Transportation Energy 
Conservation Network (TECNET) (Estimation of total sector 
requirements to year 2025), 4:34018 (HCP/M2101-2) 

International energy evaluation system. Volume 1. Executive 
summary, May 1, 1978, 4:33722 (HCP/1I8602-01/1) 

Ten scenarios of transportation energy conservation using 
TECNET. Final report (Projections to year 2025), 4:34017 
(HCP/M2101-1) 

ENERGY POLICY 

1976-2000: energy proposal, 4:33743 

American energy choices before the year 2000 (Book), 4:33730 

Energy policy, the energy price fallacy and the role of nuclear 
energy in the UK, 4:33422 

Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 

Future of electric power supply with a question mark (German 
Federal Republic), 4:33424 

High energy consumption or low economic growth, 4:33421 

ENERGY POLICY/BEHAVIOR 
How consumers feel about energy: attitudes and behavior during 
the winter and spring of 1976-77, 4:34096 (DOE/TIC-10036) 
ENERGY POLICY/ENERGY MODELS 
Estimating a policy model of U.S. coal supply, 4:33751 
ENERGY POLICY/IMPLEMENTATION 

The Federalgovernment should establish and meet energy 
conservation goals. Report to the Congress, 4:33734 (PB- 
283066 


ENERGY POLICY/PUBLIC OPINION 
How consumers feel about energy: attitudes and behavior during 
the winter and spring of 1976-77, 4:34096 (DOE/TIC-10036) 
ENERGY POLICY/RECOMMENDATIONS 
Viewpoint: will the real energy problem please stand up, 4:33738 
ENERGY POLICY/REGULATIONS 
Energy users and government regulations, 4:33736 
ENERGY POLICY/SOLAR ENERGY 
Technologies for the use of solar energy 1977-1980. Program, 
4:33794 


ENERGY SUPPLIES/FORECASTING 


ENERGY SHORTAGES/BEHAVIOR 
How consumers feel about energy: attitudes and behavior during 
the winter and spring of 1976-77, 4:34096 (DOE/TIC-10036) 
ENERGY SHORTAGES/PUBLIC OPINION 
How consumers feel about energy: attitudes and behavior during 
the winter and spring of 1976-77, 4:34096 (DOE/TIC-10036) 
ENERGY SOURCE DEVELOPMENT/COORDINATED 
RESEARCH PROGRAMS 
Second four-year program for research and development in the 
energy sector: proposal of the EC commission to the EC 
council. Pt. 1. 2nd EC programme for energy research, 4:33687 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 
National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 
ENERGY SOURCE DEVELOPMENT/ENERGY MODELS 
Application of resource allocation models to the problems of 
regional energy policy in large developing coutries, 4:33733 
(BNL-25537) 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
IMPACTS 
National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 
ENERGY SOURCE DEVELOPMENT/FORECASTING 
National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 
ENERGY SOURCE DEVELOPMENT/PLANNING 
Energy scenarios for New Zealand: summary (To year 2025), 
4:33732 
S.E.E.D.S. Foundation: an overview, 4:32860 
ENERGY SOURCE DEVELOPMENT/RECOMMENDATIONS 
Viewpoint: will the real energy problem please stand up, 4:33738 
ENERGY SOURCE DEVELOPMENT STEMS ANALYSIS 
Systems approach to energy planning, 4:33654 (BNL-25523) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WAVE POWER 
WIND POWER 
ENERGY SOURCES/DECISION MAKING 
American energy choices before the year 2000 (Book), 4:33730 
ENERGY SOURCES/EDUCATION 
Alternate energy technologist, 4:32817 
ENERGY SOURCES/FINANCING 
Funding energy development in Canada (to 1990), 4:33737 
ENERGY SOURCES/FORECASTING 
American energy choices before the year 2000 (Book), 4:33730 
ENERGY SOURCES/MARKET 
Pricing in the energy industry. Papers and discussion (Book, in 
German), 4:33665 
ENERGY SOURCES/REVIEWS 
Address to the Solar Energy Update 1977 Conference, 4:33681 
ENERGY SOURCES/: O-ECONOMIC FACTORS 
Growth, energy, and raw material and their importance for the 
economy, 4:33 
ENERGY SUPPLIES/COORDINATED RESEARCH 
PROGRAMS 
Contribution of new technologies to secure the energy supply, 
4:33688 
ENERGY SUPPLIES/COST 
Distributional analysis of the 1985 energy projections for the 
Annual Report to Congress of the Energy Information 
Administration, 4:33720 (DOE/EIA-0102/25) 
ENERGY SUPPLIES/DISTRICT HEATING 
Extension of district heat supply in the Federal Republic of 
Germany. Results of a study, 4:33705 
ENERGY SUPPLIES/ECONOMICS 
Future of our energy basis as an economic problem, 4:33666 
ENERGY SUPPLIES/FORECASTING 
Basic industrial geological principles of world energy supply, 
4:33728 


Conditions and prospects for the evolution of future energy 
systems, 4:33723 
Distributional analysis of the 1985 energy Ly, 2 Se for the 
y 


Annual Report to Congress of the Energy Information 
Administration, 4:33720 (DOE/EIA-0102/25) 

Energy forecasts considering time and uncertainty, 4:33726 

Energy supply of the future, 4:33731 

International energy evaluation system. Volume 1. Executive 
summary, May 1, 1978, 4:33722 (HCP/18602-01/1) 

National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 





ENERGY SUPPLIES/GLOBAL ASPECTS 


ENERGY SUPPLIES/GLOBAL ASPECTS 
Basic industrial geological principles of world energy supply, 
4:33728 
Eve of a new coal age, 4:33680 
ENERGY SUPPLIES/PLANNING 
Conditions and prospects for the evolution of future energy 


systems, 4:33723 
Systems approach to energy planning, 4:33654 (BNL-25523) 
ENERGY SUPPLIES, IONAL ANALYSIS 
Report system “energy” in the medium-term working programme 
of the BfLR, 4:33653 
ENERGY SUPPLIES/TECHNOLOGY UTILIZATION 
Energy forecasts considering time and uncertainty, 4:33726 
ENERGY TRANSPORT 
See also NATURAL GAS DIS annp it gped SYSTEMS 
ENERGY TRANSPORT/TECHNOLOG oe 
Assessment of long-distance thermal-energy transport: 
comparison between water, steam, and hot oils, 4: 34454 
(ORNL/SUB-79/14274/1) 
GY-LEVEL TRANSITIONS/P INVARIANCE 
Analysis of parity violating nuclear effects at low energy, 4:35183 
ENGINEERED SAFETY SYSTEMS 
Ministry Ordinance determining the technical standard concerning 
atomic energy facilities for power generation, 4:33398 
ENGLAND 
See UNITED KINGDOM 
ICED RECOVERY 


See also CARBON DIOXIDE INJECTION 
ENHANCED RECOVERY/ELECTRIC HEATING 
Wellbore transmission of electrical power, 4:32249 
ENHANCED RECOVERY/ENVIRONMENTAL EFFECTS 
Enhanced oil recovery: potential environmental 
reclamation problems and research needs, 4:32335 ( 
7805 143-2) 
ENHANCED RECOVERY/TECHNOLOGY ASSESSMENT 
Enhanced recovery of unconventional gas. The methodology- 
Volume III (of 3 volumes), 4:32419 (HCP/T2705-03) 
ENHANCED RECOVERY/TECHNOLOGY TRANSFER 
Project planning document: FY 1979, 4:32231 (DOE/BC/00049-1) 
ENRICHED URANIUM/MARKET 


World market-situation for uranium and its enrichment, 4:32543 
(AED-Conf-77-498-045) 
(CHED URANIUM REACTORS 
See BIBLIS-3 REACTOR 
ONMENT/EDUCATION 
Report on the 1972-1973 term of the Oak Ridge National 
Laboratory Environmental School, 4:35480 (ORNL/TM-6831) 
ENVIRONMENT/RADIATION MONITORING 
Radiological surveys of Idaho phosphate ore processing - the Wet 
Process Plant. Technical note, 4:34786 (PB-283469) 
ENVIRONMENTAL ENGINEERING/BUDGETS 
Environmental control technology activities of the Department of 
Energy in FY 1978, 4:33667 OE/EV-0031) 
ONMENTAL IMPACT STATEMENTS 
Motor gasoline deregulation and the gasoline tilt. Final 
environmental impact statement, 4:33754 (DOE/EIS- 
0039(Vol.1)) 
ENVIRONMENTAL IMPACT STATEMENTS/HEARINGS 
Motor gasoline deregulation and the gasoline tilt. Volume II. 
Public comments. Final environmental impact statement, 
4:33755 (DOE/EIS-0039(Vol.2)) 
ENVIRONMENTAL IMPACT STATEMENTS/PUBLIC 
OPINION 
Motor gasoline deregulation and the gasoline tilt. Volume II. 
Public comments. Final environmental impact statement, 
4:33755 haga tne 2)) 
ENVIRONMENTAL IMPACTS/FORECASTING 
National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 
ENVIRONMENTAL IMPACTS/MEASURING METHODS 
Application of fisheries management techniques to assessing 
impacts: task I report (Assessment of chemical, radiological, and 
thermal impacts of nuclear power plants on fish populations), 
4:34962 G/CR-0572) 
ENVIRONMENTAL TEMPERA 
See AMBIENT TEMPERATURE 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIOECOLOGICAL CONCENTRATION 
RADIONUCLIDE MIGRATION 
ag ne TRANSPORT/MATHEMATICAL 
DELS 
Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 
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Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 

Modeling Dresden-Monticello data for ‘**I transport from pasture 
to milk, 4:34808 


See also ATP-ASE 
LACTATE DEHYDROGENASE 
PEPTIDE HYDROLASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 

Cancer and Toxicology Section, 4:34840 (ORNL-5496) 

Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


ENZYMES/BIOSYNTHESIS 

Ligninolytic enzyme system of Phanerochaete chrysosporium: 
synthesized in the absence of lignin in response to nitrogen 
starvation, 4:34896 

Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40) 


) 
ENZYMES/CHEMICAL PROPERTIES 
Purification and characterization of viral reverse transcriptase 
isolated from porcine cell cultures, 4:34842 (PNL-2850(Pt. 1)) 
ENZYMES/METABOLISM 
Cancer and Toxicolo; a. © 4:34840 (ORNL-5496) 
ENZYMES/PH 
Energy transfer mechanisms in Phorobiologica reactions. Final 
— 1 April 1960-31 March 1979 (Photodynamic processes in 
lected biomolecules), 4:34905 (COO-875-180) 
ENZYMES/PURIFICATION 
Purification and characterization of viral reverse transcriptase 
isolated from porcine cell cultures, 4:34842 (PNL-2850(Pt.1)) 
EPIPHYSIS (BONES) 
See BONE TISSUES 
EPOXIDES/ELECTRICAL PROPERTIES 
Electromagnetic shielding by advanced composite materials. Final 
rt, 4:34290 (AD-A-058808) 
EPOXIDES/FAILURES 
Structure-property relations of composite matrices, 4:34289 
(UCRL-81583) 
EPOXIDES/PHYSICAL RADIATION EFFECTS 
Effect of synchrotoron radiation on Main Ring magnets, 4:34633 
(CONF-7706150-P2) 
Radiation effects on organic insulators for superconducting 
magnets. Annual progress report for period ending September 
30, 1978, 4:34243 {ORNL/TM.-6708 ) 
EPOXY COMPOUNDS 
See EPOXIDES 


EPRI 
See also ELECTRIC POWER 
PRI/RENEWABLE ENERGY SOURCES 
EPRI New Energy Resources Department strategy paper. 
Summary report, 4:33793 (EPRI-ER-979-SY) 
EQUILIBRIUM PLASMA/EQUATIONS OF STATE 
tum - statistical equation of state, 4:35349 
EQUILIBRIUM PLASMA/KINETIC EQUATIONS 
Kinetic theory of the ponderomotive effects in a plasma, 4:35339 
EQUILIBRIUM PLASMA/PLASMA MACROINSTABILITIES 
New results in high beta MHD theory. Part III. MHD equilibrium 
-_ stability of minimum -B mirror traps, 4:35364 (UCRL- 


33) 
EQUILIBRIUM PLASMA/PLASMA WAVES 
Kinetic theory of the ponderomotive effects in a plasma, 4:35339 
UIPMENT 


See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
EQUIPMENT/LUBRICATION 
Oils for mist lubrication “. industrial equipment (review), 4:32364 
EQUIPMENT/MAGNETIC FIELDS 
Environmentally controlled system for exposure of mice to large 
dc magnetic fields, 4:34731 (PNL-2850(Pt.1)) 
EQUIPMENT PROTECTION DEVICES 
See also CIRCUIT BREAKERS 
EQUIPMENT PROTECTION DEVICES/DESIGN 
ae test facilities for busbar protection systems, 
ERYTHROBLASTS 
See BONE MARROW CELLS 
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ERYTHROCYTES/MALFORMATIONS 
Development and application of resistive pulse spectroscopy: 
studies on the size, form and deformability of red blood cells, 
4:34863 (LBL-8640) 
ERYTHROCYTES/MORPHOLOGY 
Development and application of resistive pulse spectroscopy: 
studies on the size, form and deformability of red blood cells, 
4:34863 (LBL-8640) 
ERYTHROCYTES/PULSE TECHNIQUES 
Development and application of resistive pulse spectrosco) 
studies on the size, form and deformability of red blood Ga 
4:34863 (LBL-8640) 
ERYTHROCYTES/SPECTROSCOPY 
Development and application of resistive pulse spectrosco: 
studies on the size, form and deformability of red blood me, 
4:34863 (LBL-8640) 
(CHIA COLI/BIOCHEMICAL REACTION KINETICS 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
ESCHERICHIA COLI/GENETICS 
Incorporation of cloned DNA by Bacillus subtilis, 4:34894 (UR- 
3490/LCP-14) 


(Includes esters of organic and inorganic acids.) 
See also NITRIC ACID ESTERS 
PHOSPHORIC ACID ESTERS 
POLYACRYLATES 
SULFONIC ACID ESTERS 
ESTERS/BIOLOGICAL EFFECTS 
Induction of terminal differentiation in human promyelocytic 
leukemia cells by tumor-promoting agents (Phorbol-12- 
myristate-13-acetate), 4:34866 
S/VISCOSITY 


Influence of molecular structure of mineral and synthetic 

components on viscosity index of blends, 4:32293 
ARIES/RADIONUCLIDE MIGRATION 

HOTSED: a discrete element model for simulating hydrodynamic 
conditions and adsorbed and dissolved radioisotope 
concentrations in estuaries, 4:34826 (NUREG/CR-0440) 

ESTUARIES/THERMAL POLLUTION 

Effect of thermal shock on developmental stages of estuarine fish. 

prose capers, 4:34963 (SRO-869-3) 
ECOSYSTEMS 


See AQUATIC ECOSYSTEMS 
ETA MESONS/PHOTOPRODUCTION 
Photoproduction of eta mesons on the *Li nucleus, 4:35190 
ETA-549 
See ETA MESONS 
ETHANOL/BI IS 

Material and energy balances in the production of ethanol from 
wood, 4:32901 (CONF-7806139-1) 

Mission analysis for the federal fuels from biomass program. 
Volume V. 2 Biochemical conversion of biomass to fuels and 
chemicals, 4:32910 (TID-29093) 

Process development studies on the bioconversion of cellulose and 
production of ethanol, 4:32906 (LBL-8658) 

Technology and economics of conversion of cellulose (wood) and 
corn starch to sugars, alcohol and yeast. Final report, 4:32757 
(COO-5007-1) 

ETHANOL/CHEMICAL REACTIONS 

Infrared laser induced organic reactions. 2. Laser vs. thermal 
inducment of unimolecular and hydrogen bromide catalyzed 
bimolecular dehydration of alcohols, 4:34380 

ETHANOL/METABOLISM 
Quantitation of pathways of ethanol metabolism, 4:34881 
ETHANOL/YIELDS 

Material and energy balances in the production of ethanol from 

wood, 4:32901 (CONF-7806139-1) 


See ACETYLENE 
‘(CHEMICAL REACTION YIELD 

Infrared laser induced organic reactions. 2. Laser vs. thermal 
inducment of unimolecular and hydrogen bromide catalyzed 
bimolecular dehydration of alcohols, 4:34380 

Role of readsorption in determinin; es the product distribution 
during CO hydrogenation over Fe single crystals, 4:32741 

E ICAL REACTIONS 

Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 

Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Rh oe reaction, 4:32739 (SRO-933-3) 

NE/SYNTHESIS 


Procedure and device for synthesizing a gas mixture containing 
acetylene, ethylene, methane, and hydrogen by thermal 
cracking of liquid hydrocarbons (Patent), 4:32747 

POLYMERS 


See POLYETHYLENES 


EVACUATED TUBE COLLECTORS/COMPARATIVE 


See ACETYLENE 
EUCALYPTUSES/PLANT GROWTH 
Short notice on a grand forest: tropical land converting sunlight to 
energy, 4:32907 (NP-23278) 
EUCALYPTUSES/PRODUCTIVITY 
Short notice on a grand forest: tropical land converting sunlight to 
energy, 4:32907 (NP-23278) 
EUGLENA/BIOCHEMICAL REACTION KINETICS 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
EUROPE 
See also AUSTRIA 
BELGIUM 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ITALY 
POLAND 
ROMANIA 
SWITZERLAND 
UNITED KINGDOM 
USSR 
Translations on Eastern Europe. Scientific Affairs No. 619, 
4:32587 (JPRS-72818) 
EUROPE/ENERGY SUPPLIES 
Oil and gas for Western Europe, 4:33727 
EUROPE/HYDROELECTRIC POWER 
Hydropower program, 4:32768 (IDO-10076) 
EUROPE/NATURAL GAS 
Oil and gas for Western Europe, 4:33727 
EUROPE/PETROLEUM 
Oil and gas for Western Europe, 4:33727 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/PETROLEUM INDUSTRY 
Transparency of the mineral oil market, 4:32327 
EUROPIUM 152/BINDING ENERGY 
Nuclear levels in **Eu (Transitions, level scheme, Nilsson model, 
lifetime, gallagher-moszkowski spletting, neutron binding 
energy), 4:35232 
EUROPIUM 152/DEFORMED NUCLEI 
Nuclear levels in '**Eu (Transitions, level scheme, Nilsson model, 
lifetime, gallagher-moszkowski spletting, neutron binding 
energy), 4:35232 
EUROPIUM 152/ENERGY LEVELS 
Nuclear levels in ‘**Eu (Transitions, level scheme, Nilsson model, 
lifetime, gallagher-moszkowski spletting, neutron binding 
energy), 4:35232 
EUROPIUM 152/ISOMERIC NUCLEI 
Nuclear levels in **Eu (Transitions, level scheme, Nilsson model, 
lifetime, gallagher-moszkowski spletting, neutron binding 
energy), 4:35232 
EUROPIUM 152/ROTATIONAL STATES 
Nuclear levels in '**Eu (Transitions, level scheme, Nilsson model, 
lifetime, gallagher-moszkowski spletting, neutron binding 
energy), 4:35232 
EUROPIUM COMPOUNDS/PHOTOLYSIS 
Excited-state photochemistry in the tris(2,2’- 
bipyridine)ruthenium(1])-sulfite system, 4:34340 
EUROPIUM OXIDES/CURIE POINT 
Specific heat of a quasidegenerate magnetic semiconductor, 
4:34284 
EUROPIUM OXIDES/ELECTRIC CONDUCTIVITY 
Influence of magnetic ordering on the microwave conductivity of 
EuO (10* to 10*° Hz, 4.2 to 300°k), 4:34283 
EUROPIUM OXIDES/PHYSICAL PROPERTIES 
Boron carbide and EusQOs as the control rods for fast breeder 
reactors, 4:33509 
EUROPIUM OXIDES/SPECIFIC HEAT 
Specific heat of a quasidegenerate magnetic semiconductor, 
4:34284 
EVACUATED COLLECTORS 
See also EVACUATED TUBE COLLECTORS 
EVACUATED COLLECTORS/DESIGN 
Low loss solar collector with heat tube and heat store (German 
patent), 4:33051 
EVACUATED COLLECTORS/SOLAR REFLECTORS 
Low loss solar collector with heat tube and heat store (German 
patent), 4:33051 
EVACUATED TUBE COLLECTORS/COMPARATIVE 
EVALUATIONS 
Comparison of five solar collectors for space heating for five 
climate areas of Canada, 4:33058 





EVACUATED TUBE COLLECTORS/EFFICIENCY 


EVACUATED TUBE COLLECTORS/EFFICIENCY 
performance solar home heating system for northern 
4:32992 
EVAPORATION MODEL/LEVEL WIDTHS 
Corrections to the formulas for the neutron evaporation width [’/ 
sub n/ and the fission width I'/sub f/, 4:3526 
EVAPORATION MODEL/PION REACTIONS 
Angular and energy distributions of protons from 7Xe 
interactions at 2.34 and 3.5 GeV/c, 4:35132 
EVEN-EVEN NUCLEI/E2-TRANSITIONS 
Energy levels and reduced E2-transition probabilities of deformed 
even-even nuclei in the SU (3) scheme, 4:35246 
EVEN-EVEN NUCLEI/ENERGY LEVELS 
Energy levels and reduced E2-transition probabilities of deformed 
even-even nuclei in the SU (3) scheme, 4:35246 
EVEN-EVEN NUCLEI/HIGH SPIN STATES 
Band in even-mass nuclei around A = 70 (Review), 
4:35217 (CONF-790123-1) 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXHAUST GASES/COMBUSTION 
Process and device for avoiding the emission of carbon monoxide 
from converter waste (Patent), 4:32762 
EXHAUST GASES/CONDENSED AROMATICS 
Polycyclic aromatics and benzene in the exhaust gases of furnaces 
in households. Pt. 1. Oiloven, 4:34783 
EXHAUST GASES/INHALATION 
Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents (Rats), 4:34972 (PNL- 


2850(Pt.1)) 
EXHAUST GASES/WASTE PRODUCT UTILIZATION 
Method and means for reduction of oxygen content in drilling 
fluid you | 4:32234 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXOTIC RESONANCES/ISOSPIN 
Possibility of existence of exotic baryon resonances with isospins 
I> or =5/2, 4:35162 
EXOTIC RESONANCES/PARTICLE PRODUCTION 
Possibility of existence of exotic baryon resonances with isospins 
I> or =5/2, 4:35162 
EXPANSION JOINTS/MECHANICAL TESTS 


mF and 7 transport, 4:34458 
PLANNIN 


Application of experiment planning to the pumping-out of gasified 


4:3 
EXPLDRATION/ECONOMIC ANALYSIS 
Evaluation of the level of economic efficiency of geological 
exploration by subordinate organizations of Ukhta Territorial 
Geological Administration, 4:32229 
EXPLORATION/EFFICIENCY 
Evaluation of the level of economic efficiency of geological 
exploration by subordinate organizations of Ukhta Territorial 
Geological Administration, 4:32229 
EXPLOSIVE INSTABILITY 
Nonlinear interaction involving zero energy waves, 4:35412 
EXTENSOMETERS/CAMAC SYSTEM 
Automation of a thermal expansion instrument, 4:34724 (BDX- 
613-2085(Rev.)) 
EXTRACTIVE METALLURGY/RESEARCH PROGRAMS 
Bureau of mines research 1977. A summary of significant results in 
mining, metallurgy, and mineral economics. Research summary 
capent 1977, 4:32107 (PB-284743) 


F 


F-1260 RESONANCES/DECAY 
Production and decay of charmed particles in e* e~ collisions 
(Lectures), pron (LBL-8537) 
F-1260 RESONAN ES/ELECTROPRODUCTION 
Production and psn of charmed particles in e* e~ collisions 
es), 4: 35142 (LBL-8537) 
oo FILTERS/DESIGN 
yo ea for the separation of problematic kinds of dust, 
"a 3318 


FABRIC FILTERS/EFFICIENCY 
Fabric —_—- for the separation of problematic kinds of dust, 
4:3318 


ELEMENT MONITORS/PERFORMANCE TESTING 
Fuel failure detection experiment using UO2-loaded sodium in-pile 


, 4:33503 
FALLO 
(For radioactive fallout only.) 
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FALLOUT/RADIATION MONITORING 
eer the fallout on Great Slave Lake from Cosmos-954, 


See MHD GENERATORS 
FARMS/ENERGY CONSUMPTION 
Material-energy requirements in alternative dairy farming systems, 
4:34031 (PB-283483) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST MAGNETOACOUSTIC WAVES/WAVE PROPAGATION 
Propagation of large amplitude fast magnetosonic waves through 
cylindrical inhomogeneous plasmas, 4:35414 
FAST REACTORS 
See also CORAL-1 REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
HPRR REACTOR 
LMFBR TYPE REACTORS 
YAYOI REACTOR 
ZPPR REACTOR 
FAST REACTORS/REACTOR KINETICS 
Timing com: n of two-dimensional discrete-ordinates codes 
for Scie aan 4:33463 (LA-UR-79-38) 
FASTING/BIOLOGICAL EFFECTS 
Influence of oxidation state on the absorption of Plutonium from 
the gastrointestinal tract (7**Pu, rats, guinea pigs, 7**Pu), 
4:34953 (PNL-2850(Pt.1)) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAULT TREE ANALYSIS/COMPUTER CODES 
Computer-aided Fault Tree Analysis, 4:33597 (UCRL-13981) 
FAULT TREE SYSTEMS 
See FAULT TREE ANALYSIS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/NEUTRON ABSORBERS 
Boron carbide and Eu2Qs as the control rods for fast breeder 
reactors, 4:33509 
FBR TYPE REACTORS/REACTOR LICENSING 
pep gpd of section 7 of the Atomic Energy Act: Section 
20 GG 'Kalkar decision’ (German — Republic), 4:33388 
FECES/ABSORPTION SPECTROSCOPY 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic analyses 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
FEDERAL ASSISTANCE PROGRAMS 
Comprehensive program and plan for Federal energy education, 
extension and information activities. The second report to 
Congress, 4:34095 (DOE/CS-0071) 
IERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/CONTAMINATION 
a of radiological problems at inactive uranium mill sites 
- id formerly utilized MED/AEC sites, 4:32503 (ORNL/ 
PA-6) 
FEED MATERIALS PLANTS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final environmental statement related to the United Nuclear 
Corporation, Morton Ranch, Wyoming Uranium Mill 
(Converse County, Wyoming), 4:34831 (NUREG-0532) 
FEED MATERIALS PLANTS/LICENSING 
Current uranium mill licensing issues, 4:32500 (CONF-7704103-) 
Regulations concerning refining business of nuclear source 
material and nuclear fuel materials, 4:32506 
FEED MATERIALS PLANTS/MILL TAILINGS 
Uranium mill tailings storage, use, and disposal problems, 4:32499 
(CONF-7704103-) 
FEED MATERIALS PLANTS/RADIATION HAZARDS 
Cost-benefit considerations of reducing environmental exposures 
and effluents from uranium fuel cycle facilities to levels below 
limits set by the U.S. Environmental Protection Agency, 
4:32691 (AED-Conf-77-473-030) 
Radiological assessment methodology for uranium mills, 4:32505 
FEED MATERIALS PLANTS/RADIOACTIVE EFFLUENTS 
Cost-benefit considerations of reducing environmental exposures 
and effluents from uranium fuel cycle facilities to levels below 
limits set by the U.S. Environmental Protection Agency, 
4:32691 (AED-Conf-77-473-030) 
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FEED MATERIALS PLANTS/REGULATIONS 

Regulations concerning refining business of nuclear source 
material and nuclear fuel materials, 4:32506 

FEEDWATER/CHEMICAL ANALYSIS 

On-line monitoring of water purity in thermal power stations, 
4:33128 

FEEDWATER/WATER HEATERS 
Reliable drain coolers for feedwater heating, 4:33151 
Thermodynamic and economically sound design of feedheating 

equipment, 4:33126 
Thermodynamic design of reliable economically optimal 
feedheaters, 4:33150 

FEEDWATER HEATERS/DESIGN 
Feedwater heater (Patent), 4:33139 

FEEDWATER HEATERS/OPERATION 
Feedwater heater (Patent), 4:33139 

FERMI GAS MODEL 
Nuclear Fermidynamics and T.D-S-H.F. (Nuclear structure, 

heavy ion reactions), 4:35249 (ORO- aie» 

FERMILAB ACCELERATOR/ACCELERATOR FACILITIES 
By pass and inner ring at Fermilab, 4:34589 (CONF. -7706150-P2) 
Experimental hall design considerations, 4:34655 (CONF-7706150- 

P2 


) 
Interactions between the colliding beams program and the fixed 
target experimentation, 4:34658 (CONF-7706150-P2) 

Long-lived particle spectrometer for the Fermilab collider, 
4:34649 (CONF-7706150-P2) 

Muon backgrounds in experimental halls, 4:34656 (CONF- 
7706150-P2) 

Radiation problems with assembly halls adjacent to experimental 
areas (Doubler Collider case), 4:34659 (CONF-7706150-P2) 

FERMILAB ACCELERATOR/ANTIPROTON BEAMS 

Antiproton production at rest in the center of mass, 4:34622 

(CONF-7706150-P 1) 
xpected anti-proton flux in the anti pp collider, 4:34620 (CONF- 
7706150-P1) 

Luminosity in anti pp collisions: a critique, 4:34621 (CONF- 
7706150-P1) 

FERMILAB ACCELERATOR/BACKGROUND RADIATION 

Background rates around the Main Ring during storage, 4:34614 
(CONF-7706150-P1) 

Background at BO straight section, 4:34615 (CONF-7706150-P1) 

FERMILAB ACCELERATOR/BEAM BUNCHING 

Bunch lengthening in the Fermilab Main Ring, 4:34612 (CONF- 
7706150-P 1) 

Estimate of bunch lengthening and widening in the Main Ring and 
in the Energy Doubler, 4:34602 (CONF-7706150-P1) 

Observations of bunch size in the Main Ring, 4:34611 (CONF- 
7706150-P1) 

FERMILAB ACCELERATOR/BEAM DYNAMICS 

B‘ Booster (better brighter beam by boosting the booster) (Booster 
ring optics at Aone eae 4:34636 (CONF-7706150-P2) 

Electron space char, _ and solenoidal field effects on the proton 
cooling ring, 4:34625 (CONF-7706150-P1) 
xpected anti-proton flux in the anti pp collider, 4:34620 (CONF- 
7706150-P1) 

Luminosity in anti pp collisions: a critique, 4:34621 (CONF- 
7706150-P1) 

Note on simultaneous bilaterial acceleration of protons and anti- 
protons in the Main Ring and/or Doubler/Saver, 4:34630 
(CONF-7706150-P1) 

Tune depression due to s) are charge forces during stacking in the 
Energy Doubler, 4:34618 (CONF- 7706150-P1) 

FERMILAB ACCELERATOR/BEAM EXTRACTION 

Antiproton fixed target physics in the Main Ring/Energy Doubler 
tunnel, 4:34631 (CONF-7706150-P1) 

Possibilities of accelerating and extracting antiprotons for use in 
the external experimental areas, 4:34632 (CONF-7706150-P1) 

FERMILAB ACCELERATOR/BEAM INJECTION 

Use of the cooling ring as a pre-booster for higher luminosity 

collider applications, 4:34635 (CONF-7706150-P2) 
FERMILAB ACCELERATOR/BEAM LUMINOSITY 

Comparison of anti pp and pp luminosities at Fermilab, 4:34623 
(CONF-7706150-P1) 

Luminosity in anti pp collisions: a critique, 4:34621 (CONF- 
7706150-P1) 

FERMILAB ACCELERATOR/BEAM OPTICS 

Anti p-p beam separator, 4:34628 (CONF-7706150-P1) 

Background rates around the Main Ring during storage, 4:34614 
(CONF-7706150-P1) 

Beam parameters for the Fermilab Collider, 4:34607 (CONF- 
7706150-P1) 

Beam size blow-up and current loss in the Fermilab Main Ring 
during storage, 4:34613 (CONF-7706150-P1) 

Effect of twisted dipoles on orbit, 4:34603 (CONF-7706150-P1) 

Low-8 insertion for proton-antiproton collisions in the Fermilab 
Doubler, 4:34629 (CONF-7706150-P1) 


FERMILAB ACCELERATOR/STORAGE RINGS 


Mismatch of the low 8 insertion of the Fermilab Main Ring for 
off-momentum orbits in absence of sextupoles, 4:34601 (CONF- 
7706150-P1) 

Tune spread due to current ripple and momentum spread in the 
Main Ring, 4:34616 (CONF-7706150-P1) 

FERMILAB ACCELERATOR/BEAM SCANNERS 

Check of calibration of the horizontal IBS, 4:34617 (CONF- 
7706150-P1) 

FERMILAB ACCELERATOR/BEAM TRANSPORT 

Possibilities of accelerating and extracting antiprotons for use in 
the external experimental areas, 4:34632 (CONF-7706150-P1) 

FERMILAB ACCELERATOR/CDC COMPUTERS 
New Fermilab computing facility, 4:34663 (FERMILAB-78/7) 
FERMILAB ACCELERATOR/COLLIDING BEAMS 

Anti p-p beam separator, 4:34628 (CONF-7706150-P1) 

Antiproton fixed target physics in the Main Ring/Energy Doubler 
tunnel, 4:34631 (CONF-7706150-P1) 

Aperture requirements for beam-beam interaction at unequal 
energies, 4:34606 (CONF-7706150-P1) 

Colliding beam physics at Fermilab: interaction re, we 
storage, antiproton cooling, production, and colliding, vert 34595 
(CONF-7706150-P1) 

Colliding druthers (Optimum geometry for Main Ring on Doubler 
collisions), 4:34598 (CONF-7706150-P1) 

Colliding beam physics at Fermilab: detector considerations, 
general topics, 4:34588 (CONF-7706150-P2) 

Crossing geometry for Main Ring on Doubler collisions, 4:34596 
(CONF-7706150-P1) 

Crossing geometry and the location of colliding beam areas, 
4:34597 (CONF-7706150-P1) 

Main Ring/Doubler low-beta insertions, 4:34600 (CONF-7706150- 
Pl) 

Reflections of a part-time physicist, 4:34590 (CONF-7706150-P2) 

Super magnets for interaction regions, 4:34605 (CONF-7706150- 
Pl 


FERMILAB ACCELERATOR/CONSTRUCTION 

pp collider construction scenario, 4:34657 (CONF-7706150-P2) 
FERMILAB ACCELERATOR/DESIGN 

By pass and inner ring at Fermilab, 4:34589 (CONF-7706150-P2) 
FERMILAB ACCELERATOR/ELECTRON-PROTON 

INTERACTIONS 

Electron-proton collision at Fermilab, 4:34660 (CONF-7706150- 

P2) 


Electron-proton colliding beam scheme for Fermilab, 4:34661 
(CONF-7706150-P2) 
Synchrotron radiation loss in a kissing ep geometry, 4:34634 
(CONF-7706150-P2) 
FERMILAB ACCELERATOR/EXPERIMENT PLANNING 
Experimental hall design considerations, 4:34655 (CONF-7706150- 
P2 


Physics at collider energies, 4:34654 (CONF-7706150-P2) 
Reflections of a part-time physicist, 4:34590 (CONF-7706150-P2) 
FERMILAB ACCELERATOR/MEETINGS 
Colliding beam physics at Fermilab: interaction re, ao 
storage, antiproton cooling, production, and colliding, vert 34595 
(CONF-7706150-P1) 
FERMILAB ACCELERATOR/MODIFICATIONS 
Logistics and cost estimate for adapting Main Ring and ee 
Doubler/Saver to the transposed geometry, 4:34599 (CO 
7706150-P 1) 
FERMILAB ACCELERATOR/PLANNING 
Physics Advisory Committee summer meeting 1978, 4:34592 
(FERMILAB-78/7) 
FERMILAB ACCELERATOR/RADIATION DETECTORS 
Colliding beam physics at Fermilab: detector considerations, 
general topics, 4:34588 (CONF-7706150-P2) 
Detector for x-hall, 4:34648 (CONF-7706150-P2) 
Experiment to search for fractionally charged quarks in Main 
Ring-Doubler collisions, 4:34650 (CONF-7706150-P2) 
Report of the detector group, 4:34647 (CONF-7706150-P2) 
Searches for magnetic monopoles and fractionally charged quarks 
as an auxiliary function for a large detector at the collider, 
4:34651 (CONF-7706150-P2) 
FERMILAB ACCELERATOR/RADIATION PROTECTION 
Radiation problems with assembly halls adjacent to experimental 
areas (Doubler Collider case), 4:34659 (CONF-7706150-P2) 
FERMILAB ACCELERATOR/RESEARCH PROGRAMS 
Fermi National Accelerator Laboratory monthly report, July 
1978, 4:34591 (FERMILAB-78/7) 
Physics Advisory Committee summer meeting 1978, 4:34592 
(FERMILAB-78/7) 
FERMILAB ACCELERATOR/SOLENOIDS 
Compensation of solenoidal field, 4:34652 (CONF-7706150-P2) 
eee ore an are RINGS 
ects of multiple scattering in the Main Ring during storage, 
4:34619 (CONF-7706150-P1) 





FERMILAB ACCELERATOR/SUPERCONDUCTING 


End effects of the cooling section on the proton (antiproton) 
Main Ring 4: hme (CONF-7706150-P 1) 
studies, 4:34609 (CONF-7706150-P1) 
pa hg p day: the Main Ring as a storage device, 4:34608 
(CONF-7706150-P1) 
Pressure olen in cooling section, 4:34627 (CONF-7706150-P1) 
Proton cooling py eae design including electron beam tune 
shift, 4:34624 (CONF-7706150-P1) 
Recommendations for further Main-Ring storage studies, 4:34610 
(CONF-7706150-P1) 
FERMILAB ACCELERATOR/SUPERCONDUCTING 
MAGNETS 
Dual superconducting squeezer magnets, 4:34604 (CONF- 
7706150-P1) 
— magnets for interaction regions, 4:34605 (CONF-7706150- 


FERMILAB ACCELERATOR/VACUUM SYSTEMS 
Characteristics of the vacuum in the Main Ring as related to beam 
storage, 4:34587 (CONF-7706150-P1) 
Sychrotron radiation effects on the Main Ring vacuum, 4:34662 
— 


See IRON OXIDES 
/ STRUCTURAL CHEMICAL ANALYSIS 
Structure of the iron-containing core in ferritin by the extended x- 
ray absorption fine structure technique, 4:34351 
INDUSTRY/RADIOA EFFL’ 
Radiological surveys of Idaho phos — ore pi 
Process Plant. Technical note, 4:34786 (PB 88469) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FETUSES/BIOLOGICAL RADIATION EFFECTS 
Distribution and retention of 7**Pu administered to rats at 
representative stages of gestation, 4:34950 (PNL-2850(Pt.1)) 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
FETUSES/DELAYED RADIATION EFFECTS 
Long-term effects of *°*Pu injection in adult, weanling, newborn 
and fetal rats, 4:34941 (PNL-2850(Pt.1)) 
FETUSES/MALFORMATIONS 
Developmental toxicity of SRC-related hydrocarbons (Rats), 
4:34980 (PNL-2850(Pt. 1)) 
ee KINETICS 
op at e of plutoniuum in iron-deficient mice 
MT 34331 ON ape An! 1)) 


FAILURE 
 Dewdaganaee ofa Mid a Mk-II ares to simulate reactor hydraulic 
conditions, 4:33523 (ANL 79-7) 
FFTF REACTOR/FUEL P 
er and Wilcox ~ cul fuel fabrication experience, 
FFTF REACTOR/HEATERS 
a operating experiences at the FFTF, 4:33527 (HEDL-SA- 


FFTF REACTOR/LEAK TESTING 
Fast Flux Test Facility acceptance test program and early results, 
4:33528 (HEDL-SA- 1606) 
FFTF REACTOR/PERFORMANCE TESTING 
Fast Flux Test Facility acceptance test program and early results, 
4:33528 (HEDL-SA-1606) 
REACTOR/PRIMARY COOLANT CIRCUITS 
—— operating experiences at the FFTF, 4:33527 (HEDL-SA- 
1 


7) 
FFTF REACTOR/PUMPS 
Evaluation and interpretation of the ANL-microphone data from 
the cavitation tests of the FFTF primary pump at LMEC- 
SPTF, 4:33524 (ANL/CT/DA-1666) 
High temperature testing of a sodium p , 4:33545 
4d pte OR/RADIOACTIVE WASTE FACILITIES 
pon systems, 4:33546 
FIBERG ANALYSIS 
inaeles of the stressed state of a suspension made of fiber 
ny lastic, 4:34449 
FIB SICAL RADIATION EFFECTS 
Radiation effects on organic insulators for superconducting 
magnets. Annual progr rt for period ending September 
30, 1978, 4:34243 (ORNL/TM- 6708) 
FIBROSIS/RADIOINDUCTIO 
Me tract tumors in ete hamsters following inhalation 
Pu-ZrO: particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO2/ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 
THEORIES/QUANTUM NUMBERS 
Mixing of leptons with different quantum numbers in gauge 
schemes of the weak and electromagnetic interactions, 4:35176 


TERS 
See also AIR FILTERS 
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FABRIC FILTERS 
FILTERS/FLUE GAS 
separators behind firing installations. Report on a visit to 


s 
Particulate control highlights: research on fabric filtration 
technology. Special report, November 1977-May 1978, 4:34572 
(PB-285393) 
FILTERS/ULTRAFILTRATION 
Relative solubiolity i in simulated biological fluids of PuO: on air 
sampler filters (7*Pu, *°°Pu), 4:34943 ee 1)) 
FILTRATION/CALCULATION METHO 
Mathematical description of vacuum Seatie for pit-coal sludge 
that has previously been subjected to flotation. Pt. 1, 4:32183 
FIRE EXTINGUISHERS/PERFORMANCE TESTING 
Further studies of fuels from alternate sources - fire 
extinguishment experiments with JP-5 jet turbine fuel derived 
from shale. Final report, 4:32448 (AD-A-058586) 


See NUCLEAR FIREBALLS 


AMP 
See METHANE 
gi mpeeclerrs 
lace construction (Patent), 4:33992 
M ular fireplace assembly (Patent), 4:33997 
FIRES/INFRARED THERMOGRAPHY 


— Sa applications of thermal infrared linescanning, 
4: 1 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
ype a egy catalysts for selective Fischer-Tropsch 
pee 4:32744 
ag ecg catalysts for Fischer-Tropsch synthesis. 
of halogen ions on selectivity, 4:32743 
Relations between structure and activity of iron precipitation 
catalysts, 4:32742 
FISCHER-TROPSCH SYNTHESIS/SPECIFICITY 
Clean energy from coal, 4:32018 (PETC-1000) 
FISH CULTURE 


See AQUACULTURE 
ODUCTS 


Biological and engineering investigations of fish and larval 
diversion systems for water intakes, 4:34824 
Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316 (b), 4:34822 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress ry October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15 
FISHES/BODY TEMPERATURE 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
FISHES/CONTAMINATION 
Doses for various pathways to man based on mee —aeee 
of radionuclides pertinent to decontamination 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
FISHES/DIMENSIONS 
Concept for protecting fish larvae at water intakes, 4:34828 
FISHES/ENTRAINMENT 
Fish protection at steam-electric power plants: alternative 
screening devices, 4:34821 
FISHES iGEMENT 
Biological and engineering investigations of fish and larval 
diversion systems for water intakes, 4:34824 
Fish protection at steam-electric power plants: alternative 
screening devices, 4:34821 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 
1198, 4: 33195 (NUREG/CR-0637) 
FISHES/LIFE SPAN 
Effect of thermal shock on developmental stages of estuarine fish. 
Final report, 4:34963 (SRO-869-3) 
FISHES/POLLUTION 
= “a of environmental mercury problems, 4:34820 (TID- 
FISHES/POPULATION DYNAMICS 
Application of fisheries management techniques to assessing 
impacts: task I report (Assessment of chemical, radiological, and 
thermal impacts of nuclear power plants on fish populations), 
4:34962 REG/CR-0572) 
FISHES/PRODUCTION 
Use of waste heat of an electric power station for warm water fish 
farming: problems and future outlook, 4:34053 (DOE/ET-0076) 
FISHES OVAL 
Hydraulic considerations of the fish collection and removal 
concept, 4:34823 
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FISHES/REPRODUCTION 
Effect of thermal shock on developmental stages of estuarine fish. 
Final report, 4:34963 (SRO-869-3) 
FISHES/THERMOREGULATION 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/CRITICALITY 
Enhanced safety in the storage of fissile materials (Neutron 
absorbers), 4:34453 (UCRL-82135) 
FISSILE MATERIALS/DELAYED NEUTRON ANALYSIS 
252Cf based nondestructive assay system for fissile material, 
4:34316 
FISSILE MATERIALS/NONDESTRUCTIVE ANALYSIS 
252Cf based nondestructive assay system for fissile material, 
4:34316 
FISSION BARRIER/SEMICLASSICAL APPROXIMATION 
Double-hump barrier penetrability in a quasiclassical 
approximation, 4:35260 
FISSION FRAGMENTS/ANGULAR DISTRIBUTION 
Angular distribution of fragments from photofission of 7**U, 
4:35244 
FISSION PRODUCT RELEASE 
Development and testing of a laser-system for determination of the 
fission product - release and -distribution of coated particles, 
4:33338 (Juel-1496) 
FISSION PRODUCTS/ACTIVITY LEVELS 
Carbon-14 production in nuclear reactors, 4:33289 
FISSION PRODUCTS/ENVIRONMENTAL TRANSPORT 
Subsurface gamma-radioactivity measurements after Saimon event 
Project Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474-300) 
FISSION PRODUCTS/RADIATION MONITORING 
Subsurface gamma-radioactivity measurements after Saimon event 
Project Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474-300) 
FISSION THERMOCOUPLE DETECTORS/DESIGN 
Thin-film fission thermocouples: a new detector for reactor safety 
experiments, 4:34669 
FISSION THERMOCOUPLE DETECTORS/FABRICATION 
Thin-film fission thermocouples: a new detector for reactor safety 
experiments, 4:34669 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FIXED MIRROR COLLECTORS 
Small scale electric power generation by means of a stationary 
spherical reflector/tracking absorber (SRTA) solar collector 
system in developing countries, 4:32941 
FLAMES/CHEMICAL REACTION KINETICS 
Calculation of the structure of laminar flat flames. Pt. 3. Structure 
of burner-stabilized hydrogen-oxygen and hydrogen-fluorine 
flames, 4:32738 
FLAMES/STABILITY 
Stability studies of piloted burner flames, 4:32425 
FLASH TUBES/POWER SUPPLIES 
Pulsed power supplies for laser flashlamps. Final report, 4:35455 
(UCRL-13964) 
FLASHED STEAM SYSTEMS/DESIGN 
Apparatus and method of geothemal energy conversion (Patent), 
:33090 


FLASHED STEAM SYSTEMS/THERMODYNAMICS 
Introduction to electric energy conversion systems for geothermal 
energy resources, 4:33088 (COO-4051-28) 
FLAT PLATE COLLECTORS 
See also TRICKLE-TYPE COLLECTORS 
FLAT PLATE COLLECTORS/CERTIFICATION 
Qualification test and analysis report: solar collectors, 4:33028 
(DOE/NASA/CR-150860) 
FLAT PLATE COLLECTORS/COMPARATIVE 
EVALUATIONS 
Comparison of five solar collectors for space heating for five 
climate areas of Canada, 4:33058 
Solar energy for cooling: a challenge to modern technology, 
4:33067 
FLAT PLATE COLLECTORS/CORROSION 
ro considerations in flat-plate solar collector systems, 
4:33063 
FLAT PLATE COLLECTORS/DESIGN 
Flat plate solar energy collector (Patent), 4:33036 
Flat plate solar collector system (Patent), 4:33031 
Flat plate solar collector panel having extruded thermal 
conductors (Patent), 4:33050 
Flat solar collector (Patent), 4:33034 
Heat absorbing window (Patent), 4:33043 


FLUE GAS/HEAT RECOVERY 


Method and system for utilizing a flexible tubing solar collector 
(Patent), 4:33045 

Panels for solar heating system (Patent), 4:33044 

Solar collector unit, 4:33057 

Solar collector (Patent), 4:33056 

Solar collector (German patent), 4:33055 

Solar collector (Patent), 4:33035 

Solar energy collector (Patent), 4:33038 

Solar heat exchange panel and method of fabrication (Patent), 


4:33049 
FLAT PLATE COLLECTORS/EFFICIENCY 
Effective solar heater for Calgary swimming pools, 4:33015 
FLAT PLATE COLLECTORS/FABRICATION 
Flat plate solar collector panel having extruded thermal 
conductors (Patent), 4:33050 
Solar heat exchange panel and method of fabrication (Patent), 
4:33049 


FLAT PLATE COLLECTORS/MA 
Corrosion considerations in flat-plate solar collector systems, 
4:33063 
Method and system for utilizing a flexible tubing solar collector 
(Patent), 4:33045 
FLAT PLATE COLLECTORS/PERFORMANCE 
Development, testing, and certification of CALMAC 
Manufacturing Corporation solar collector and solar operated 
pump. Final report, 4:33029 (DOE/NASA/TM-78218) 
Direct absorption solar collector, 4:33064 
Performance of a boiling, condensing flat-plate collector, 4:33059 
Performance of a solar collector for grain drying in northern 
Saskatchewan, 4:33010 
Solar collector unit, 4:33057 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Integration of infra-red ambient temperature and wind conditions 
in flat collector performance prediction, 4:33066 
Qualification test and analysis report: solar collectors, 4:33028 
(DOE/NASA/CR- 150860) 
FLAT PLATE COLLECTORS/SERVICE LIFE 
Corrosion considerations in flat-plate solar collector systems, 
: 3 


FLAT PLATE COLLECTORS/TESTING 
Development, testing, and certification of CALMAC 
Manufacturing Corporation solar collector and solar operated 
pump. Final report, 4:33029 ee 78218) 
FLAT PLATE COLLECTORS/WINDOW:; 
Heat absorbing window (Patent), 4:33043 
FLAVOR MODEL/RENORMALIZATIO 
Conditions for renormalizability of quantum flavor dynamics, 
4:35141 (COO-1545-249) 
FLOCCULATION/REAGENTS 
Flocculation of froth flotation tailings from a coal washery, 
4:32171 
FLOW BLOCKAGE/TEMPERATURE NOISE 
Monte Carlo approach to the theoretical prediction of temperature 
noise in LMFBR sub-assemblies, 4:33374 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS/AIR POLLUTION ABATEMENT 
Emission or immission. Reflections on an economically optimal 
concept for immission protection on the flue gas side, 4:34775 
FLUE GAS/AIR POLLUTION CONTROL 
Protection of the biosphere, 4:33821 
FLUE GAS/DESULFURIZATION 
Characterization and handling of sulfur dioxide scrubber sludge 
with flyash, 4:32081 
Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 
Davy Powergas Technology for the purification of flue gas, 
4:33189 


Design of a trickle-bed reactor packed with active carbon for the 
removal of SO2 from gaseous effluents, 4:34577 

Dry flue gas desulfurization in brown coal power plants, 4:33192 

Engineering properties of sulfur dioxide scrubber sludge with 
flyash, 4:32080 

Keeping the air clean with stacks of the right dimensions. Stacks: 
cheaper, better, 4:34776 

Procedure and device for extracting sulfur dioxide from chimney 
gases (Patent), 4:34580 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 

FLUE GAS/HEAT RECOVERY 

Heat transfer apparatus (Patent), 4:33973 

Recuperative system for high and ultrahigh temperature flue 
gases. Quarterly report, April-June 1978, 4:34055 (IDO-1672-2) 

Recuperative system for high and ultra-high temperature flue 
oe pce report, January-March 1978, 4:34054 (IDO- 
1672-1 





FLUE GAS/PURIFICATION 


FLUE GAS/PURIFICATION 
Trapping fine fractions of aluminosilicate catalyst, 4:32332 
Two methods with dry residues for the wg bonding of 
harmful a during their development, 4:34579 
FLUID FLOW 


See also GAS FLOW 
INCOMPRESSIBLE FLOW 
LIQUID FLOW 
STEADY FLOW 
TWO-PHASE FLOW 
FLUID FLOW/MATHEMATICAL MODELS 
Solution flow prediction via computer models, 4:32497 
UID MECHANI 


See also HYDRODYNAMICS 
FLUID MECHANICS/MEETINGS 
Second GAMM.-conference on numerical methods in fluid 
mechanics. Proceedings (Koeln, F.R. Germany, Oct 11-13, 
1977), 4: 35103 (INIS-mf-4219) 
FLUIDIZED BED/GAS FLOW 
Flow of gas through a bubble in a fluidized bed of limited height, 


4:34535 
FLUIDIZED BED/THERMAL DIFFUSIVITY 
Lateral thermal diffusivities in packed fluidized beds of horizontal 
flow type, 4:34559 
FLUIDIZED-BED COMBUSTION/COMMERCIALIZATION 
Industrial atmospheric fluidized bed combustion systems: report 
on a focus group discussion, 4:32188 (DOE/TIC-10033) 
FLUIDIZED-BED COMBUSTION/CORROSIVE EFFECTS 
Materials technology for coal-conversion processes. Fifteenth 
quarterly report, July-September 1978, 4:34227 (ANL-79-2) 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION 


PLANTS 
Industrial atmospheric fluidized bed combustion systems: r 
on a focus group discussion, 4:32188 (DOE/TIC-10033) 
FLUIDIZED-BED COMBUSTION/HEAT TRANSFER 
Investigation of heat transfer in the fluidized bed during 
combustion of liquid fuels, 4:34555 
FLUIDIZED-BED COMBUSTION/TECHNOLOGY 
ASSESSMENT 


Fluidized-bed furnaces. The possibility of using high-ballast fuels, 
4:34557 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Burning and desulfurizing coal (Patent), 4:32190 
Development st se on the Atmospheric Fluidized Bed Coal 
Combustor for cogeneration turbine system for industrial 
cogeneration plants, 4:33138 (CONF-790305-4) 
Energy recovery from long yard waste and fly ash char, 4:34560 
FLUIDIZED-BED COMBUSTORS/EQUIPMENT 
Method of and apparatus for regulating steam and hot water 
boilers employing fluidized fuel, 4:34553 
FLUIDIZED-BED COMBUSTORS/FUEL FEEDING SYSTEMS 
Fluidized-bed firing of coal for steam generation, 4:32189 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE 
Energy recovery from long yard waste and fly ash char, 4:34560 
FLUIDIZED-BED COMBUSTORS/TECHNOLOGY 
ASSESSMENT 


Fluidized bed technology. Recent mete oe for power station 
engineering and pollution abatement, 4:33118 
FLUIDIZED-BED COMBUSTORS/TEMPERATURE 
CONTROL 
Method of and apparatus for regulating steam and hot water 
boilers employing fluidized fuel, 4:34553 
FLUORIDES/DEPOSITION 
Dry deposition of gaseous air pollutants, 4:34782 
FLUORINATED AROMATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Reversible reaction of excess electrons with p-difluorobenzene in 
n-hexane and cyclohexane, 4:34365 
FLUORINE/ABSORPTION SPECTRA 
Theoretical studies of the valence electronic states and the 'Pi/sub 
—" g/ absorption spectrum of the F2 molecule, 
FLUORINE/EXCITED STATES 
Theoretical studies of the valence electronic states and the 'Pi/sub 
— g/ absorption spectrum of the F2 molecule, 
FLUORINE 19/ENERGY-LEVEL TRANSITIONS 
Analysis of parity violating nuclear effects at low energy, 4:35183 
FLY ASH/AIR POLLUTION CONTROL 
Particulate control a pom ng research on fabric filtration 
technology. Special report, November 1977-May 1978, 4:34572 
(PB-285393) 
FLY ASH/BIBLIOGRAPHIES 
Fly ash. Volume 2. 1976-August, 1978 (citations from the NTIS 
= ~— Report for 1976-August 1978, 4:34072 (NTIS/PS-78/ 
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Fly ash. Volume 2. 1975-October, 1977 (citations from the 
Engineering Index Data base). Report for 1975-October 1977, 
4:34073 (NTIS/PS-78/1071) 

Fly ash. Volume 3. November, 1977-September, 1978 (citations 
for the Engineering Index data base). Report for November 
1977-September 1978, 4:34074 (NTIS/PS-78/1072) 

FLY ASH/CHEMICAL COMPOSITION 

Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 

Mining and utilization of western coal, 4:32096 (IS-4616) 

New Jersey fly ash as structural fill, 4:32078 

FLY ASH/COMPACTING 
New Jersey fly ash as structural fill, 4:32078 
Y ASH/ELECTRIC CONDUCTIVITY 

Improved electrostatic-precipitator performance by use of fly-ash 

conditioning agents, 4:33184 
FLY ASH/LEACHING 

Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 

FLY ASH/PHYSICAL PROPERTIES 

New Jersey fly ash as structural fill, 4:32078 
FLY ASH/STABILIZATION 

New Jersey fly ash as structural fill, 4:32078 
FLY ASH/WASTE DISPOSAL 

Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 

FLY ASH/WASTE PRODUCT UTILIZATION 

Engineering properties of sulfur dioxide scrubber sludge with 
flyash, 4:32080 

Guide for the design and construction of cement-stabilized fly ash 
pavements, 4:34077 

Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 

Mining and utilization of western coal, 4:32096 (IS-4616) 

New Jersey fly ash as structural fill, 4:32078 

Synthesis of construction materials from waste products, 4:34078 

Use of coal associated wastes in the construction and stabilization 
of refuse landfills, 4:32079 

YYWHEEL ENERGY STORAGE/BIBLIOGRAPHIES 

DOE/STOR bibliography for flywheel energy systems, 1977, 

4:33615 (UCRL-52637) 
YWHEEL-POWERED VEHICLES/BIBLIOGRAPHIES 
DOE/STOR bibliography for flywheel energy systems, 1977, 
4:33615 (UCRL-5263 
FLYWHEEL-POWERED VEHICLES/DESIGN 
Vehicle drive system (Patent), 4:34137 
FLYWHEELS/RESEARCH PROG: 


laminated composite disc flywheel development. First semiannual 
report, August 10, 1978-January 10, 1979, 4:33614 (UCRL- 
13973 
FOAMS/PRODUCTION 
Method of making a cellulose acetate low density microcellular 
foam (Patent), 4:34296 
FOILS/CHARGED-PARTICLE TRANSPORT 
Alignment, orientation, and the beam-foil interaction, 4:35075 
(CONF-780936-2) 
FOOD 
See also ANIMAL FEEDS 
MEAT 


MILK 
SEAFOOD 
VEGETABLES 
FOOD/RADIOPRESERVATION 
— a food irradiation. Technical report, 4:34912 (AD-A- 
58502 
FOOD CHAINS/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
Impact of release of cesium-134 and -137 from Windscale on the 
marine environment, 4:32690 (AED-Conf-77-473-018) 
FOOD INDUSTRY/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Engh consumption in food production, 4:33784 (STU-U-69- 
1 


FOOD INDUSTRY/SEAFOOD 
Energy use in U.S. seafoods. Final report, July 1, 1977-June 30, 
1978, 4:34036 (COO-4456-4) 
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FOOD PROCESSING/ENERGY CONSERVATION 
Energy and food irradiation. Technical report, 4:34912 (AD-A- 


058502) 
'G/TIME-SERIES ANALYSIS 
Forecasting the load-duration curve using Box-Jenkins time-series 
analysis, 4:33771 
FORESTS/CLIMATES 
Forest meteorological research at the Royal College of Forestry, 
Sweden, 4:34904 (SHS-IFSY-RU-98-1978) 
FORESTS/SPECIES DIVERSITY 
Classification of plant communities at the Savannah River Plant, 
4:34812 (SRO-1026-1) 
FORGING/ENERGY CONSERVATION 
Energy conservation in the drop forge, 4:34043 
FORGING/METAL INDUSTRY 
Energy conservation in the drop forge, 4:34043 
FORMATION PRESSURE 
See RESERVOIR PRESSURE 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COST 
Monthly report, data for September 1978 cost and quality of fuels 
for electric utility plants, 4:33175 (DOE/EIA-0075-9(78)) 
FOSSIL FUELS/FORECASTING 
Basic industrial geological principles of world energy supply, 
4:33728 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
Reducing the air pollution during combustion of heavy heating 
fuel in boilers, 4:33191 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Status of the planning and conception of modern coal-fired power 
plant, 4:33120 
FOSSIL-FUEL POWER PLANTS/BOILER FUEL 
Fuel additives, additive compositions and methods of employing 
same to prevent corrosion of metal surfaces in contact with hot 
gaseous combustion products (Patent), 4:33178 
FOSSIL-FUEL POWER PLANTS/BOILERS 
Performance of Cr-Mo steels in the boilers of CEGB power 
stations, 4:34237 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 
System of heat removal for an electric power station located in a 
dry subtropical climate, 4:33122 (DOE/ET-0076) 
FOSSIL-FUEL POWER PLANTS/COST 
Methods for estimating the capital cost of base-load power plants. 
Final report, 4:33777 (PB-283472) 
FOSSIL-FUEL POWER PLANTS/DESIGN 
Development trends in the power and heat industry, 4:33180 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 
7 _ costs: coal and nuclear plants, 4:33776 (NUREG- 


FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 
PRECIPITATORS 
Evaluation of electrostatic precipitator during SRC combustion 
tests. Final task report Apr-Aug 1977, 4:33183 (PB-285864) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Development trends in the power and heat industry, 4:33180 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Characterization and handling of sulfur dioxide scrubber sludge 
with flyash, 4:32081 
Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 
ew Technology for the purification of flue gas, 
333189 


Dry flue gas desulfurization in brown coal power plants, 4:33192 

Engineering properties of sulfur dioxide scrubber sludge with 
flyash, 4:32080 

Reducing the air pollution during combustion of heavy heating 
fuel in boilers, 4:33191 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 
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Davy Powergas Technology for the purification of flue gas, 
4:33189 
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Fuel additives, additive compositions and methods of employing 
same to prevent corrosion of metal surfaces in contact with hot 
gaseous combustion products (Patent), 4:33178 
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Investigations of the technical, organisational, and social 
preconditions for risk strategies in the field of technological 
development. Intermediate report 200/1: comparing the health 
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technologies, 4:32193 (BF-R-62.530-200/1) 
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Development trends in the power and heat industry, 4:33180 
FOSSIL-FUEL POWER PLANTS/PLANNING 
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REGULATIONS 
Concerning the incorporation of the No. 4 TA Luft in the 
BImSchG: Voerde decision, 4:33181 
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SYSTEMS 
Functional requirements, availability and cost analyses for remote 
multiplexing in power plants, 4:33506 
FOSSIL-FUEL POWER PLANTS/RISK ASSESSMENT 
Comparison of gaseous effluent standards for nuclear and fossil 
fuel power production facilities, 4:34799 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
Site selection technique for nuclear and fossil power plants, 
4:33520 
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Clean air due to stack optimization, 4:33193 
Optimum chimneys reduce SO: emission, 4:33190 
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Status of the planning and conception of modern coal-fired power 
plant, 4:33120 
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Materials development and evaluation for the ceramic helical 
expander, 4:33132 (UCID-17899) 
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UTILIZATION 


District heat in Bavaria. The district heat study for Bavaria, 
4:33975 
FOUNDATIONS/DAMAGE 
Ground subsidence (Book), 4:32165 
FOUNDATIONS/DESIGN 
Study of low-cost foundation/anchor designs for single-axis- 
tracking solar collector systems, 4:33030 (SAND-78-7048) 
FOUNDRIES/WASTE HEAT UTILIZATION 
Consideration of energy situation in foundries, 4:34066 
FRACTIONATION/COMPARATIVE EVALUATIONS 
Comparative analysis of gas separation schemes in petroleum 
refineries and petrochemical combines (Deethanization, 
depropanization.), 4:32287 
FRANCE/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
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Charbonnages de France in financial year 1977, 4:33785 
FRANCE/HYDROGEN PRODUCTION 
Gaz de France's research work in the field of hydrogen, 4:32729 
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processing plant, 4:32408 
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FREIGHT PIPELINES/ECONOMICS 
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FRICTION 
Some characteristics of friction and wear of metallic pairs of 
different chemical compositions in highly mineralized drilling 
muds, 4:34235 
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See FFTF REACTOR 
FUEL ADDITIVES/CHEMICAL COMPOSITION 
Fuel additives, additive compositions and methods of employing 
same to prevent corrosion of metal surfaces in contact with hot 
combustion products (Patent), 4:33178 
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Two-phase flow phenomena in nuclear reactor technology 
(PWR), 4: 33587 (NUREG/CR-0677) 
FUEL ASSEMBLIES/DOSE RATES 
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assembly, 4:33306 (ORNL/TM-6754) 
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FUEL CYCLE/COMPARATIVE EVALUATIONS 
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Some of the pine “, # cycle. The Belgian case, 4:33457 
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FUEL DENSIFICATION 
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Role of Rayleigh-Taylor instabilities in fuel-coolant interactions 
(LMFBR), 4:33601 
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FUEL ELEMENTS/PERFORMANCE 
LWR fuel performance re progress in 1978. Special report, 
4:33280 (EPRI-NP-1 “004. 
FUEL FABRICATION PLANTS/ DECOMMISSIONING 
Decommissioning of nuclear facilities. An annotated bibliography. 
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Cost-benefit considerations of reducing environmental exposures 
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Interchangeability prediction: the framework for a new approach, 
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Fabrication of PuO.-UO, mixed-oxide fuel for the initial loading 
of a prototype heavy water reactor "FUGEN”, 4:32514 
FUEL PELLETS/FUEL DENSIFICATION 
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Tritium control in reprocessing plants, 4:32574 (AED-Conf-77- 
473-022) 
FUEL REPROCESSING PLANTS/RADIATION HAZARDS 
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FUEL REPROCESSING PLANTS/RADIOACTIVE 


Liquid and airborne effluents from the Windscale nuclear fuel 
reprocessing plant, 4:32518 (AED-Conf-77-473-003) 

Radioactive effluents from fuel reprocessing plants, 4:32566 
(AED-Conf-77-473-001) 
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= Model assessment report (PWR), 4:33305 (NUREG/CR- 
73) 
FUEL RODS/FABRICATION 
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FRAP-T3: a computer code for transient analysis of oxide fuel 
rods; model assessment report (PWR; BWR), 4:33285 
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Automatic inspection system for nuclear fuel pellets or rods 

(Patent), 4:33492 
FUEL RODS/PERFORMANCE 

FRAP-S3: a computer code for steady state analysis of oxide fuel 
rods. Model assessment report (PWR), 4:33305 (NUREG/CR- 
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Power-Cooling-Mismatch Test Series Test PCM-7. Experiment 
operating specifications (PWR), 4:33596 (TFBP-TR-311) 
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State-of-the-art lock hopper valve test plan, 4:32017 (MERC-78/2) 
FUEL SUBSTITUTION/FORECASTING 


Interchangeability prediction: the framework for a new approach, 
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Fuel delivery system (Patent), 4:34101 
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me Additional air control apparatus (Patent), 4:34102 
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FURNACES/COMBUSTION PRODUCTS 
Polycyclic aromatics and benzene in the exhaust gases of furnaces 
in households. Pt. 1. Oiloven, 4:34783 
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Heating and cooling efficiency control (Patent), 4:33996 
FURNACES/EFFI CY 
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analysis and hazards evaluation. Final report, 4:32016 (FE-3014- 
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GADOLINIUM 156 TARGET/NEUTRON REACTIONS 
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Energy band structure and atomic radius of Ga-La alloys, 4:34221 
GADOLINIUM ALLOYS/ELECTRONIC STRUCTURE 
Energy band structure and atomic radius of Ga-La alloys, 4:34221 
GADOLINIUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
GADOLINIUM OXIDES/CURIE POINT 
= of a quasidegenerate magnetic semiconductor, 


GADOLINIUM OXIDES/SPECIFIC HEAT 
7 heat of a quasidegenerate magnetic semiconductor, 
4:34284 


GALACTIC EVOLUTION 
Fluctuations of the microwave background radiation in the 
adiabatic and entropic theories of galaxy formation, 4:35049 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
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GALACTIC EVOLUTION/RECOMBINATION 
Hydrogen recombination kinetics in the presence of low-mass 
primordial black holes, 4:35047 


ALAXIES 
See also GALAXY CLUSTERS 
MILKY WAY 
SEYFERT GALAXIES 
GALAXIES/H1 REGIONS 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
GALAXIES/H2 REGIONS 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
GALAXIES/PHOTOMETRY 
Photoelectric photometry of star clusters in M31. III, 4:35042 
GALAXIES/STRUCTURAL MODELS 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
GALAXY CLUSTERS/INFRARED RADIATION 
Upper limit on the infrared and radio emission of clusters of 
galaxies, 4:35039 
GALAXY CLUSTERS/PHOTOMETRY 
U, B, V observations of double spiral galaxies, 4:35041 
GALAXY CLUSTERS/RADIOWAVE RADIATION 
Upper limit on the infrared and radio emission of clusters of 
galaxies, 4:35039 
GALLIUM/ENERGY LEVELS 
Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra, 4:35067 
GALLIUM/FINE STRUCTURE 
Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra, 4:35067 
GALLIUM/PHOTOCONDUCTIVITY 
Ge : Ga photoconductors in low infrared backgrounds, 4:34300 
GALLIUM 62/BETA-PLUS DECAY 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
GALLIUM 62/FT VALUE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary era 4:35212 (CONF-781113-32) 
GALLIUM 62/HALF-LIFE 
a isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
GALLIUM 62/MASS 
~— isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
GALLIUM 62/NUCLEAR PROPERTIES 
Nuclear data sheets for A=62, 4:35219 
GALLIUM ARSENIDE SOLAR CELLS/CRYSTAL STRUCTURE 
Structure and Schottky barrier diode properties of polycrystalline 
GaAs films grown by the close spaced vapour transport 
ue on Mo substrates, 4:32896 
GALLIUM ARSENIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Structure and Schottky barrier diode properties of polycrystalline 
GaAs films grown by the close spaced vapour transport 
technique on Mo substrates, 4:32896 
GALLI ARSENIDE SOLAR CELLS/FABRICATION 
— of polycrystalline GaAs for solar cell applications, 
1 
GALLIUM ARSENIDES/ABSORPTIVITY 
Systematic computation of the performance of photovoltaic cells 
based on first principles: Second and third quarter report, June 
1-September 30, 1978, 4:32884 (UCID-18041(Pts.2-3) 
GALLIUM ARSENIDES/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
GALLIUM ARSENIDES/CHARGE DISTRIBUTION 
oa induced charge redistribution at Al-GaAs interfaces, 
34212 
GALLIUM ARSENIDES/CRYSTAL GROWTH 
Growth of polycrystalline GaAs for solar cell applications, 
4:32891 
GALLIUM ARSENIDES/DEPOSITION 
— study of the photoelectric cell preparation techniques, 


GALLIUM ARSENIDES/ELECTRICAL PROPERTIES 
Transmission electron microscopy and electrical properties 
mahi of laser doped silicon and GaAs, 4:34147 (CONF- 
1121-19 
GALLIUM ARSENIDES/ION-MOLECULE COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
GALLIUM OXIDES/IONIC CONDUCTIVITY 
Ionic conductivity of LigO-based mixed oxides and the effects of 
——— and LiOH on their electrical and structural properties, 
4: 


GAS LASERS/ENERGY YIELD 


GAMMA DETECTION/GEIGER-MUELLER COUNTERS 
Five channel area monitor for gamma rays, 4:34685 

GAMMA DETECTION/LI-DRIFTED GE DETECTORS 
Gamma spectrometric data acquisition and computer processing 


techniques and their relevance for nuclear reactors, 4:34670 
GAMMA DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 


Elimination of image blurring due to double scatter events in y 
imaging MWPC detectors, 4:34708 
GAMMA DETECTION/NAI DETECTORS 
Gamma spectrometric data acquisition and computer processing 
techniques and their relevance for nuclear reactors, 4:34670 
GAMMA RADIATION/FOCUSING 
Short-wave limit of the gravitational focusing effect imposed by 
asphericity of the gravity field of the lens star, 4:35286 
GAMMA RADIATION/IMAGE PROCESSING 
Class of near-perfect coded apertures, 4:34887 
GAMMA SPECTRA/DATA ACQUISITION SYSTEMS 
Gamma spectrometric data acquisition and computer processing 
techniques and their relevance for nuclear reactors, 4:34670 
GAMMA SPECTROMETERS/DESIGN 
Complete system for portable gamma spectroscopy, 4:34689 
(UCRL-52611) 
GAMMA SPECTROSCOPY/LI-DRIFTED GE DETECTORS 
Evaluation of well-type Ge(Li) detectors for low-level 
radiochemical analysis, 4:34678 
GAMMA-RAY LASERS/KINETICS 
Stimulation of two-photon annihilation of relativistic electrons and 
positrons, 4:34510 
GARIGLIANO REACTOR/PLUTONIUM RECYCLE 
Experience on plutonium recycle in Italy, 4:33460 
GAS APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
STOVES 
WATER HEATERS 
GAS APPLIANCES/ENERGY CONSUMPTION 
Gas consumption appliances on the Domotechnica, 4:34005 
GAS APPLIANCES/NATURAL GAS 
Gas consumption appliances on the Domotechnica, 4:34005 
GAS APPLIANCES/RESIDENTIAL SECTOR 
Gas consumption appliances on the Domotechnica, 4:34005 
GAS COOLANTS : 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS DISCHARGE TUBES 
See also FLASH TUBES 
GAS DISCHARGE TUBES/STABILITY 
Gas-discharge tubes for metal halide vapor lasers, 4:34506 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW/BIBLIOGRAPHIES 
Shear flow. Part 3. General studies (a biblio hy with abstracts) 
Report for 1965-Sep 1978, 4:34528 (NT 1S/PS-78/ 1162) 
GAS FLOW/FLOW RATE 
Measured air flow rates through microorifices and flow prediction 
capability. Topical report, 4:34529 (PB-286868) 
GAS FURNACES/DRAFT CONTROL SYSTEMS 
Automatic flue dampers, 4:33986 
GAS GENERATORS/IN-VESSEL HEAT EXCHANGERS 
Gas generator (Patent), 4:32035 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBGN MONOXIDE LASERS 
GAS LASERS/BIBLIOGRAPHIES 
Metal vapor lasers (a bibliography with abstracts). Report for 
1964-Oct 1978, 4:34480 (NTIS/PS-78/1121) 
GAS LASERS/BUFFERS 
CF, laser oscillator-amplifier measurements: small signal gain and 
self-absorption, 4:34486 
GAS LASERS/DESIGN 
High repetition rate metal halide laser (Patent), 4:34494 
GAS LASERS/EFFICIENCY 
Uv gas laser investigations. Final technical report, 15 April 1972- 
30 March 1977, 4:34476 (AD-A-058438) 
GAS LASERS/ELECTRIC DISCHARGES 
Changes in the characteristics of an electric-discharge XeF laser 
on increase in pressure, 4:34519 
Research in laser processes. Semiannual report, 1 August 1977-31 
January 1978, 4:34477 (AD-A-058450) 
GAS LASERS/ENERGY YIELD 
Changes in the characteristics of an electric-discharge XeF laser 
on increase in pressure, 4:34519 





GAS LASERS/EXCITATION 


Excitation of an XeF laser by a microsecond electron beam (0.18 
J), 4:34525 
Numerical analysis of the characteristics of a gasdynamic laser 
utilizing selective thermal excitation and supersonic mixing, 
4:34495 
GAS LASERS/EXCITATION 
Excitation of an XeF laser by a microsecond electron beam (0.18 
J), 4:34525 
GAS LASERS/GAIN 
CF, laser oscillator-amplifier measurements: small signal gain and 
self-absorption, 4:34486 
Numerical analysis of the characteristics of a gasdynamic laser 
utilizing selective thermal excitation and supersonic mixing, 
4:34495 


GAS LASERS/GAS DISCHARGE TUBES 
Gas-discharge tubes for metal halide vapor lasers, 4:34506 
GAS LASERS/LINE BROADENING 
Changes in the characteristics of an electric-discharge XeF laser 
on increase in pressure, 4:34519 
GAS LASERS/PERFORMANCE 
Diffraction-limited atomic iodine photodissociation laser (Sail-1), 


4:34492 
GAS LASERS/PLASMA INSTABILITY 
Suppression of a plasma instability in an argon ion laser by a 
helium admixture, 4:34523 
GAS LASERS/POLARIZATION 
Polarization of the radiation emitted from gas lasers with a weak 
phase anisotropy of the resonator, 4:34512 
GAS LASERS/POWER 
Stimulated emission kinetics of an Nz laser under pulse-periodic 
conditions. II. Experiment, 4:34511 
Suppression of a plasma instability in an argon ion laser by a 
helium admixture, 4:34523 
Uv gas laser investigations. Final technical report, 15 April 1972- 
30 March 1977, 4:34476 (AD-A-058438) 
GAS LASERS/PULSE TECHNIQUES 
Stimulated emission kinetics of an Nz laser under pulse-periodic 
conditions. II. Experiment, 4:34511 
GAS LASERS/RESEARCH PROGRAMS 
Iodine laser program, 4:34482 (SAND-78-2306) 
Kinetic processes in photolytically produced group VI 'S atoms, 
4:34483 (SAND-78-2306) 
New-laser research and development, 4:34484 (SAND-78-2306) 
GAS LASERS/SATURATION 
Suppression of a plasma instability in an argon ion laser by a 
helium admixture, 4:34523 
GAS LASERS/SPATIAL DISTRIBUTION 
Spatial structure of superradiance, 4:34522 
GAS LASERS/STIMULATED EMISSION 
Stimulated emission kinetics of an Nz laser under pulse-periodic 
conditions. II. Experiment, 4:34511 
Stimulated emission mechanism of a copper vapor laser, 4:34516 
GAS TURBINE ENGINES/DESIGN 
Gas turbine plant with closed loop and indirect heating of the 
working gas (Patent), 4:34126 
GAS TURBINE ENGINES/HEAT EXCHANGERS 
Heat accumulating member for a roatry heat-accumulation type 
heat exchanger of a gas turbine engine (Patent), 4:34123 
GAS TURBINES 
Coal gasification system analysis, Phase 1. Final report, 4:33115 
(EPRI-AF-992) 
GAS TURBINES/BEARINGS 
Evaluation of life of rolling-contact bearings using synthetic oils, 


4:32384 
GAS TURBINES/CERAMICS 
Ceramics for automotive gas turbines, 4:34121 
GAS TURBINES/COOLING 
wie resistance of the blade leading edge cooling channels, 
4:33158 
GAS TURBINES/CORROSION PROTECTION 
Fuel additives, additive compositions and methods of employing 
same to prevent corrosion of metal surfaces in contact with hot 
us combustion products (Patent), 4:33178 
GAS TURBINES/DESIGN 
Automotive turbine engine (Patent), 4:34124 
Basis for comparison for different gas turbine designs, 4:33144 
Low emission combustion apparatus (Patent), 4:34122 
Ultra high temperature gas turbine for coal derived fuels, with 
maximum fuels flexibility, 4:33160 
GAS TURBINES/EFFICIENCY 
Energy conserving aircraft from the engine viewpoint, 4:34021 
GAS T URBINES/EXHAUST GASES 
Low emission combustion apparatus (Patent), 4:34122 
GAS TURBINES/FUELS 
Process for the manufacture of liquid fuel for gas turbines and gas 
turbine plant, 4:32446 
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GAS TURBINES/HEAT EXCHANGERS 
Sealing for the rotating heat exchanger of a gas turbine (Patent), 


4:33 166 
GAS TURBINES/LUBRICATING OILS 
Evaluation of life of rolling-contact bearings using synthetic oils, 
4:32384 
Set of qualification test methods for rating oils for aviation gas- 
turbine engines, 4:32379 
GAS TURBINES/MASS TRANSFER 
Cold-air performance of free power turbine designed for 112- 
kilowatt automotive gas-turbine engine. II. Effects of variable 
stator-vane-chord setting angle on turbine performance, 4:34120 
(DOE/NASA/1011-78/28) 
GAS TURBINES/MATERIALS 
Materials development and evaluation for the ceramic helical 
expander, 4:33132 (UCID-17899) 
GAS TURBINES/NOZZLES 
Turbine nozzle (Patent), 4:34415 
GAS TURBINES/PERFORMANCE 
Cold-air performance of free power turbine designed for 112- 
kilowatt automotive gas-turbine engine. II. Effects of variable 
stator-vane-chord setting angle on turbine performance, 4:34120 
(DOE/NASA/1011-78/28) 
Olympus passes 500,000 hours in ground-based application (Rolls- 
Royce gas generator), 4:33778 
Second-generation gas turbines and prospects for further 
developments in natural gas compressor stations, 4:34457 
GAS TURBINES/POWER GENERATION 
Gas turbine packages further Iranian grid development (Built by 
AEG-Kanis; 10 units each with 25-MW output), 4:33779 
GAS TURBINES/RESEARCH PROGRAMS 
Department of energy automotive heat engine program, 4:34125 
GAS TURBINES, 
Closed-cycle gas turbine - historical development and future 
signification, 4:33161 
GAS TURBINES/WASTE HEAT 
Waste heat steam generator (Patent), 4:33140 
GAS TURBINES/WASTE HEAT UTILIZATION 
Waste heat boilers connected in series with gas turbines, 4:33169 
GAS UTILITIES/LEGAL ASPECTS 
Line-bound power supply industry as a problem of competition 
from a legal and political point of view, 4:33741 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/AIR POLLUTION 
Dry deposition of gaseous air pollutants, 4:34782 
Effects on humans, 4:34988 
Measurement, air chemistry, and measured results, 4:34774 
GASEOUS WASTES/COMBUSTION 
Combustion device for burning waste gases containing 
combustible and noxious matters (Patent), 4:34554 
GASEOUS WASTES/DENITRIFICATION 
Catalyst for converting nitrogen oxides and method for 
converting nitrogen oxides in exhaust gases by using said 
catalyst (Patent), 4:34574 
GASEOUS WASTES/RADIOACTIVITY 
$C activity and distribution in gaseous effluents from pressurized 
water reactors, 4:34793 
GASEOUS WASTES/WASTE PROCESSING 
Two methods with dry residues for the absorptive bonding of 
harmful gases during their development, 4:34579 
GASES 
See also AIR 
COSMIC GASES 
NATURAL GAS 
GASES/CORROSIVE EFFECTS 
Performance of Cr-Mo steels in the boilers of CEGB power 
stations, 4:34237 
GASES/PURIFICATION 
Dispersoid separation method and apparatus (DOE patent 
application), 4:32006 
GASES/SEPARATION PROCESSES 
Equipment for separating gas mixtures (Patent), 4:34329 
GASIFICATION 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 
GASIFICATION/POWER GENERATION 
More energy from LNG. Electric energy from LNG 
regasification, 4:34033 
GASOLINE/ADDITIVES 
Engine method for evaluation of antiicing properties of gasolines 
and additives, 4:32381 
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GASOLINE/CHARGES 

Survey for the Federal Energy Administration, July 1977 (Survey 
on electricity, gasoline, heating fuel price increases), 4:33707 
(CONS-8434-T5) 

GASOLINE/DEREGULATION 

Motor gasoline deregulation and the gasoline tilt. Final 
environmental impact statement, 4:33754 (DOE/EIS- 
0039(Vol.1)) 

Motor gasoline deregulation and the gasoline tilt. Volume II. 
Public comments. Final environmental impact statement, 
4:33755 (DOE/EIS-0039(V ol.2)) 

GASOLINE/ECONOMIC ELASTI 

Price sensitivity of petrol consumption and some policy 

implications, 4:33716 
GASOLINE/PHYSICAL PROPERTIES 

Engine method for evaluation of antiicing properties of gasolines 

and additives, 4:32381 
GASOLINE/PRODUCTION 

Process for motor fuel production by olefin polymerization 

(Patent), 4:32272 
GASOLINE/STABILITY 

Sodium chloride as a stabilizer for leaded gasolines during storage, 

4:32373 
GASOLINE/SUPPLY AND DEMAND 

Fact sheet: forecasted automobile gasoline consumption, 4:32318 

(DOE/EIA-0102-1) 
GASOLINE/TAXES 

Price sensitivity of petrol consumption and some policy 

implications, 4:33716 
GASOLINE/UNDERGROUND STORAGE 

Sodium chloride as a stabilizer for leaded gasolines during storage, 

4:32373 
GASOLINE PLANTS/DESIGN 
Coal-to-gasoline conceptual design and market evaluaion of 
methanol fuel and methanol-derived gasoline. Quarterly 
technical mp eves report, July 31, 1978-October 27, 1978, 
4:32740 (FE-2416-37) 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/BIOLOGICAL RADIATION 
E 


Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 

GASTROINTESTINAL TRACT/RADIATION DOSES 

Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 

GASTROINTESTINAL TRACT/RADIONUCLIDE KINETICS 

Absorption and retention of plutonium-238 nitrate and oxide in 

neonatal swine after inhalation, 4:34955 (PNL-2850(Pt.1)) 
GCFR REACTOR/FISSION PRODUCT RELEASE 

Fission product release and transport in gas-cooled fast breeder 
reactor sealed and vented irradiation experiments, 4:33357 (GA- 
A-15197) 

GCFR REACTOR/FUEL RODS 

Fission product release and transport in gas-cooled fast breeder 
reactor sealed and vented irradiation experiments, 4:33357 (GA- 
A-15197) 

GCFR REACTOR/REACTOR CORE DISRUPTION 

GRIST-2 preliminary test plan and requirements for fuel 

fabrication and preirradiation, 4:33571 (GA-A-15121) 
GCFR TYPE REACTORS/REACTOR LATTICES 

Monte Carlo computation of directional diffusion coefficients, 
4:33356 (FRA-TM-117) 

GEIGER-MUELLER COUNTERS/PERFORMANCE 

Five channel area monitor for gamma rays, 4:34685 

GE(LD DETECTORS 

See LI-DRIFTED GE DETECTORS 
GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENETIC MAPPING 

Genetic and developmental study of a complex locus in the house 
mouse, 4:34876 (COO-4159-04) 

GENETIC MAPPING/MATHEMATICAL MODELS 

Mathematically tractable family of genetic mapping functions with 
different amounts of interference, 4:34878 (RLO-2225-T5-47) 

GENETICS/RESEARCH PROGRAMS 

Biology Division: annual progress report, September 30, 1978, 

4:34919 (ORNL-5496) 
GENKAI-1 REACTOR/PERFORMANCE 
Operating experience of Genkai nuclear power plant, 4:33317 
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GENTILLY REACTOR/MODIFICATIONS 

Inertial analysis of hydrodynamic oscillations in the Gentilly-1 

steam mains, 4:33344 (AECL-6093) 
GENTILLY REACTOR/STEAM SYSTEMS 
Inertial analysis of hydrodynamic oscillations in the Gentilly-1 
steam mains, 4:33344 (AECL-6093) 
GEOCHEMISTRY 
Effect of geochemical changes of crude oils on composition of 
light hydrocarbons, 4:32356 
GEOLOGIC STRATA/FLUID FLOW 

Method of measuring horizontal fluid flow in cased off subsurface 

formations with manganese compensation (Patent), 4:32237 
GEOLOGIC STRATA/NEUTRON-GAMMA LOGGING 

Method of measuring horizontal fluid flow in cased off subsurface 

formations with manganese compensation (Patent), 4:32237 
GEOLOGY 
See also GEOLOGIC STRATA 

Geochemical conditions for generation of oils with different sulfur 

contents (from isotope analysis), 4:32357 
GEOMAGNETIC FIELD/TABLES 

Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 

reports). data for June 1978, May 1978, 4:35027 (PB-286733) 
GEOMAGNETIC STORMS 

See MAGNETIC STORMS 
GEOPRESSURED SYSTEMS/COMMERCIALIZATION 

Commercialization focus group interview: gas from 
unconventional sources. Summary report, 4:32414 (DOE/TIC- 
10026) 

GEOPRESSURED SYSTEMS/ELECTRICAL SURVEYS 

Testing and sampling procedures for geothermal-compressured 
wells. Final report, 4:33079 (UT/CES-GR-2) 

GEOPRESSURED SYSTEMS/GEOTHERMAL WELLS 

Testing and sampling procedures for geothermal-compressured 

wells. Final report, 4:33079 (UT/CES-GR-2) 
GEOPRESSURED SYSTEMS/OWNERSHIP 

Geopressured geothermal resources of Texas: a report on legal 

ownership and royalty issues, 4:33081 (UT/CES-GR-1) 
GEOPRESSURED SYSTEMS/PUBLIC OPINION 

Attitudinal survey of citizens in a potential Gulf Coast 
geopressured-geothermal test-well locality. Final report, 
4:33080 (ORO-5401-T1) 

GEOPRESSURED SYSTEMS/RESOURCE DEVELOPMENT 

Attitudinal survey of citizens in a potential Gulf Coast 
geopressured-geothermal test-well locality. Final report, 
4:33080 (ORO-5401-T1) 

Operations research and systems analysis of geothermal/ 
geopressured resources in Texas. Final report, 4:33082 (UT/ 
CES-RR-10) 

GEORGES BANK/BIRDS 

Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 4, October-December 1978, 4:34813 
(COO-4706-5) 

GEOTHERMAL DISTRICT HEATING/FEASIBILITY STUDIES 

Potential application of Madison formation waters for community 
heating in South Dakota, 4:33095 (APL/JHU/QM-78-042R) 

GEOTHERMAL DISTRICT HEATING/FINANCING 

Potential application of Madison formation waters for communi 

heating in South Dakota, 4:33095 (APL/JHU/QM-78-042R) 
GEOTHERMAL DISTRICT HEATING/LEGAL ASPECTS 

Potential application of Madison formation waters for community 

heating in South Dakota, 4:33095 (APL/JHU/QM-78-042R) 
GEOTHERMAL DISTRICT HEATING/MARKET 

Methodology for modeling geothermal district heatingfor 
residential markets, 4:33795 (BNL-50905) 

GEOTHERMAL DISTRICT HEATING/RESIDENTIAL 

SECTOR 

Methodology for modeling geothermal district heatingfor 
residential markets, 4:33795 (BNL-50905) 

GEOTHERMAL ENERGY 
EPRI New Energy Resources Department strategy paper. 
Summary report, 4:33793 (EPRI-ER-979-SY) 
GEOTHERMAL ENERGY/INFORMATION SYSTEMS 

International data exchange for geothermal energy power 

production, 4:33074 (LBL-8770) 
GEOTHERMAL ENERGY/MEETINGS 

4th annual meeting of the Japan Geothermal Energy Association. 
Preprints, 4:33073 (CONF-771269-(Absts.)) 

GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 

SYSTEMS 

Introduction to electric energy conversion systems for geothermal 
energy resources, 4:33088 (COO-405 1-28) 

GEOTHERMAL ENERGY CONVERSION/DIRECT CONTACT 

HEAT EXCHANGERS 

Development of direct heat exchangers for geothermal brines. 
Final report, October 4, 1977-June 30, 1978, 4:33089 (LBL-8558) 





GEOTHERMAL ENERGY CONVERSION/ECONOMIC 


GEOTHERMAL ENERGY CONVERSION/ECONOMIC 
ANALYSIS 
Economic analysis of heat transmission from low temperature 
geothermal sources (150 to 300 F.), 4:33093 
GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 
SYSTEMS 


Apparatus and method of geothemal energy conversion (Patent), 
4:33090 


Introduction to electric energy conversion systems for geothermal 
energy resources, 4:33088 (COO-4051-28) 
GEOTHERMAL ENERGY CONVERSION/HOT-WATER 
SYSTEMS 


Economic analysis of heat transmission from low temperature 
geothermal sources (150 to 300 F.), 4:33093 
GEOTHERMAL ENERGY CONVERSION/ 
THERMODYNAMICS 
Introduction to electric energy conversion systems for geothermal 
energy resources, 4:33088 (COO-4051-28) 
FLUIDS 


See also BRINES 
NATURAL STEAM 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Pitting corrosion and scaling of carbon steels in geothermal brine, 
4:34232 
GEOTHERMAL FLUIDS/OXIDATION 
Removal of H2S from geothermal steam by catalytic oxidation 
process: bench scale testing results. Interim report, 4:33084 
{PNL-2895) 
GEOTHERMAL FLUIDS/PURIFICATION 
Removal of H2S from geothermal steam by catalytic oxidation 
process: bench scale testing results. Interim report, 4:33084 
{PNL-2895) 
GEOTHERMAL FLUIDS/STEAM SEPARATORS 
Recovery of dry steam from geothermal brine (Patent), 4:33092 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Assessment of subsurface salt water disposal experience on the 
Texas and Louisiana Gulf Coast for applications to disposal of 
salt water from geopressured geothermal wells, 4:33083 (NVO- 


1531-2) 
POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Ecological impact on the Waikato River of untreated effluent 
from the proposed Broadlands Geothermal Power Station, 
4:33085 
GEOTHERMAL POWER PLANTS/FEASIBILITY STUDIES 
California geothermal energy: the viable alternative, 4:33075 
GEOTHERMAL POWER PLANTS/REVIEWS 
Geothermal power plants of New Zealand, Phili: a and 
Indonesia: a technical survey of existing and 
installations. Report No. CATMET/17, 4:33086 (C00-4051- -23) 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26 
GEOTHERMAL POWER PLANTS/WASTE DISPOSAL 
Ecological impact on the Waikato River of untreated effluent 
= the proposed Broadlands Geothermal Power Station, 
4:33085 
GEOTHERMAL RESOURCES/EVALUATION 
Geothermal resources of Japan, 4:33077 
GEOTHERMAL RESOURCES/RESOURCE 
California geothermal energy: the viable alternative, 4:33075 
GEOTHERMAL STEAM 
See NATURAL STEAM 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-WATER SYSTEMS 
GEOTHERMAL SYSTEMS/RESERVOIR ROCK 
Reserach on the physical properties of geothermal reservoir rock. 
Quarterly report (From Columbia Plateau volcanic basin), 
4:33096 (COO-2908-4) 
WELLS/ELECTRICAL SURVEYS 
Testing and sampling procedures for geothermal-compressured 
wells. Final report, 4:33079 (UT/CES-GR-2) 
GEOTHERMAL WELLS/PUBLIC OPINION 
Attitudinal survey of citizens in a potential Gulf Coast 
geopressured-geothermal test-well locality. Final report, 
4:33080 (ORO-5401-T1) 
GEOTHERMAL WELLS/PUMPS 
Technology assessment of geothermal pumping equipment. final 
rt, July 1978, 4:33091 (ALO-4162-2) 
GEOTHERMAL WELLS/SAMPLING 
Testing and sampling procedures for geothermal-compressured 
wells. Final report, 4:33079 (UT, /CES-GR- 2) 
GEOTHERMAL WELLS/TESTING 
Testing and sampling procedures for geothermal-compressured 
wells. Final report, 4:33079 (UT/CES-GR-2) 
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GEOTHERMAL WELLS/WASTE DISPOSAL 
Assessment of subsurface salt water disposal experience on the 
Texas and Louisiana Gulf Coast for applications to disposal of 
= 2 from geopressured geothermal wells, 4:33083 (NVO- 
1531-2 
GEOTHERMAL WELLS/WELL LOGGING 
Testing and sampling procedures for geothermal-compressured 
wells. Final report, 4:33079 (UT/CES-GR-2) 
GERMAN DEMOCRATIC REPUBLIC/COAL DEPOSITS 
Exploration of lignite deposits using advanced techniques and 
technologies, 4:32092 
GERMAN DEMOCRATIC REPUBLIC/DISTRICT HEATING 
Basic solution for heat-and-power stations in the GDR with 
special regard to differing went network conditions and the 
necessary maneuverability, 4:337 
GERMAN DEMOCRATIC KEPUBLIC/DUAL-PURPOSE 
POWER PLANTS 
Basic solution for heat-and-power stations in the GDR with 
special regard to differing wee £ network conditions and the 
necessary maneuverability, 4 
Some problems of cooling in a stations, 4:34088 
GERMAN DEMOCRATIC REPUBLIC/ECONOMY 
Methods of ement and planning of rational energy 
pr and their importance for the national economy, 
4: 
GERMAN DEMOCRATIC REPUBLIC/ENERGY 
CONSERVATION 
Methods of management and planning of rational energy 
— tion and their importance for the national economy, 
4:33717 
GERMAN DEMOCRATIC REPUBLIC/POWER PLANTS 
Requirements for maneuverability of power plant units from the 
= 4 view of a power and heat energy-generation system, 
4:337 
GERMAN DEMOCRATIC REPUBLIC/POWER 
TRANSMISSION LINES 
Development of overhead transmission lines in the GDR, 4:33219 
Erection of medium-voltage overhead transmission lines in wide- 
span design, 4:33223 
— gained in the use of soviet-made glass cap insulators, 


Factors influencing the development, planning and design of high- 
voltage overhead transmission lines, 4:33225 
a of 110-380 kV overhead transmission lines in the GDR, 
4: 
Maintenance strategy for high-voltage overhead transmission 
lines, 4:33228 
Maintenance of low-voltage overhead transmission lines and work 
under live conditions, 4:33230 
New findings resulting from maintenance work on live overhead 
transmission lines, Fa 33222 
New regulations for the erection of overhead power lines above 1 
kV, 4:33221 
— _ and future development of overhead power cables, 
4: 
Problems of network design and their influence on the 
development of overhead transmission lines, 4:33220 
Use of helicopters in maintenance work on high-voltage power 
transmission lines, 4:33233 
GERMAN DEMOCRATIC REPUBLIC/POWER 
TRANSMISSION TOWERS 
Economical tower foundations, 4:33231 
GERMAN DEMOCRATIC REPUBLIC/PUMPED STORAGE 
POWER PLANTS 
Requirements for maneuverability of power plant units from the 
je “4 view of a power and heat energy-generation system, 
ag oy DEMOCRATIC REPUBLIC/THERMAL POWER 


Management of ee one thermal power stations during 
-in period, 4:33780 
GERMAN IN FEBERAL ERAL REPUBLIC/AIR POLLUTION 
Aerosol situation in Freiburg, 4:34772 
GERMAN FEDERAL REPUBLIC/ATOMIC ENERGY LAWS 
eee of section 7 of the Atomic Energy Act: Section 
20 GG 'Kalkar decision’, 4:33388 
Development tendencies in nuclear law jurisdiction, 4:33389 
Nuclear law within the field of tension between engineering and 
law, 4:33392 
GERMAN FEDERAL REPUBLIC/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
GERMAN FEDERAL REPUBLIC/COAL INDUSTRY 
Eve of a new coal age, 4:33680 
Future of coal - excellent, 4:33749 
GERMAN FEDERAL REPUBLIC/COAL MINES 
Longwall mining in German coal mines in 1977, 4:32135 
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GERMAN FEDERAL REPUBLIC/COAL PREPARATION 
PLANTS 


Visit to West Germany, 4:32186 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
District heat in Bavaria. The district heat study for Bavaria, 
4:33975 
Increasing investment costs in the district heat industry. Slow, but 
continuous extension of the supply, 4:33704 
Never forget the rules of competition. Problems of district heating 
from the point of view of industrial and commercial consumers, 
4:34068 
GERMAN FEDERAL REPUBLIC/ECONOMIC GROWTH 
Growth, energy, and raw material and their importance for the 
economy, 4:33664 
GERMAN FEDERAL REPUBLIC/ELECTRIC POWER 
Analysis of the situation of the energy carrier ‘electricity’ in the 
Federal Republic of Germany, 4:33774 
Electricity supply 1985: an analysis of demand and supply, 4:33775 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
Energy Conservation Act and Thermal Insulation Ordinance, 
4:33719 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 
Analysis and forecasts of the energy development in Rhineland- 
Palatinate, 4:33725 
Reflections on the energy flow chart of West Germany, 4:33788 
GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Eve of a new coal age, 4:33680 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Focal points and problems of gas sales. The importance of natural 
gas in the energy-political aims of the Federal government, 
4:32415 
Future of electric power supply with a question mark, 4:33424 
Preliminary guidelines given by the Ministry of the Interior on the 
promotion of measures for saving heating energy according to 
the law on modernization and energy conservation, 4:33739 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 
Pricing in the energy industry. Papers and discussion (Book, in 
German), 4:33665 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Contribution of new technologies to secure the energy supply, 
4:33688 
Energy forecasts considering time and uncertainty, 4:33726 
Eve of a new coal age, 4:33680 
GERMAN FEDERAL REPUBLIC/FBR TYPE REACTORS 
Constitutionality of section 7 of the Atomic Energy Act: Section 
20 GG ‘Kalkar decision’, 4:33388 
GERMAN FEDERAL REPUBLIC/NATURAL GAS 
Development of the gas economy of the Federal Republic of 
Germany in 1977, 4:33762 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
Deminex in good hope. A survey of the part activities of the 
undertaking, 4:32328 
GERMAN FEDERAL REPUBLIC/NON-PROLIFERATION 
TREATY 


West Germany’s nuclear dilemma, 4:33387 
GERMAN FEDERAL REPUBLIC/NUCLEAR FACILITIES 
Nuclear law within the field of tension between engineering and 
law, 4:33392 
GERMAN FEDERAL REPUBLIC/NUCLEAR MATERIALS 
POSSESSION 
West Germany’s nuclear dilemma, 4:33387 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Future of electric power supply with a question mark, 4:33424 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
PLANTS 
a of a licensing interval for nuclear power plants, 
4:33395 
Development tendencies in nuclear law jurisdiction, 4:33389 
Legal questions concerning the licensing procedure of nuclear 
power plants, 4:33391 
Prevention of quality costs: Part I. Reactor QA system: Part II, 
4:33447 
GERMAN FEDERAL REPUBLIC/PETROCHEMICAL 
PLANTS 


EC Erdoelchemie launching next extension stage, 4:32310 

GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
Deminex in good hope. A survey of the part activities of the 

undertaking, 4:32328 

GERMAN FEDERAL REPUBLIC/POLLUTION LAWS 

—— or immission. Reflections on an economically optimal 
concept for immission protection on the flue gas side, 4:34775 

GERMAN FEDERAL REPUBLIC/POWER DEMAND 
Future of electric power supply with a question mark, 4:33424 
Topical problems of the power industry, 4:33773 

GERMAN FEDERAL REPUBLIC/POWER SYSTEMS 
Energy: how safe is our power supply, 4:33772 


GLASS/OPTICAL PROPERTIES 


GERMAN FEDERAL REPUBLIC/PUBLIC UTILITIES 
Line-bound power supply industry as a problem of competition 
from a legal and political point of view, 4:33741 
GERMAN FEDERAL REPUBLIC/RADIATION PROTECTION 
LAWS 
News in radiation protection, 4:34914 (AED-Conf-77-408-002) 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
a-waste conditioning concepts on the basis of waste arisings, 
actinide distribution and their influence on final disposal 
products, 4:32617 
Treatment and disposal of radioactive wastes in the Federal 
Republic of Germany, 4:32616 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Licensing and regulatory control of nuclear power plants in the 
Federal Republic of Germany, 4:33377 (AED-Conf-77-498-055) 
GERMAN FEDERAL REPUBLIC/RESOURCES 
Growth, energy, and raw material and their importance for the 
economy, 4:33664 
GERMAN FEDERAL REPUBLIC/SOLAR ENERGY 
Identification of social and economic difficulties associated with 
the introduction of solar energy devices, 4:32958 (BMFT-FB-T- 
78-47) 
Status of solar energy projects in the Federai Republic of 
Germany, 4:32825 
GERMANIUM/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
GERMANIUM/CARRIER MOBILITY 
Discovery of the immobility of electron-hole drops in Ge at low 
excitation, 4:34217 
GERMANIUM/EXCITONS 
Discovery of the immobility of electron-hole drops in Ge at low 
excitation, 4:34217 
GERMANIUM/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
GERMANIUM/PHOTOCHEMICAL REACTIONS 
Effect of the laser radiation intensity on the kinetics of the 
heterogeneous photochemical reaction between single-crystal 
germanium and bromine gas, 4:34384 
GERMANIUM/PHOTOCONDUCTIVITY 
Ge : Ga photoconductors in low infrared backgrounds, 4:34300 
GERMANIUM 74 TARGET/KRYPTON 84 REACTIONS 
Remeasurement of “Ar and *Kr excitation functions leading to 
the same compound nucleus, '*Er, 4:35221 
GERMANIUM ALLOYS/FABRICATION 
NbsGe and NbsSn films prepared by high-rate magnetron 
sputtering, 4:34162 
GERMANIUM OXIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GERMINATION/BIOCHEMISTRY 
Developmental biochemistry of cotton seed embryogenesis and 
germination, 4:34855 
GEYSERS GEOTHERMAL FIELD/SEISMICITY 
Seismic monitoring at the Geysers Geothermal Field, California, 
Menlo Park, 1978, 4:33076 (TID-29413) 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE/REVIEWS 
New giant resonances: an experimental review (Primarily E2 and 
EO), 4:35220 (TID-29450) 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS/CLEANING 
Method of removing titanium and silicon oxide layers from 
optically-treated substrates (Patent), 4:34295 (UCRL-Trans- 
11454) 
GLASS/LEACHING 
Single-pass leaching of nuclear melt glass by groundwater, Part I, 
4:32647 (UCRL-81617) 
Waste management. Quarterly report, July-September 1978, 
4:32549 (DPST-78-125-3) 
GLASS/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
GLASS/MELTING 
Waste management. Quarterly report, July-September 1978, 
4:32549 (DPST-78- 125-3) 
GLASS/OPTICAL PROPERTIES 
a processes in implanted materials, 4:34169 (SAND-78- 





GLASS/PHYSICAL RADIATION EFFECTS 


GLASS/PHYSICAL RADIATION EFFECTS 
Radiation effects on organic insulators for superconducting 
magnets. Annual progress report for period ending ae 
30, 1978, 4:34243 (ORNL/TM-6708) 
GLASS/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
GLASS INDUSTRY/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOVEBOXES/MOISTURE GAGES 
Calibration of moisture monitors, 4:34452 (LA-7696-MS) 
GLUCOSE/FERMENTATION 
Technology and economics of conversion of cellulose (wood) and 
corn starch to sugars, alcohol and yeast. Final report, 4:32757 
(COO-5007-1) 
GLUCOSE/SYNTHESIS 
Technology and economics of conversion of cellulose (wood) and 
corn starch to sugars, alcohol and yeast. Final report, 4:32757 
(COO-5007-1) 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field. 
GLUON MODEL/CASCADE SHOWERS 
Hadroproduction of massive lepton pairs and tests of QCD 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 
GLUON MODEL/STRUCTURE FUNCTIONS 
Behavior of the structure functions of hadrons as x—+1, 4:35165 
GLYCINE/CHEMICAL REACTIONS 
Determining the copper-complexing capacity of known organic 
compounds and soluble organic matter in natural waters by 
differential pulse anodic stripping voltammetry peak-potential 
shift, 4:34359 (UCRL-81306) 
GLYCOCOLL 
See GLYCINE 
GOLD/SPUTTERING 
Low-energy hydrogen sputtering of Au, Ni and stainless steel, 
4:35467 (CONF-790125-18) 
GOLD/STRAIN HARDENING 
Work hardening and creep of MgO, 4:34188 
GOLD 197 TARGET/ALPHA REACTIONS 
Mechanism of (<.p), (a,d), and (a,t) reactions in 77 Al, *°Co, and 
197 Au, 4:3520! 
GOLD 206/ENERGY LEVEIS 
Nuclear data sheets for A=200, 4:35236 
GOLD 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 200, 4:35236 
GOLD ALLOYS 
See also GOLD BASE ALLOYS 
GOLD ALLOYS/ORDER PARAMETERS 
Measurement of the ordering instability in binary alloys, 4:34172 
GOLD ALLOYS/PHYSICAL RADIATION EFFECTS 
— disorder model of phase stability, 4:34246 (UWFDM- 


GOLD BASE ALLOYS/CRYSTAL FIELD 
Nuclear resonance of ytterbium local moments in gold, 4:34213 
GOLD BASE ALLOYS/HYPERFINE STRUCTURE 
Nuclear resonance of ytterbium local moments in gold, 4:34213 
GOLD IONS/ION-ATOM COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
GOLD IONS/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and Hz at intermediate 
velocities, 4:35095 
GRAIN DENSITY/COMPUTER SIMULATION 
Determination of grain density in space-filling geometries from 
measurable two-dimensional parameters, 4:34171 
GRAIN DENSITY/MATHEMATICAL MODELS 
Determination of grain density in space-filling geometries from 
measurable two-dimensional parameters, 4:34171 
GRAND GULF-1 REACTOR/REACTOR SITES 
Tornado damage at the Grand Gulf, Mississippi nuclear power 
plant site: Aerial and ground surveys. Technical report, 4:33592 
(PB-286858) 
GkAND GULF-2 REACTOR/REACTOR SITES 
Tornado damage at the Grand Gulf, Mississippi nuclear power 
plant site: Aerial and ground surveys. Technical report, 4:33592 
(PB-286858) 
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GRAPHITE/BIBLIOGRAPHIES 
Carbon and graphite. Part 3. Graphite - physical, mechanical, and 
Parveen studies (a biblio hy with abstracts). Report for 
t 1978, 4:3430: S/PS-78/1052) 
nd graphite Part 4. Graphite - chemical properties (a 
bibliography with abstracts). Report for 1964-September 1978, 
4:34334 S/PS-78/ — 
GRAPHITE/CHEMICAL PR 
hite. Part 4. Genthe - chemical properties (a 
y with abstracts). Report for 1964-September 1978, 
L1S/PS-78/ 1053) 
ATOM 
Interaction of energetic tritium with nilicon carbide, 4:34390 
GRAPH (CAL PROPERTIES 
ies of unirradiated production grade H-451; lot 478, 
4:34301 (GA-A-15116) 
IRASERS 
See GAMMA-RAY LASERS 
ag nlp incr pt 
reeds and the environment, 4:32761 
GRAS: /HARVESTING 
Energy reeds and the environment, 4:32761 
GRAVITATION/SYMMETRY BREAKING 
Broken-symmetric theory of gravity, 4:35285 
GRAVITATIONAL FIELDS/FOCUSING 
Short-wave limit of the gravitational focusing effect imposed by 
asphericity of the gravity field of the lens star, 4:35286 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN OIL 
See SHALE OIL FRACTIONS 
GREENHOUSE EFFECT 
Effects of increasing atmospheric CO: on climate, 4:34778 
—— associated with effects of global atmospheric CO:, 
134777 
GREENHOUSES/DESIGN 
Community, business and university participatioi in an alternate 
energy shelter, 4:33002 
GREENHOUSES/HEATING SYSTEMS 
Use of waste heat to heat hothouses: basic directions and 
———_ 3 decisions, 4:34052 (DOE/ET-0076) 
GREENHOUSES/SOLAR SPACE HEATING 
Community, business and university participation in an alternate 
ener, elter, 4:33002 
GREENHOUSES/SPACE HEATING 
Lake Wabamun thermal water project, 4:33174 
GREENHOUSES/WASTE HEAT UTILIZATION 
Use of waste heat to heat hothouses: basic directions and 


engineering decisions, 4:34052 (DOE/ET-0076) 
GROSSWELZAIEIM HDR REACTOR 


See HDR REACTOR 
GROUND MOTION 
See also SEISMIC EVENTS 
GROUND MOTION/FORECASTING 
Seismic and geologic investigations of the Sandia Livermore 
Laboratory site, 4:34999 (SAND-78-8187) 
GROUND SUBSIDENCE/DAMAGE 
Ground subsidence (Book), 4:32165 
GROUND SUBSIDENCE/FORECASTING 
Ground subsidence (Book), 4:32165 
GROUND WATER/CHEMICAL COMPOSITION 
Character of variation of sulfates in the waters of the Sangachaly- 
offshore--Duvannyi-offshore--Bulla island deposit, 4:32248 
GROUND WATER/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
Single- cay leaching of nuclear melt glass by groundwater, Part I, 
4:32647 (UCRL-81617) 
GROUND WATER/ENVIRONMENTAL TRANSPORT 
Tracing underground water movement using three NAA-detected 
halogen tracers, 4:34815 
GRO WATER/RADIOACTIVITY 
Chemical and radiochemical character of a low-level radioactive 
waste burial site, 4:32668 
Subsurface gamma-radioactivity measurements after Saimon event 
A+ goed Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
4 ) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Chemical and radiochemical character of a low-level radioactive 
waste burial site, 4:32668 
Geohydrologic study of a burial site for solid low-level 
radioactive wastes at the Idaho National Engineering 
Laboratory, 4:32662 
Ground-water hydrology and subsurface migration of 
radioisotopes at a low-level solid radioactive-waste disposal site, 
West Valley, New York, 4:32667 
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Hydrologic transport of radionuclides from low-level waste burial 
grounds, 4:32675 

NRC models for evaluating the transport of radionuclides in 
groundwater, 4:32680 

Radionuclide migration from low-level waste: a generic overview, 
4:32673 

Radionuclide transport model for shallow land burial sites, 4:32678 

Single-pass leaching of nuclear melt glass by groundwater, Part I, 
4:32647 (UCRL-81617) 

Subsurface gamma-radioactivity measurements after Saimon event 
Project Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474-300 


Water problems at the West Valley burial site, 4:32666 
GROUND-WATER RESERVES 
See AQUIFERS 
GUATEMALA/GEOTHERMAL EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/BIRDS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 4, October-December 1978, 4:34813 
(COO-4706-5) 
GULF STREAM/FLUCTUATIONS 
Southeast continental shelf studies, 4:35012 (SRO-901-3) 
GUNDREMMINGEN-2 REACTOR/FUEL PELLETS 
KWU plutonium recycle fuel and core design, performance, and 
experience, 4:33459 
GUNDREMMINGEN-2 REACTOR/PLUTONIUM RECYCLE 
KWU plutonium recycle fuel and core design, performance, and 
experience, 4:33459 
GUNDREMMINGER KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
GUNS/FABRICATION 
Coextrusion and rotary swaging in gun tube fabrication, 4:34149 
(PNL-SA-6308) 


H 


H1 REGIONS/SPATIAL DISTRIBUTION 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
H2 REGIONS/BALMER LINES 
Profile of the Hn radio lines in a static ion field, 4:35046 
H2 REGIONS/SPATIAL DISTRIBUTION 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS/INCLUSIVE INTERACTIONS 
Inclusive 7 and N spectra in hadronic reactions in the deuteron 
fragmentation region, 4:35171 
HADRON REACTIONS/MULTIPLE PRODUCTION 
Multiplicity distribution of secondary particles on nuclei at 
energies 200 and 800 GeV, 4:35124 
HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
HADRON-HADRON INTERACTIONS/MULTIPLE 
PRODUCTION 
Hadron-hadron reactions, high multiplicity (Review), 4:35120 
(ANL-HEP-CP-78-44) 
Parton model and statistical equilibrium in multiple production 
processes, 4:35158 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus particle 
bound in atomic orbits.) 
See also MESIC ATOMS 
HADRONIC ATOMS/ENERGY SPECTRA 
Neutral mesic atoms of He and Li, 4:35087 
HADRONIC ATOMS/WAVE FUNCTIONS 
Neutral mesic atoms of He and Li, 4:35087 
HADRONS 
See also MESONS 
HADRONS/GLUON MODEL 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
HADRONS/MULTIPLE PRODUCTION 
Multiplicity distribution of secondary particles on nuclei at 
energies 200 and 800 GeV, 4:35124 


HEAT ENGINES/RESEARCH PROGRAMS 


HADRONS/PARTICLE eo yn som 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
Particle yields in 7A and pA collisions at at high energies: an 
argument for the composite quark model, 4:35157 
HADRONS/PARTICLE STRUCTURE 
Particle yields in 7A and pA collisions at high energies: 
argument for the composite quark model, 4:35157 
HADRONS/QUARK MODEL 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
HADRONS/RADIATION DETECTORS 
Detector for x-hall, 4:34648 (CONF-7706150-P2) 
HADRONS/STRUCTURE FUNCTIONS 
Behavior of the structure functions of hadrons as x—>1, 4:35165 
oe collisions and short-distance tests of quantum 
odynamics (Review, scaling), 4:35143 (SLAC-PUB-2240) 
HAFNIUM/CATALYTIC EFFECTS 
Hydrodesulfurization catalyst (Patent), 4:32278 
HAFNIUM 172/ENVIRONMENTAL TRANSPORT 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
HAFNIUM 174/HIGH SPIN STATES 
Approximate angular momentum projection from cranked 
intrinsic states, 4:35230 
HAFNIUM OXIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
ENERATORS 
See MHD GENERATORS 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/GEOPHYSICAL SURVEYS 
Evaluation of seismic reflection surveying on the Hanford 
Benton County, Washington, 4:32540 (RHO-BWI-C-20) 


HAPO 
(Hanford Atomic Products ration.) 
HAPO/RADIOACTIVE W. DISPOSAL 
Scintillation oe} + —apmaaadht ast nacaadnce ie cote ing wells, 
4:32644 O-LD-29) 
HARMONIC OSCILLATORS/HAMILTONIANS 
Browian motion of a quantum oscillator and random walk in phase 


me -\, :35280 (ORO-2408-T1) 
FOCK-BOGOLYUBOV THEORY/HIGH SPIN 
STATES 


Approximate angular momentum projection from cranked 
intrinsic states, 4:35230 
HASTELLOY X/FABRICATION 
Mechanical properties test data for structural TOTS CHTGR andy 
ee ee ee ending April 30, 1978 IR and 
MFBR a pa rd materials), 4:34183 (ORNL-5416) 
HASTELLOY SICAL RADIATION EFFECTS 
Radiation considerations (Neutrons), 4:34241 
HAYNES 188 Y/DUCTILITY 
Ductility minimum and its reversal with prol 
cobalt- and nickel-base su loys, 4: 34179 ( 
HAYNES 25 ALLOY/DU 
Ductility minimum and its reversal with prolonged aging in 
cobalt- and nickel-base superalloys, 4: 34179 (CONF-781202-35) 
HDR REACTOR/REACTOR INTERNALS 
Numerical simulation of three-dimensional fluid-structure 
mse, 4:33281 (LA-UR-78-3271) 
'HAZARDS/D ATA ANALYSIS 
"ieiaen of risk for lung cancer induced by inhaled alpha- 
emitting radionuclides at very low doses (Rats), 4:34933 (PNL- 
eat TP 
HEALTH P) 
See RADIAT! TION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 


See also MYOCARDIUM 
T, 


/SCINTISCANNIN 
Nuclear medicine, 1978, 4:34890 
HEAT CAPACITY 
See SPECIFIC HEAT 
HEAT DISTRIBUTION SYSTEMS/MATHEMATICAL MODELS 
Supply concepts by electronic data p Evaluation model 
— ig alternative possibilities of feture heat supply, 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
oe and apparatus for converting thermal energy to rotational 
(Patent), 4:34584 
HEAT E ENGINES/RESEARCH PROGRAMS 
Department of energy automotive heat engine program, 4:34125 
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HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
HEAT PUMPS 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Ocean thermal energy conversion (OTEC) biofouling and 
corrosion experiment (1977), St. Croix, U.S. Virgin Islands. 
Biofouling and site characterization studies. Final report, 
4:32951 (PNL-2739(Pt.3)) 
Studies of biofouling in ocean thermal energy conversion plants, 
4:32948 (COO-4041-T5) 
HEAT EXCHANGERS/CONTAMINATION 
Argon contamination associated with ceramic regenerative heat 
exchangers for closed cycle MHD (Coal-fired blowdown MHD 
facility), 4:33866 
HEAT EXCHANGERS/DESIGN 
Heat accumulating member for a roatry heat-accumulation type 
heat exchanger of a gas turbine engine (Patent), 4:34123 
Heat exchangers, 4:34424 
Heat exchanger and economizer (Patent), 4:34058 
Method of thermal calculation in designing recuperative heat 
exchangers with developed bubble boiling of the heated heat 
carrier, 4:34422 
Modular heat exchanger (Patent), 4:33485 
HEAT EXCHANGERS/FILLERS 
Method for the manufacture of filler material for regenerator heat 
exchangers, 4:34427 
HEAT EXCHANGERS/MATERIALS 
Heat capacitor for MHD electric power generation systems, 
4:33878 
HEAT EXCHANGERS/METALS 
Method for producing improved heat transfer surface (Patent), 


4:34413 
HEAT EXCHANGERS/PERFORMANCE 
— ae for MHD electric power generation systems, 
4:33878 
Heat transfer characteristics of a gas-to-gas heat exchanger using 
heat pipes, 4:34425 
HEAT EXCHANGERS/PERFORMANCE TESTING 
Current experimental results from operation of the G.E. closed 
cycle ceramic regenerative heat exchanger, 4:33893 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
ow facility (MISFF), 4:33850 (FE-2524-8) 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
ow facility (MTSFF), 4:33856 (FE-3087-2) 
HEAT EXCHANGERS/SCALING 
Investigation of the effect of a constant magnetic field on salt 
—" in heat exchangers of petroleum preparation plants, 
HEAT EXCHANGERS/SEALS 
a “g the rotating heat exchanger of a gas turbine (Patent), 
HEAT EXCHANGERS/SLAGS 
i flow and NO/sub x/ kinetics: moderate temperature slag 
ow facility (MISFF), 4:33850 (FE-2524-8) 
~— flow and NO/sub x/ kinetics: moderate temperature slag 
ow facility (MTSFF), 4:33856 (FE-3087-2) 
HEAT EXCHANGERS/TUBES 
ae ' producing improved heat transfer surface (Patent), 


HEAT PIPES/HEAT TRANSFER 
Heat transfer characteristics of heat pipes, 4:34426 
HEAT PIPES/THERMAL CONDU: 
Internal thermal resistance of thermosiphons, 4:34423 
HEAT PIPES/USES 
Electrically heated liquid tank employing heat pipe heat transfer 
means (Patent), 4:34414 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
Heat pumps for domestic space heating. Large-area air heat 
exchangers on trial, 4:34007 
Saving energy with natural gas. Gas heat pumps and household 
Rey bey save _ energy and more, 4: 
HEAT PUMPS/DESIGN 
Cold gas machine (heat pumps) Rankin 4:33984 
Directly-fired domestic heat (Rankine cycle), 4:34001 


Experience in the planning pt ares bivalent air/water heat pumps. Pt. 3. 


ystems for one- and two-family dwellings, 4:34003 
HEAT PUMPS/EFFICIENCY 
= BMssine to energy conversion by alternative working 
luids, 4:3 
HEAT PUMPS/HEAT RECOVERY 
Milk cooling with heat recovery, 4:34040 
HEAT PUMPS/HEAT SOURCES 
er ae for use in heat pump installations, 4:33972 (ZAED-X- 
HEAT PUMPS/MEETINGS 
Utilization of heat pumps, 4:33980 
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HEAT PUMPS/PERFORMANCE 
Electro-driven heat pumps. Possibilities for a rational energy use, 
4:33979 
Experience in the development and application of heat pump 
systems, 4:34016 
Gas engines for use in heat pump installations, 4:33972 (ZAED-X- 
5259) 
Operating experiences with heat pumps in stables, 4:34015 
Single-source heat pump system with heat recovery in a 320-year 
old modernized frame house, 4:34000 
Steam drives for heat pumps, 4:34080 (AED-CONF-78-268-006) 
Sullage as source of heat for space-heating, 4:34064 
Utilization of heat pumps within the industry and for district 
heating, 4:34056 (NEFOS-1978-1) 
HEAT PUMPS/POWER SUPPLIES 
Heat pumps with diesel or gas engine drives, 4:33977 
HEAT PUMPS/REVIEWS 
Heat pumps today and in the future, 4:33971 
HEAT PUMPS/STIRLING ENGINES 
Experimental Stirling cycle heat pump system for small scale 
central heating, 4:33999 
HEAT PUMPS/TECHNOLOGY ASSESSMENT 
Heat pumps in Canada: the state of the art, 4:34008 
HEAT PUMPS/USES 
Dehumidification of air in water treatment plants, 4:34039 
Heating and air conditioning in an indoor swimming pool, 4:34010 
HEAT PUMPS/WASTE HEAT UTILIZATION 
Operating experiences with a waste heat pump in a photographic 
laboratory, 4:34063 
Use of heat pumps in hairdresser salons, 4:34013 
HEAT RECOVERY EQUIPMENT/DESIGN 
Heat transfer apparatus (Patent), 4:33973 
Method and device for the recovery of waste heat emitted by a 
heat source (Patent), 4:34069 
HEAT RECOVERY EQUIPMENT/PAYBACK PERIOD 
Industrial and institutional waste heat recovery (Book), 4:34060 
HEAT RECOVERY EQUIPMENT/RESEARCH PROGRAMS 
Recuperative system for high and ultrahigh temperature flue 
gases. Quarterly report, April-June 1978, 4:34055 (IDO-1672-2) 
as aap system for high and ultra-high temperature flue 
- ne” report, January-March 1978, 4:34054 (IDO- 
1672-1 
HEAT RESISTING ALLOYS/CORROSION RESISTANCE 
Erosion testing of potential valve materials for coal gasification 
systems, 4:32009 (BM-RI-8335) 
HEAT STORAGE 
See also SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/DESIGN 
Solar space ——" systems using annual heat storage. Progress 
report, January 1-September 30, 1978, 4:33071 (COO-2939-6) 
HEAT STORAGE INOMIC IMPACT 
Electric rates for commercializing thermal storage in buildings, 
4:33987 (CONF-781235-2) 
HEAT STORAGE/ENERGY CONSERVATION 
Role of thermal energy storage in industrial energy conservation, 
4:34012 (DOE/NASA/1034-79/1) 
HEAT STORAGE/HEAT TRANSFER 
Heat transfer system (Patent), 4:33072 
HEAT STORAGE/MANUALS 
Design and installation manual for thermal energy storage, 4:33069 
(ANL-79-15) 
HEAT STORAGE/SIMULATION 
Solar space heating systems using annual heat storage. Progress 
report, January 1-September 30, 1978, 4:33071 (COO- 2959-6) 
HEAT STORAGE OLOGY ASSESSMENT 
—- systems analysis FY78 progress report, 4:32934 (SERI/ 
-35-101) 
HEAT TRANSFER FLUIDS/CORROSIVE EFFECTS 
Corrosion considerations in flat-plate solar collector systems, 
:33063 


HEAT TRANSFER FLUIDS/MASS TRANSFER 
Self pumping self controlling circulation systems, 4:32963 (COO- 
4484-02 


HEAT TRANSFER FLUIDS/PUMPING 
Self pumping self controlling circulation systems, 4:32963 (COO- 
4484-02) 


See also AIR HEATERS 
FEEDWATER HEATERS 
SPACE HEATERS 
HEATERS/FAILURES 
a heater development. Final report, 4:34409 (UCRL- 
5 
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HEATERS/MECHANICAL VIBRATIONS 
Gasdynamic heater development. Final report, 4:34409 (UCRL- 
13953) 
HEATING OILS/CHARGES 
Survey for the Federal Energy Administration, July 1977 (Survey 
on electricity, gasoline, heating fuel price increases), 4:33707 
(CONS-8434-TS5) 
HEATING OILS/COST 
Structure and cost analysis of the market for light heating oil, 
4:32329 
HEATING OILS/MARKET 
Structure and cost analysis of the market for light heating oil, 
4:32329 
HEATING OILS/OIL SPILLS 
Hard aground: the story of the Argo Merchant oil spill (Book), 
4:32344 


HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
HEATING SYSTEMS/DESIGN 
Device for transporting heat energy (Patent), 4:34419 
HEATING SYSTEMS/HEAT STORAGE 
Electric rates for commercializing thermal storage in buildings, 
4:33987 (CONF-781235-2) 
HEATING SYSTEMS/OPTIMIZATION 
Device for improving the efficiency of water central heating 
(Patent), 4:33982 
HEATING SYSTEMS/PERFORMANCE 
Modern low-temperature heating system, 4:33998 
HEAVY ION ACCELERATORS/BEAM DYNAMICS 
Limitations of heavy ion synchrotron acceleration for inertial 
fusion, 4:34641 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON I1 REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
OXYGEN 16 REACTIONS 
HEAVY ION REACTIONS/ELASTIC SCATTERING 
From heavy-ion elastic scattering to fission: A unified potential for 
the description of large-scale nuclear collective motion, 4:35253 
HEAVY ION REACTIONS/FERMI GAS MODEL 
Nuclear Fermidynamics and T.D-S-H.F., 4:35249 (ORO-5126-44) 
HEAVY ION REACTIONS/FISSION 
From heavy-ion elastic scattering to fission: A unified potential for 
the description of large-scale nuclear collective motion, 4:35253 
HEAVY ION REACTIONS/FUSION REACTIONS 
From heavy-ion elastic scattering to fission: A unified potential for 
the description of large-scale nuclear collective motion, 4:35253 
Limitations of heavy ion synchrotron acceleration for inertial 
fusion, 4:34641 
HEAVY LEPTONS/LEPTONIC DECAY 
Major characteristics of the interactions in the production and 
decay of a neutral heavy lepton, 4:35152 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Major characteristics of the interactions in the production and 
decay of a neutral heavy lepton, 4:35152 
HEAVY NUCLEI/PROTON REACTIONS 
Observation of the effect of central collisions leading to formation 
of a compound nucleus in interaction of 200-MeV protons with 
nuclei, 4:35233 
HEAVY WATER/PRODUCTION 
Hydrogen isotope separation (Patent), 4:32717 
Method for heavy-water production by H2S-H2O chemical 
exchange process (Patent), 4:32719 
Process for the exchange of hydrogen isotopes using a catalyst 
packed bed assembly (Patent), 4:32718 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER COOLED REACTORS 
See also JRR-2 REACTOR 
PHWR TYPE REACTORS 
HEAVY WATER COOLED REACTORS/DESIGN 
Design guide for category II reactors light and heavy water 
cooled reactors (US DOB), 4:33380 (BNL-50831-2) 
HEAVY WATER COOLED REACTORS/ 
RECOMMENDATIONS 
Design guide for category II reactors light and heavy water 
cooled reactors (US DOE), 4:33380 (BNL-50831-2) 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
JRR-2 REACTOR 
PHWR TYPE REACTORS 
HEAVY WATER MODERATED REACTORS/FUEL CYCLE 
Fuel cycle cost studies: fabrication, reprocessing, and refabrication 
of LWR, SSCR, HWR, LMFBR, and HTGR fuels, 4:32546 
(ORNL/TM-6522) 


HELIUM II/NEUTRON DIFFRACTION 


HEISENBERG PICTURE/ADIABATIC INVARIANCE 
Semiclassical quantization of ee systems, 4:35282 
HEISENBERG PICTURE/EQUATIONS OF MOTION 
Semiclassical quantization of — systems, 4:35282 
HEISENBERG G REPRESENT RESENTATIO) 
See HEISENBERG PICTURE 
HEISSDAMPFREAKTORANLAGE 
See HDR REACTOR 
HELICAL INSTABILITY/NONLINEAR PROBLEMS 
Nonlinear helical MHD instability, 4:35388 
HELIOSTATS/COMPUTER CALCULATIONS 
User's guide for MIRVAL: a computer code for comparing 
designs of heliostat-receiver optics for central receiver solar 
wer plants, 4:32944 (SAND-77-8280) 
HELIOSTATS/PERFORMANCE 
Predicted performance of heliostats for ERDA’s 10 MWE power 
plant, 4:32937 


See also CRYOGENIC FLUIDS 
HELIUM/CORROSIVE EFFECTS 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
HELIUM/DEMAND FACTORS 
Unique helium resources are wasting: a new conservation policy is 
needed, 4:33671 (EMD-78-98) 
HELIUM/ENERGY LEVELS 
Alignment, orientation, and the beam-foil interaction, 4:35075 
(CONF-780936-2) 
HELIUM/HADRONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
HELIUM/HEATING 
Gasdynamic heater development. Final report, 4:34409 (UCRL- 
13953) 
HELIUM/KAONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
HELIUM/MUONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
HELIUM/NATURAL OCCURRENCE 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
HELIUM/PIONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
HELIUM/PRODUCTION 
Study of en concentration of helium in natural gas, 


HELIUM/ QUANTITATIVE CHEMICAL ANALYSIS 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
HELIUM/RESOURCE CONSERVATION 
Unique helium resources are wasting: a new conservation policy is 
needed, 4:33671 (EMD-78-98) 
HELIUM 3 TARGET/ELECTRON REACTIONS 
Study of the *He(e, e’p) reaction at an incident-electron energy of 
1200 MeV, 4:35187 
HELIUM 3 TARGET/PROTON REACTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. II. Results, 4:35185 
LIUM 4 


See also HELIUM II 
HELIUM 4/DIFFUSION 
Range profiles of 300- and 475-eV ‘He* ions and the diffusivity of 
“He in tungsten, 4:34209 
HELIUM 4 TARGET/ELECTRON REACTIONS 
Recoil-nucleus momentum distribution in the reaction *He(e, e’p) 
3H for 1186-MeV electrons, 4:35188 
HELIUM 4 TARGET/PHOTONUCLEAR REACTIONS 
Possible manifestations of the weak interaction in pion 
photoproduction on nucleons, 4:35148 
HELIUM 4 TARGET/PROTON REACTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. II. Results, 4:35185 
HELIUM COOLED REACTORS 
See also PEACH BOTTOM-1 REACTOR 
HELIUM COOLED REACTORS/SPECIFICATIONS 
Description, output and etn ve prospects of a 750°C helium 
direct cycle nuclear power plant with a single turbomachinery 
and intermediate cooling, 4:33332 (CEA-CONF-3950) 
HELIUM DILUTION REFRIGERATORS/DESIGN 
’He-‘He dilution refrigerator (Patent), 4:34442 
HELIUM DILUTION REFRIGERATORS/OPERATION 
’He-*He dilution refrigerator (Patent), 4:34442 
HELIUM II/NEUTRON DIFFRACTION 
Analysis of line shapes observed in the scattering of thermal 
neutrons from superfluid *He, 4:35113 





HELIUM II/ROTONS 


HELIUM II/ROTONS 
Analysis of line shapes observed in the 
neutrons from superfluid *He, 4:35113 
HELIUM IONS/BEAM pee we mean 
Accelerator system for producin — e, beams for 
studies of interactive gah og effects, 4: 
HELIUM IONS/ENERGY 
Alignment, orientation, and the A the beam-foil interaction, 4:35075 
(CONF-780936-2) 
HELIUM IONS/LET 
Theoretical analysis of the LET dependence of transient yields 
observed in pulse radiolysis with ion beams, 4:34386 
HELIUM IONS/RANGE 
Range profiles of 300- and 475-eV *He* ions and the diffusivity of 
*He in tungsten, 4:34209 
HELIUM ISOTOPES/NUCLEAR REACTION YIELD 
Experimental study of carbon-nucleus fragmentation by 
relativistic deuterons and a particles, 4:35203 
HELIUM TRITIDES/HOT ATOM CHEMISTRY 
Interaction of energetic tritium with silicon carbide, 4:34390 
HEMATIN 
See HEME 
HEMATOMAS/RADIOINDUCTION 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME/BIOSYNTHESIS 
Heme biosynthesis and drug metabolism in mice with hereditary 
hemolytic anemia, 4:34851 
HEMIN 
See HEME 
HEMORRHAGE/RADIOINDUCTION 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
HEREDITY 
See GENETICS 
HEXANE/COMBUSTION PRODUCTS 
Gas-chromatographic analysis of the flame gases of a n-hexane 
pool flame, 4:34397 
HEXANE/SPECIFIC HEAT 
Experimental investigation of isobaric heat capacity of n-hexane, 
4:32314 
HFR REACTOR/NEUTRON FLUX 
Characteristics of H.F.R. facilities, 4:33525 (EUR-5667(Pt.2)) 
HFR REACTOR/REACTOR KINETICS 
Characteristics of H.F.R. facilities, 4:33525 (EUR-5667(Pt.2)) 
HGI2 SEMICONDUCTOR DETECTORS/ENERGY 
RESOLUTION 
Toward the energy resolution limit of ew iodide in room 
temperature low energy x-ray spectrometry, 4:34676 
HGI2 SEMICONDUCTOR DETECTORS/FABRICATION 
Recent improvements in HglI2 detectors, 4:34677 
HGI2 SEMICONDUCTOR DETECTORS/PROBES 
Fabrication and evaluation of Hglz miniature probes for in-vivo 
medical applications, 4:34889 
HIGH BTU GAS/SYNTHESIS 
Conversion of organic wastes and biomass to substitute natural 
gas, 4:32750 
HIGH ENERGY PHYSICS/MEETINGS 
Tenth international conference on high energy accelerators, 
4:34585 
Tenth international conference on high energy accelerators, 
4:34586 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX REACTOR PETTEN 
See HFR REACTOR 
HIGH-BETA PLASMA/COMPUTER CODES 
Athene 1: a one-dimensional equilibrium-diffusion code, 4:35348 
HIGH-FREQUENCY HEATI TING 
See also ICR HEATING 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Present status of two R.F. heating schemes: I.C.R.H. and 
L.H.R.H., 4:35297 (CEA-CONF-4125) 
HIGH-LEVEL RADIOACTIVE WASTES/ORIGIN 
Description of solid waste expected from a large commercial 
reprocessing plant, 4:32555 
HIGH-LEVEL RADIOACTIVE WASTES/VOLUME 
Description of solid waste expected from a large commercial 
reprocessing plant, 4:32555 
HIGH-PURITY GE DETECTORS/RADIATION EFFECTS 
High-energy proton radiation damage of high-purity germanium 
detectors (6 GeV/c), 4:34722 
HIGH-PURITY GE DETECTORS/TESTING 
Development of an on-line hyperpure germanium process 
radiation monitoring system, 4:33505 
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HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HISTIDINE/BIOCHEMICAL REACTION KINETICS 
Amino acid sequence of a myosin fragment that contains SH-1, 
SH-2, and N/sup tau/-methylhistidine, 4:34858 
HISTONES/BIOCHEMICAL REACTION KINETICS 
Circular dichroic and sedimentation studies of phosphorylated H1 
from Chinese hamster cells, 4:34848 
HISTONES/DICHROISM 
Circular dichroic and sedimentation studies of phosphorylated H1 
from Chinese hamster cells, 4:34848 
HISTONES/PHOSPHORYLATION 
Circular dichroic and sedimentation studies of phosphorylated H1 
from Chinese hamster cells, 4:34848 
HODOSCOPES/DESIGN 
Novel design for a hodoscope with 1 mm granularity (200-GeV 
hadrons), 4:34715 
HODOSCOPES/PLANNING 
Detector development summary, 4:34699 (BNL-25894) 
HOLMIUM COMPLEXES/SYNTHESIS 
Vapor complexes of samarium(III) and peeertenee chlorides 
with aluminium(III) chloride, 4:34347 
HOMOGENEOUS PLASMA/PARAMETRIC INSTABILITIES 
Parametric excitation of high-frequency electrostatic waves in a 
homogeneous cold plasma, 4:35382 
Relativistic effects in the parametric excitation of low-frequency 
electrostatic waves, 4:35401 
HOMOGENEOUS PLASMA/PLASMA WAVES 
Parametric excitation of high-frequency electrostatic waves in a 
homogeneous cold plasma, 4:35382 
Relativistic effects in the parametric excitation of low-frequency 
electrostatic waves, 4:35401 
HOMOGENEOUS PLASMA/RELAXATION 
Evolution and enhanced relaxation of a homogeneous isotropic 
two-dimensional plasma in a uniform magnetic field, 4:35346 
HOMOGENEOUS PLASMA/TWO-DIMENSIONAL 
CALCULATIONS 
Evolution and enhanced relaxation of a homogeneous isotropic 
two-dimensional plasma in a uniform magnetic field, 4:35346 
HONDURAS/GEO EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-4051-26) 
HOPPERS/VALVES 
State-of-the-art lock hopper valve test plan, 4:32017 (MERC-78/2) 
HOSPITALS/RADIOA' WASTE DISPOSAL 
Post metabolic wasting in —_ 4:34884 (EUR-5734) 
HOSPITALS/TOTAL GY SYSTEMS 
Total energy utilization in hospitals, 4:34011 
HOT LABS/RADIATION HAZARDS 
Source term and radiation dose estimates for postulated damage to 
the 102 Building at the General Electric Vallecitos Nuclear 
Center, 4:32700 (PNL-2844) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/HYBRID RESONANCE 
Lower hybrid waves in a coaxial double-plasma, 4:35416 
HOT-WATER SYSTEMS/HEAT TRANSFER 
Economic analysis of heat transmission from low temperature 
eothermal sources (150 to 300 F.), 4:33093 
= a emery CONDITIONERS 
and cooling efficiency control (Patent), 4:33996 
HOUSE: / AIR CONDITIONING 
Directly-fired domestic heat pump (Rankine cycle), 4:34001 
Saving energy with natural gas. Gas heat pumps and household 
heating centers save 50% energy and more, 4:34002 
HOUSES/AIR INFILTRATION 
Infiltration: pressuriztion correlations: detailed measurement on a 
California house, 4:33990 (LBL-7824) 
HOUSES/ENERGY ANALYSIS 
Energy analysis for solar energy plants and eee heat 
insulation in the one-family aon range, 4:329 
HOUSES/ENERGY CONSERVATION 
Development of retrofit energy conservation and solar heating 
systems, Phase I. Technical report, 4:32974 (NMEI-20) 
Rational use of energy in home heating, 4:34004 
Saskatchewan energy conservation house, 4:32991 
HOUSES/FLUE GAS 
Heat transfer a atus (Patent), 4:33973 
HOUSES ACES 
| and cooling efficiency control (Patent), 4:33996 
HOUSES/HEAT RECOVERY EQUIPMENT 
Heat transfer a atus ee 4:33973 
HOUSES/HEATING LO 
Passive solar homing oe pan for Canada, 4:32997 
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HOUSES/HEATING SYSTEMS 
Modern low-temperature heating system, 4:33998 
HOUSES/NATURAL GAS 
Saving energy with natural gas. Gas heat pumps and household 
heating centers save 50% energy and more, 4:34002 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Passive solar heating design for Canada, 4:32997 
Saskatchewan energy conservation house, 4:32991 
Tsawwassen “environmentally responsive” experimental house, 
4:32996 
Use of south facing windows for solar heating in a Northern 
climate, 4:32998 
HOUSES/SOLAR HEATING SYSTEMS 
Development of retrofit energy conservation and solar heating 
systems, Phase I. Technical report, 4:32974 (NMEI-20) 
Saskatchewan energy conservation house, 4:32991 
HOUSES/SOLAR SPACE HEATING 
Energy analysis for solar energy plants and improved heat 
insulation in the one-family house range, 4:32982 
Meadowvale solar experiment performance report, 4:32993 
Solar heating system and operation for the Nu-West model home, 
4:32995 
HOUSES/SOLAR WATER HEATING 
Energy analysis for solar energy plants and improved heat 
insulation in the one-family house range, 4:32982 
Solar heating system and operation for the Nu-West model home, 
4:32995 
Tsawwassen “environmentally responsive” experimental house, 
4:32996 
HOUSES/SPACE HEATING 
Directly-fired domestic heat pump (Rankine cycle), 4:34001 
Heat pumps for domestic space heating. Large-area air heat 
exchangers on trial, 4:34007 
Rational use of energy in home heating, 4:34004 
Saving energy with natural gas. Gas heat pumps and household 
heating centers save 50% energy and more, 4:34002 
Single-source heat pump system with heat recovery in a 320-year 
old modernized frame house, 4:34000 
HOUSES/THERMAL INSULATION 
Energy analysis for solar energy plants and improved heat 
insulation in the one-family house range, 4:32982 
Homeowners’ demand for home insulation, 4:33988 (CONS-8434- 


T6) 
HPRR REACTOR/SPECIFICATIONS 
Technical specifications: Health Physics Research Reactor, 
4:33538 (ORNL/TM-4637) 
HTGR PEACH BOTTOM REACTOR 

See PEACH BOTTOM-1 REACTOR 
HTGR TYPE REACTORS 

See also PEACH BOTTOM-1 REACTOR 

Sliding wear studies of sprayed chromium carbide-nichrome 
coatings for gas-cooled reactor applications, 4:34278 (GA-A- 
15133 

HTGR TYPE REACTORS/BLOWERS 

High cycle fatigue of Type 422 stainless steel, 4:33331 (BNL- 
NUREG-25332) 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Development and testing of a laser-system for determination of the 
fission product - release and -distribution of coated particles, 
4:33338 (Juel-1496) 

Influence of ZrC and SiC additives on the thermal migration of 
BISO-coated (Th,U)O: kernels, 4:33335 (GA-A-15202) 

Operation and postirradiation examination of ORR capsule OF-2: 
accelerated testing of HTGR fuel, 4:33339 (ORNL-5428) 

HTGR TYPE REACTORS/FISSION PRODUCTS 

Carbon-14 production in nuclear reactors, 4:33289 

HTGR TYPE REACTORS/FUEL CYCLE 

Fuel cycles of D2O-, fast breeder and high temperature reactors, 
4:33330 (AED-Conf-77-498-087) 

Fuel cycle cost studies: fabrication, reprocessing, and refabrication 
of LWR, SSCR, HWR, LMFBR, and HTGR fuels, 4:32546 
(ORNL/TM-6522) 

HTGR TYPE REACTORS/LOSS OF FLOW 

Investigations of the consequences of hypothetical accidents for 
high temperature reactors. II. Consequences following a breach 
of the primary circuit together with additional failure of active 
engineered safeguards (HSK 2), 4:33575 (Juel-1466) 

HTGR TYPE REACTORS/PRESSURE VESSELS 

Comparison of elastic-plastic and variable modulus-cracking 
constitutive models for prestressed concrete reactor vessels, 
4:33577 (LA-UR-78-2873) 

PCRV structural response verification, 4:33334 (GA-A-15171) 

HTGR TYPE REACTORS/REACTOR CORES 

Heat transfer and fluid dynamical problems of high temperature 

reactors, 4:33340 (UTNL-R-0046) 
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HTGR TYPE REACTORS/SOLID FUELS 
Thermodynamic assessment of the HTGR fuel system Th-U-C-O, 
4:34286 
HTGR TYPE REACTORS/SPECIFICATIONS 
Description, output and development prospects of a 750°C helium 
direct cycle nuclear power plant with a single turbomachinery 
and intermediate cooling, 4:33332 (CEA-CONF-3950) 
HTGR TYPE REACTORS/STEAM GENERATORS 
Weld performance in high-temperature gas-cooled reactors, 
4:33336 (GA-A-15269) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/ENERGY CONSUMPTION 
Principles of political ecology, 4:33658 (PB-283579) 
HUMAN POPULATIONS/ENVIRONMENTAL 
PATHWAY 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
Impact of release of cesium-134 and -137 from Windscale on the 
marine environment, 4:32690 (AED-Conf-77-473-018) 
HUMAN POPULATIONS/HEALTH HAZARDS 
Comparison of gaseous effluent standards for nuclear and fossil 
fuel power production facilities, 4:34799 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate and effects of beryllium), 
4:34970 (ORNL/EIS-87) 
HUMAN POPULATIONS/QUALITY OF LIFE 
Principles of political ecology, 4:33658 (PB-283579) 
HUMAN POPULATIONS/RADIATION DOSES 
1CO. emissions from the WAK, 4:32571 (AED-Conf-77-473-011) 
Evaluation of the radiological impact on the environment from 
normal operation of large fuel reprocessing plants, 4:32698 
(AED-Conf-77-473-015) 
Potential population dose from radon-222 released by uranium 
tailings piles, 4:32695 
Radiological assessment methodology for uranium mills, 4:32505 
HUMAN POPULATIONS/STABILITY 
Principles of political ecology, 4:33658 (PB-283579) 
HUMIC ACIDS/ENVIRONMENTAL EFFECTS 
Factors influencing pH in lake water, 4:34816 (IVL-B-443) 
HUMIDITY/DATA PROCESSING 
Flight measurements on cooling tower plumes: measurement data 
from the NEURATH II Measurement Program on wet natural 
draft cooling towers, 4:34797 (ANL-Trans-1160) 
HUNGARY/ENERGY POLICY 
Development of the energy situation in the world and in Hungary. 
The future of nuclear energy, 4:33273 
HUNGARY/NUCLEAR POWER 
Development of the energy situation in the world and in Hungary. 
The future of nuclear energy, 4:33273 
HUNGARY/RADIOACTIVE WASTE DISPOSAL 
Processing and storage of radioactive wastes in Hungary, 4:32588 
(JPRS-72818) 
HUNGARY/RADIOACTIVE WASTE PROCESSING 
Processing and storage of radioactive wastes in Hungary, 4:32588 
(JPRS-72818) 
HVAC SYSTEMS/ELECTRICAL INSULATION 
Test facilities for the investigation of very high ac voltages in the 
USA and Italy, 4:33210 
HVAC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Transient phenomena in high-voltage networks and their influence 
on the design of protection equipment, 4:33235 
HVAC SYSTEMS/LIGHTNING ARRESTERS 
Aging tests performed on full 108-kV current limiting arresters, 
4:33217 
HVAC SYSTEMS/OPERATION 
Electric Power System of Armenian SSR, 4:33114 (DOE/ET- 
0076) 
HVAC SYSTEMS/RELAYS 
Static distance relays of the series LI6, LIU6, LIZ6, 4:33236 
HVAC SYSTEMS/TRANSIENTS 
Transient phenomena in high-voltage networks and their influence 
on the design of protection equipment, 4:33235 
HVDC SYSTEMS/CONTROL EQUIPMENT 
Selective voltage and current control for high voltage dc 
transmission systems (Patent), 4:33242 
HYBRID COMPUTERS/COMPARATIVE EVALUATIONS 
Micro/mini and hybrid computer costs for solving dynamic 
models, 4:35492 (UNI-SA-60) 
HYBRID ELECTRIC-POWERED VEHICLES/ 
BIBLIOGRAPHIES 
DOE/STOR bibliography for flywheel energy systems, 1977, 
4:33615 (UCRL-52637) 
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HYBRID ELECTRIC-POWERED VEHICLES/ 
COMMERCIALIZATION 
Commercialization focus group interview: electric/hybrid 
vehicles. Summary report, 4:34130 (DOE/TIC-10008) 
Factors affecting the commercialization of electric and hybrid 
vehicles, 4:34128 (COO-4250-02) 
HYBRID ELECTRIC-POWERED VEHICLES/ 
DEMONSTRATION PROGRAMS 
Factors affecting the commercialization of electric and hybrid 
vehicles, 4:34128 (COO-4250-02) 
HYBRID ELECTRIC-POWERED VEHICLES/DESIGN 
Preliminary design analysis of the quasi-electric drive vehicle, 
4:34133 (UCRI-52613) 
HYBRID ELECTRIC-POWERED VEHICLES/ENERGY 
CONSERVATION 
Electric/hybrid vehicles focus group research, 4:34131 (DOE/ 
TIC-10009) 
HYBRID ELECTRIC-POWERED VEHICLES/EVALUATION 
Electric/hybrid vehicles focus group research, 4:34131 (DOE/ 
TIC-10009) 
HYBRID ELECTRIC-POWERED VEHICLES/OPERATION 
Preliminary design analysis of the quasi-electric drive vehicle, 
4:34133 (UCRL-52613) 
HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 
PROGRAMS 
Electric and hybrid vehicle program. Quarterly report, October, 
November, December 1978, 4:34129 (DOE/CS-0026-5) 
HYBRID REACTORS/DESIGN 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 
1 


HYBRID REACTORS/ECONOMIC ANALYSIS 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 
1) 
Status and prospects of advanced fissile fuel breeders, 4:35419 
(CONF-790117-1) 
HYBRID REACTORS/LOSS OF COOLANT 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 
1 


HYBRID REACTORS/NEUTRON TRANSPORT THEORY 
Application of discrete-ordinates transport methods to analysis of 
fusion-fission hybrid blankets, 4:35429 
HYBRID REACTORS/PLANNING 
1978 source book for fusion-fission hybrid systems. Executive 
summary, 4:35421 (COO-4601-T1) 
HYBRID REACTORS/SYNTHETIC FUELS 
Non-electrical uses of thermal energy generated in the production 
of fissile fuel in fusion-fission reactors: a comparative economic 
parametric analysis for a hybrid with or without synthetic fuel 
production, 4:32487 (LA-UR-79-574) 
HYBRID REACTORS/SYSTEMS ANALYSIS 
Analysis of laser-fission-fusion systems. Time-dependent coupled 
nuclear-thermohydrodynamic analysis and applications, 4:35462 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRATES/THERMOCHEMICAL HEAT STORAGE 
Chemical heat-storage pump, 4:33617 
HYDRAULIC FRACTURING/PROPPING AGENTS 
— for fracturing well formations using aqueous gels (Patent), 
4:32238 
HYDRAULIC MINING 
Water as a working and transport medium in mining. Pt. 1, 
4:32137 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/CONSTRUCTION 
Small hydro development in Norway, 4:32787 (IDO-10076) 
HYDRAULIC TURBINES/CONTROL SYSTEMS 
Small hydro development in Norway, 4:32787 (IDO-10076) 
HYDRAULIC TURBINES/DESIGN 
Straflo turbine, 4:32789 (IDO-10076) 
HYDRAULIC TURBINES/ECONOMICS 
Small hydro development in Norway, 4:32787 (IDO-10076) 
HYDRAULIC TURBINES/NOZZLES 
Injection nozzle geometries pursuant to the reduction of draft tube 
surge in hydroelectric pump-turbines. Master’s thesis, 4:32783 
(AD-A-058826) 
HYDRAULIC TURBINES/OPERATION 
Ossberger cross-flow turbines, 4:32791 (IDO-10076) 
Straflo turbine, 4:32789 (IDO-10076) 
HYDRAULIC TURBINES/PERFORMANCE 
Small hydro development in Sweden, 4:32786 (IDO-10075) 
HYDRAULIC TURBINES/REVIEWS 
Development of hydroelectric power in the Midwest, 4:32764 
(IDO- 10076) 
Leffel hydraulic turbines, 4:32790 (IDO-10076) 
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HYDRAULIC TURBINES/SURGES 
Injection nozzle geometries pursuant to the reduction of draft tube 
surge in hydroelectric pump-turbines. Master's thesis, 4:32783 
(AD-A-058826) 
IRAULICS 


Hydraulic considerations of the fish collection and removal 
concept, 4:34823 
IRAZINE FUEL CELLS/FUEL FEEDING SYSTEMS 
Equipment for measuring and controlling the concentration of 
liquid reagents dissolved in electrolytes of fuel cell batteries 
(German patent), 4:33964 
HYDRAZINE FUEL CELLS/FUEL SYSTEMS 
Fuel cell battery (Patent), 4:33958 
HYDRAZINE FUEL CELLS/WATER REMOVAL 
Device for water removal in hydrazine fuel cell batteries (Patent), 
4:33969 
HYDRAZOIC ACID/DISTRIBUTION FUNCTIONS 
Hydrazoic acid distribution coefficients in Purex processing, 
4:32535 
HYDRIDES/ENERGY STORAGE 
Hydrogen-hydrides energy concept, 4:32735 
HYDRIODIC ACID/CHEMICAL REACTIONS 
Growth and decay properties of trapped H and D atoms produced 
by the photolysis of HI, DI, and HBr in 3MP-d,, glass. 
Evidence for tunneling abstraction of D from C-D bonds by H', 
4:34338 
HYDROBROMIC ACID/CATALYTIC EFFECTS 
Infrared laser induced organic reactions. 2. Laser vs. thermal 
inducment of unimolecular and hydrogen bromide catalyzed 
bimolecular dehydration of alcohols, 4:34380 
HYDROBROMIC ACID/CHEMICAL REACTIONS 
Growth and decay properties of trapped H and D atoms produced 
by the photolysis of HI, DI, and HBr in 3MP-di, glass. 
pes ag for tunneling abstraction of D from C-D bonds by H’, 
4:34338 
HYDROCARBON FUEL CELLS/ELECTROLYTES 
Definition of chemical and electrochemical properties of a fuel 
cell electrolyte. Interim technical report, 25 December 1977-24 
July 1978 (Organic acids), 4:33961 (AD-A-058795) 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ALKYNES 
BENZENE 
BENZOPYRENE 
NAPHTHALENE 
POLYENES 
STILBENE 
TETRALIN 
XYLENES 
Effect of geochemical changes of crude oils on composition of 
light hydrocarbons, 4:32356 
HYDROCARBONS/AIR POLLUTION ABATEMENT 
Low emission combustion apparatus (Patent), 4:34122 
HYDROCARBONS/AIR POLLUTION CONTROL 
Pollution control device (Patent), 4:34140 
HYDROCARBONS/CATALYTIC CRACKING 
Catalytic reaction chamber for gravity-flowing catalyst particles 
(Patent), 4:32275 
Hydrocarbon conversion process utilizing a magnetic field in a 
fluidized bed of catalytic particles (Patent), 4:32273 
HYDROCARBONS/COMBUSTION 
— prediction: the framework for a new approach, 
4:3242 
HYDROCARBONS/COMPARATIVE EVALUATIONS 
Oral toxicity of solvent refined coal-related hydrocarbons (Rats), 
4:34981 (PNL-2850(Pt.1)) 
HYDROCARBONS/CONFIGURATION MIXING 
Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of di-u-hydrido- 
decacarbonyltriosmium, (u-H)2Oss(CO):0, containing a four- 
center, four-electron H2Os2 bond, 4:34344 
Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of the crystal and molecular structure 
of (1-H)20s3(CO);0(u-CHa), 4:34345 
HYDROCARBONS/D MPOSITION 
Procedure and device for synthesizing a gas mixture containing 
acetylene, ethylene, methane, and hydrogen by thermal 
cracking of liquid hydrocarbons Gaunt) 4:32747 
HYDROCARBONS/DESULFURIZATIO) 
Hydrocarbon conversion process atlizing ¢ a magnetic field in a 
fluidized bed of catalytic particles (Patent), 4:32273 
HYDROCARBONS/ENVIRONMENTAL TRANSPORT 
—_— oxidants in the atmosphere, 4:34768 (SNV-PM- 
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HYDROCARBONS/FLUORESCENCE 
Fluorescence indicator for the analysis of hydrocarbon mixtures 
(Patent), 4:34326 
HYDROCARBONS/FRACTIONATION 
Comparative analysis of gas separation schemes in petroleum 
refineries and petrochemical combines (Deethanization, 
depropanization.), 4:32287 
Use and production of high-purity hydrocarbons, 4:32746 
HYDROCARBONS/HYDROCRACKING 
Hydrocarbon hydrofining utilizing a catalyst containing a 
synthetic amorphous silica (Patent), 4:32279 
HYDROCARBONS/HYDROGENATION 
Moving bed catalytic process for hydrocarbon conversion 
(Patent), 4:32280 
HYDROCARBONS/OXIDATION 
Investigation of hydrocarbon oxidation reaction in the drop state, 
4:32264 
HYDROCARBONS/PROCESSING 
Optimal design of multistage rectification plants operating with 
vapour recompression, 4:32284 
HYDROCARBONS/PRODUCTION 
Use and production of high-purity hydrocarbons, 4:32746 
HYDROCARBONS/QUANTITATIVE CHEMICAL ANALYSIS 
Fluorescence indicator for the analysis of hydrocarbon mixtures 
(Patent), 4:34326 
HYDROCARBONS/REFORMER PROCESSES 
Hydrocarbon conversion with a selectively sulfided acidic 
multimetallic catalytic composite (Patent), 4:32283 
HYDROCARBONS/SOLVENT EXTRACTION 
Method for the treatment of a hydrocarbon oil with a selective 
solvent in two extraction zones (Patent), 4:32309 
HYDROCARBONS/STRUCTURAL CHEMICAL ANALYSIS 
Equilibrium geometries and relative energies of the lowest singlet 
and triplet states of o-, m-, and p-benzyne, 4:34360 
HYDROCARBONS/THERMAL CRACKING 
Method and apparatus for determining the thermal cracking 
behavior of hydrocarbon feeds for cracking furnaces (Patent), 
4:32276 
Process for the thermal cracking of hydrocarbons (Patent), 
4:32274 
HYDROCARBONS/TOXICITY 
Developmental toxicity of SRC-related hydrocarbons (Rats), 
4:34980 (PNL-2850(Pt.1)) 
Oral toxicity of solvent refined coal-related hydrocarbons (Rats), 
4:34981 (PNL-2850(Pt. 1)) 
IROCHLORIC ACID/BIOLOGICAL EFFECTS 
Late effects following exposure to graded doses of HNOs, HCl, 
and H2SO, aerosols, 4:34986 (PNL-2850(Pt.1)) 
HYDROCHLORIC ACID/CHEMICAL REACTIONS 
Infrared photochemistry of halogenated ethylenes, 4:34381 
HYDROCRACKING 
See also CATALYTIC CRACKING 
HYDROCRACKING/CATALYSTS 
Hydrocarbon hydrofining utilizing a catalyst containing a 
synthetic amorphous silica (Patent), 4:32279 
HYDROCYANIC ACID/CHEMICAL REACTION YIELD 
Review of ammonia and hydrogen cyanide concentrations in low 
and medium-Btu coal gases, 4:32015 (FE-2762-2) 
HYDROCYANIC ACID/REMOVAL 
Review of ammonia and hydrogen cyanide concentrations in low 
and medium-Btu coal gases, 4:32015 (FE-2762-2) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
HYDRODYNAMICS/COMPUTER CODES 
SKTWO: a two-dimensional Lagrangean wavecode with shock 
fitting, 4:35281 (SAND-78-1806) 
HYDRODYNAMICS/FLOW MODELS 
Hydrodynamic and mass transfer behaviour of sieve plates in the 
spray and bubble regions, 4:34531 
HYDRODYNAMICS/FRACTIONATION 
Hydrodynamic and mass transfer behaviour of sieve plates in the 
spray and bubble regions, 4:34531 
HYDRODYNAMICS/RESEARCH PROGRAMS 
H-Division quarterly report, October-December 1978, 4:34143 
(UCRL-50028-78-4) 
HYDRODYNAMICS/SUPERSONIC FLOW 
Cut = be a laser beam by an expanding supersonic plasma, 
4:351 
HYDROELECTRIC POWER/CAPACITY 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 


HYDROGEN/CHEMICAL REACTION YIELD 


HYDROELECTRIC POWER/ECONOMICS 
Generation and interface technology, 4:32795 (IDO-10076) 
HYDROELECTRIC POWE: AL ASPECTS 
Generation and interface technology, 4:32795 (IDO-10076) 
HYDROELECTRIC POWER/POWER TRANSMISSION 
Generation and interface technology, 4:32795 (IDO-10076) 
HYDROELECTRIC POWER/WATER DEMAND 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 
HYDROELECTRIC POWER/WATER RESOURCES 
World's water power resources, 4:32782 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Diversion-type run-of-river power stations, 4:32798 
HYDROELECTRIC POWER PLANTS/DAMS 
Cultural resource investigation: Grand Coulee Dam third power 
plant extension. Volume 1, 4:32810 (PB-283172) 
Epoxy-coal hydraulic insulation for structures of the Nurek 
Hydroelectric Powerplant, 4:32773 
Seepage through the concrete of the aay _ of the UST- 
ILIM Hydroelectric Powerplant dam, 4:3277 
HYDROELECTRIC POWER PLANTS/ FEASIBILITY 
STUDIES 


Regional hydroelectric reclamation, 4:32808 (PB-284530) 
HYDROELECTRIC POWER PLANTS/HEALTH 
Investigations of the technical, organisational, and social 
preconditions for risk strategies in the field of technological 
development. Intermediate report 200/1: comparing the health 
risk connected with different electric power generation 
technologies, 4:32193 (BF-R-62.530-200/1) 
HYDROELECTRIC POWER PLANTS/HYDRAULIC 
TURBINES 


Injection nozzle geometries pursuant to the reduction of draft tube 
surge in hydroelectric pump-turbines. Master's thesis, 4:32783 
(AD-A-058826 

HYDROELECTRIC POWER PLANTS/OPERATION 

Hydro storage, river-flow regulation and coordination, 4:32769 
(IDO-10076) 

Operating conditions of the Krasnoyarsk Hydroelectric Plant, and 
its part of the Angara-Yenisey grid of hydroelectric plants of 
the united power system of Siberia, 4:32799 

HYDROELECTRIC POWER PLANTS/PLANNING 
Regional hydroelectric reclamation, 4:32808 (PB-284530) 
HYDROELECTRIC POWER PLANTS/POWER GENERATION 

Electric Power System of Armenian SSR, 4:33114 (DOE/ET- 
0076) 

Operating conditions of the Krasnoyarsk Hydroelectric Plant, and 
its part of the Angara-Yenisey grid of hydroelectric plants of 
the united power system of Siberia, 4:32799 

HYDROELECTRIC POWER PLANTS/SPECIFICATIONS 

Idaho Falls hydroelectric project. Design criteria, 4:32784 (IDO- 

1699-1 


99-1) 
HYDROELECTRIC POWER PLANTS/TURBOGENERATORS 
Asynchronous conditions of hydraulic generator operation at the 
Krasnoyarsk Hydroelectric Plant on the basis of a mathematical 
model, 4:32800 
Idaho Falls Hydroelectric Project. Selection of unit size, 4:32785 
(IDO-1699-2) 
Parameters and losses of hydrogenerator damping systems, 
4:32797 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/ABSORPTION 
Hydrogen absorption in YNi,Mn, an alloy with the cubic UNis 
structure, 4:34224 
HYDROGEN/ADSORPTION 
Interaction of carbon monoxide and hydrogen with the (1010) face 
of ruthenium, 4:34333 (IS-T-854) 
Iron-titanium-hydrogen system: a transmission electron 
microscope (TEM) study, 4:34268 
HYDROGEN/BACKSCATTERING 
Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
HYDROGEN/BALMER LINES 
Profile of the Hn@ radio lines in a static ion field, 4:35046 
HYDROGEN/CHEMICAL REACTION KINETICS 
Effect of vibrational excitation in reactions of OH with H2. 
Interim report, 4:34375 (AD-A-058571) 
HYDROGEN/CHEMICAL REACTION YIELD 
Hydrolysis of octahydrotriborate in cold acidic methanol-water 
solutions. Preparation of BsH7yOHe and BsH;OH, 4:34346 
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HYDROGEN/CHEMICAL REACTIONS 
Transition metal chemistry under carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO.933- 3) 
HYDROGEN/COMBUSTION 
Interchangeability prediction: the framework for a new approach, 
4:32426 
HYDROGEN/CONFIGURATION MIXING 
Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of di-u-hydrido- 
decacarbonyltriosmium, (j1-H)2Oss(CO):0, containing a four- 
center, four-electron H2Os; bond, 4:34344 
Interaction of hydrogen and hydrocarbons with transition metals. 
ere diffraction study of the crystal and molecular structure 
-H)20s3(CO)io = 4:34345 
EN/DESO: 
"a absorption in YNuMo, an alloy with the cubic UNis 
structure, 4:34224 
HYDROGEN/DIFFUSION 
— of hydrogen by binary vanadium-chromium alloys, 
4:34225 
HYDROGEN/ENERGY LEVELS 
Photoionization of atoms. Progress report, 1 April 1978-30 March 
1979 (Summaries of research activities at the Univ. Nebraska), 
4:35076 (COO-2892-13) 
HYDROGEN/FLAMES 
Calculation of the structure of laminar flat flames. Pt. 3. Structure 
of burner-stabilized hydrogen-oxygen and hydrogen-fluorine 
flames, 4:32738 
HYDROGEN/FUEL INJECTION SYSTEMS 
Pneumatic hydrogen pellet injection system for the ISX tokamak, 
4:35446 
HYDROGEN/HOT ATOM CHEMISTRY 
Interaction of energetic tritium with silicon carbide, 4:34390 
HYDROGEN/HYDRIDES 
Hydrogen-hydrides energy con 
HYDROGEN/ION-ATOM CO 
Electron capture by slow multicharged ions in atomic and 
molecular hydrogen, 4:35094 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
HYDROGEN/IONIZATION 
Ionization in a dense hydrogen plasma: analytic solution of the 
master equation, 4:35345 
HYDROGEN/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and Hz at intermediate 
velocities, 4:35095 
HYDROGEN/METALLURGICAL EFFECTS 
Mechanisms of ag cot —- delayed cracking in hydride 
forming materials, 4:34 
HYDROG N/NUCLEAR FIREB 
Thermal hazard from oq fireballs, 4:32736 (SAND-78-1589) 
HYDROGEN/PURIFICATION 
New method for obtaining hydrogen with carbon molecular 
sieves, 4:32726 (AED-CONF-77-422-001) 
HYDROGEN/SAFETY 
Hydrogen safety problems, 4:32737 
HYDROGEN/SOLUBILITY 
Solubility of hydrogen and deuterium in body-centered-cubic 
uranium alloys, 4:34231 
HYDROGEN/STARK EFFECT 
Profile of the Hn radio lines in a static ion field, 4:35046 
HYDROGEN/STORAGE 
Closed cell metal foam method (Patent), 4:34159 
Hydrogen —— in YNi,Mn, an alloy with the cubic UNis 
structure, 4:3422 
nae auanndinibaass system: a transmission electron 
microsco) Oe pn be ve 4:34268 
HYDROGEN/TRAPPIN 
Model for hydrogen an backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
HYDROGEN 1 MINUS BEAMS/BEAM EXTRACTION 
High current negative ion beams, 4:34645 
HYDROGEN 1 TARGET/DEUTERON REACTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. II. Results, 4:35185 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Analysis of parity violating nuclear effects at low eal 4:35183 
HYDROGE 1 TARGET/PROTON REACTIONS 
Analysis of parity violating nuclear effects at low energy, 4:35183 
HYDROGEN 2 
See DEUTERIUM 


t, 4:32735 
IONS 
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HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS/EVALUATION 
Hydrogen technology: an overview, 4:32724 (BNL-25760) 
HYDROGEN FUEL CELLS/SHUTDOWNS 
Process for shutting off fuel cell batteries without maintenance 
and in ready to operate condition (German patent), 4:33957 
HYDROGEN FUELS/COMBUSTION 
Some experience in the use of hydrogen fuel for a reciprocating 


See also HYDROGEN IONS 2 PLUS 
HYDROGEN IONS 3 PLUS 
HYDROGEN IONS/CHARGE EXCHANGE 
Dynamics of the composition of a hydrogen beam in a hydrogen 
target, 4:35441 (BNL-tr-673) 
HYDROGEN IONS 2 PLUS/ELECTRON-ION COLLISIONS 
Energy dependence of dissociative recombination below 0.08 eV 
measured with (electron-ion) merged-beam technique, 4:35092 
HYDROGEN IONS 3 PLUS/ELECTRON-ION COLLISIONS 
Energy dependence of dissociative recombination below 0.08 eV 
measured with (electron-ion) merged-beam technique, 4:35092 
HYDROGEN ISOTOPES/NUCLEAR REACTION YIELD 
Experimental study of carbon-nucleus fragmentation by 
relativistic deuterons and a particles, 4:35203 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/CHEMICAL REACTIONS 
Kinetics of the interaction of HO: and O2~ radicals with hydrogen 
peroxide. The Haber-Weiss reaction, 4:34385 
HYDROGEN PRODUCTION 
See also THERMOCHEMICAL PROCESSES 
Procedure and device for synthesizing a gas mixture containing 
acetylene, ethylene, methane, and hydrogen by thermal 
cracking of liquid hydrocarbons (Patent), 4:32747 
HYDROGEN PRODUCTION/BIOCHEMICAL FUEL CELLS 
Biochemical fuel cell utilizing immobilized hydrogen-producing 
bacteria, 4:33796 
HYDROGEN PRODUCTION/BOSCH PROCESS 
Central receiver for the production of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956-2) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Gaz de France's research work in the field of hydrogen, 4:32729 
Hydrogen from existing falling-water sites: an initial feasibility 
assessment (summary), 4:32728 (CONF-781 142-8) 
Method of electrolytic hydrogen production in the medium- 
temperature, high-pressure range (Patent), 4:32730 
HYDROGEN PRODUCTION/IN-SITU GASIFICATION 
Prospects offered by underground gasification under pressure, in 
the field of coal chemistry, 4:32031 
HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 
Fuel reformer for generating gaseous fuel containing hydrogen 
and/or carbon monoxide (Patent), 4:32734 
HYDROGEN PRODUCTION/PHOTOCHEMICAL 
REACTIONS 
Prospects for the photochemical storage of solar energy, 4:32922 
HYDROGEN PRODUCTION/PHOTOLYSIS 
Photochemical hydrogen production through solar radiation by 
means of the membrane principle, 4:32923 
HYDROGEN PRODUCTION/PYROLYSIS 
Studies on closed-cycle processes for hydrogen production. II. 
Progress report for the F. Y. 1975 and 1976, 4:32727 (JAERI- 
M-7316) 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Gaz de France's research work in the field of hydrogen, 4:32729 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
Production of hydrogen rich gas by combined steam reforming 
and intermediate oxidation-reduction, 4:32731 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Gaz de France’s research work in the field of hydrogen, 4:32729 
HYDROGEN PRODUCTION/WATER GAS PROCESSES 
Production of purified synthesis gas H2-rich gas, and by-product 
CO>-rich gas (Patent), 4:32732 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/REMOVAL 
Hydrogen sulfide removal with methy! diethanolamine, 4:32405 
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Removal of H2S from geothermal steam by catalytic oxidation 
process: bench scale testing results. Interim report, 4:33084 
(PNL-2895 ) 
HYDROGENATION/CATALYSTS 
Moving bed catalytic process for hydrocarbon conversion 
(Patent), 4:32280 
Process for minimizing vaporizable catalysts requirements for coal 
hydrogenation-liquefaction (Patent), 4:32047 
HYDROGEN-BASED ECONOMY 
IGT research experience in hydrogen energy systems, 4:32725 
HYDROGEN-BASED ECONOMY/REVIEWS 
Hydrogen technology: an overview, 4:32724 (BNL-25760) 
HYDROMAGNETIC WAVES 
See also ALFVEN WAVES 
HYDROMAGNETIC WAVES/NONLINEAR PROBLEMS 
Nonlinear behaviour of axisymmetric hydromagnetic waves in a 
partially ionized plasma, 4:35407 
Observation of nonlinear effects in the propagation of m=0 
torsional hydromagnetic waves, 4:35403 
HYDROMAGNETIC WAVES/WAVE PROPAGATION 
Observation of nonlinear effects in the propagation of m=0 
torsional hydromagnetic waves, 4:35403 
HYDROXYL RADICALS/CHEMICAL REACTION KINETICS 
Effect of vibrational excitation in reactions of OH with H2. 
Interim report, 4:34375 (AD-A-058571) 
HYGAS PROCESS/FEASIBILITY STUDIES 
HYGAS Process update, 4:32037 
HYGAS PROCESS/PILOT PLANTS 
HYGAS Process update, 4:32037 


IAEA SAFEGUARDS 
Annual report on the U.S. program of technical assistance to 
safeguards of the International Atomic Energy Agency 
(POTAS), January-December 1977, 4:32703 (BNL-50869) 
Application of the IAEA nuclear materials safeguards to WWER 
type power reactors, 4:33320 
I-BEAM TYPE REACTORS/REVIEWS 
Overview of inertial confinement fusion reactor designs, 4:35463 
ICE/MELTING 
Crust behavior in simultaneous melting and freezing on a 
submerged flat plate, 4:34526 (COO-4171-2) 


Energy-conserving site design case studies: proceedings of the 
second workshop, 4:33696 (ANL/ICES-TM-22) 
ICES/COST 
Solid waste utilization in integrated community energy systems, 
4:34082 
ICES/DESIGN 
Solid waste utilization in integrated community energy systems, 
4:34082 
ICES/ECONOMIC ANALYSIS 
Method for the preliminary feasibility analysis of community 
energy systems, 4:33697 (CONF-790107-5) 
ICES/ENERGY ANALYSIS 
Method for the preliminary feasibility analysis of community 
energy systems, 4:33697 (CONF-790107-5) 
ICES/WASTE HEAT UTILIZATION 
Solid waste utilization in integrated community energy systems, 
4:34082 
ICR HEATING/REVIEWS 
Present status of two R.F. heating schemes: I.C.R.H. and 
L.H.R.H., 4:35297 (CEA-CONF-4125) 
IDAHO/GEOLOGY 
Bibliography of geologic studies: Columbia Plateau (Columbia 
River Basalt) and adjacent areas in Idaho, 4:34994 (RHO-BWI- 
C-44) 
IDAHO/GOVERNMENT POLICIES 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784) 
IDAHO/HYDROELECTRIC POWER 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 
IDAHO/IRRIGATION 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 


INCINERATORS/RESEARCH PROGRAMS 


IDAHO/SEISMICITY 
Bibliography of geologic studies: Columbia Plateau (Columbia 
River Basalt) and adjacent areas in Idaho, 4:34994 (RHO-BWI- 
C-44) 
IDAHO/SOLAR ENERGY 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784 
IDAHO/STRATIGRAPHY 
Bibliography of geologic studies: Columbia Plateau (Columbia 
River Basalt) and adjacent areas in Idaho, 4:34994 (RHO-BWI- 
C-44) 
IDAHO/TECTONICS 
Bibliography of geologic studies: Columbia Plateau (Columbia 
River Basalt) and adjacent areas in Idaho, 4:34994 (RHO-BWI- 
C-44 


) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE MANAGEMENT 
Operational and engineering developments in the management of 
low-level radioactive waste at the Idaho National Engineering 
Laboratory, 4:32657 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
SEISMICITY 
Evaluation of seismic criteria used in design of INEL facilities, 
4:34997 (R-7741-4509) 
IEAR-1 REACTOR/FUEL ELEMENTS 
Burn up determination of IEAR-1 fuel elements by non 
destructive gamma ray spectrometry method, 4:33530 (INIS-mf- 
4282) 
IEUS 
See also MIUS 
IEUS/ECONOMICS 
Industrial and institutional waste heat recovery (Book), 4:34060 
IGNEOUS ROCKS 
See also BASALT 
TUFF 
VOLCANIC ROCKS 
IGNEOUS ROCKS/EXCAVATION 
Rock opening design and analyses for radioactive waste 
repositories, 4:32639 (NVO-0024-1) 
IGNITION SYSTEMS 
See also COMBUSTORS 
IGNITION SYSTEMS/DESIGN 
Torch-ignition internal combusion engine (Patent), 4:34111 
ILLINOIS/RADIOACTIVE WASTE MANAGEMENT 
Illinois experience with low-level waste management, 4:32665 
IMAGE INTENSIFIERS/TRANSISTOR TRIGGER CIR 
Avalanche transistor pulser for fast-gated operation of 
microchannel plate image tanuaiaillers, 4:34683 
IMIDAZOLES 
See also HISTIDINE 
IMIDAZOLES/CHEMICAL REACTIONS 
Nitrogen-15 chemical shifts for imidazole in aqueous Cd** 
solutions, 4:34356 
IMMUNE REACTIONS/TESTING 
Immunologic assessment of patients with pulmonary metaplasia 
and neoplasia (Effects of smoking and uranium mining on 
immunity), 4:34922 (LA-UR-79-831) 
IMPINGEMENT/BIOLOGICAL EFFECTS 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 
1198, 4:33195 (NUREG/CR-0637) 
IMPINGEMENT/TEMPERATURE DEPENDENCE 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 
1198, 4:33195 (NUREG/CR-0637) 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/GAMMA SPECTROSCOPY 
A study of the feasibility of using a gas-filled proportional counter 
as an in-core high energy gamma-ray spectrometer. Final 
report, 4:34688 (PB-284999) 
IN CORE INSTRUMENTS/PERFORMANCE 
Radiation detectors for the control of PWR nuclear boilers, 
4:33495 (CEA-CONF-4117) 
INCIDENTS 
See ACCIDENTS 
INCINERATORS 
a pecs Cyclone Incinerator for radioactive waste, 
4:32594 
New incinerator for burning radioactive waste, 4:32621 
INCINERATORS/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
INCINERATORS/RESEARCH PROGRAMS 
Research and development plan for the Sla Pyrolysis 
Incinerator (For TRU waste), 4:32586 ee. 1309) 





INCLUSIVE DISTRIBUTION 


INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 
(The group of all interactions of two particles producing a specific 
final state.) 
INCLUSIVE INTERACTIONS/EXPERIMENT PLANNING 
Feasibility study of experiments to measure inclusive reactions at 
large x/sub F/ in ISABELLE’s small-angle hall, 4:34667 (BNL- 
25865) 
INCLUSIVE INTERACTIONS/REVIEWS 
Hadron-hadron reactions, high multiplicity (Review), 4:35120 
(ANL-HEP-CP-78-44) 
INCOLOY 800/FABRICATION 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high ture materials), 4:34183 (ORNL-5416) 
INCOLOY 800/ FATIGUE 
Correlation of low-cycle and high-cycle fatigue data for solution- 
annealed Incoloy 800, 4:34198 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
INCOMPRESSIBLE FLOW/VISCOSITY 
Effect of fluid viscosity on coupled tube/fluid vibrations, 4:34539 
INCONEL 600/OXIDATION 
Depth profile studies using x-ray photoelectron spectroscopy- 
vapor oxidation of Inconel-600 alloy, 4:34238 
INCONEL 600/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
INCONEL 600/STRESS CORROSION 
Effect of carbon content and thermal treatment on the SCC 
behavior of Inconel Alloy 600 steam generator tubing, 4:34192 
Stress corrosion cracking of steam generator tube materials in 
sodium hydroxide solutions, 4:34234 
INCONEL 617/FABRICATION 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 


LMFBR high temperature materials), 4:34183 (ORNL-5416) 
INCONEL 625/DUCTILITY 
Ductility minimum and its reversal with prolonged a 
781202-35) 


cobalt- and nickel-base superalloys, 4:34179 ak Ta 
INCONEL 625/PHYSICAL RADIATION 
Radiation-damage considerations (Newtrons). 413424 4:34241 
INCONEL 702/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
INCONEL 706/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
INCONEL 718/FRACTURE PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
INCONEL 718/LIFETIME 


Evaluation of materials for EPR power generation, 4:35466 
(CONF-790125-15) 
INCONEL 718/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high fempeestane ages materials), 4:34183 (ORNL-5416) 
INCONEL 718/WELDED JO 
Mechanical properties test data oad structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
INCONEL 82/CREEP 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
INCONEL 82 SILE PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 617 
INCONEL 625 
INCONEL 702 
INCONEL 718 
INCONEL 82 
INCONEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/COAL DEPOSITS 
ae study of reactive semifusinites of indian coking coals, 
Study of petrographic profile of a coal seam from South 
Karanpura coalfield, Bihar, 4:32093 
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INDIA/ENERGY CONSUMPTION 
India’s energy consumption: composition and trends, 4:33786 
INDIA/IRON ORES 
Technological development in the iron ore mining sector, 4:34471 
INDIA/RADIOACTIVE WASTE MANAGEMENT 
Review of the program of management of alpha-bearing wastes in 
India, 4:32630 
INDIUM/DIFFUSION 
Radio-frequency size effect in the scattering of electrons by the 
boundary of a diffuse layer of impurities, 4:34223 
INDIUM/SURFACE PROPERTIES 
Radio-frequency size effect in the scattering of electrons by the 
boundary of a diffuse layer of impurities, 4:34223 
INDIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Influence of the intensity of electron irradiation on the formation 
of defects in indium antimonide (7 MeV), 4:34251 
INDIUM ARSENIDES/HEAT TRANSFER 
Heat pulse propagation characteristics in n-type InAs. Technical 
report (1.6 to 4.2°K), 4:34203 (AD-A-057243) 
INDIUM PHOSPHIDE SOLAR CELLS/PERFORMANCE 
Systematic computation of the performance of photovoltaic cells 
based on first principles: Second and third quarter report, June 
1-September 30, 1978, 4:32884 (UCID-18041(Pts.2-3)) 
INDONESIA/GEOTHERMAL EXPLORATION 
Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and planned 
installations. Report No. CATMET/17, 4:33086 (COO-405 1-23) 
INDONESIA/GOVERNMENT POLICIES 
Framework for a solar energy research and development policy 
proposed for Indonesia and its relevance to solar energy 
utilization in building systems, 4:32861 
INDONESIA/INFORMATION NEEDS 
Framework for a solar energy research and development policy 
proposed for Indonesia and its relevance to solar energy 
utilization in building systems, 4:32861 
INDONESIA/PETROLEUM DEPOSITS 
Tectonic development of Timor: a new model and its implications 
for petroleum exploration, 4:32221 
INDONESIA/SOLAR ENERGY 
Framework for a solar energy research and development policy 
proposed for Indonesia and its relevance to solar energy 
utilization in building systems, 4:32861 
INDOOR AIR POLLUTION/BERYLLIUM 
Lawrence Livermore Laboratory's beryllium control program for 
high-explosive test firing bunkers and tables, 4:34769 (UCID- 
18006) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DEMONSTRATION PLANTS 
DESALINATION PLANTS 
FEED MATERIALS PLANTS 
NATURAL GAS PROCESSING PLANTS 
OIL SHALE PROCESSING PLANTS 
PETROCHEMICAL PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/AIR CONDITIONING 
Experience in the development and application of heat pump 
systems, 4:34016 
INDUSTRIAL PLANTS/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
INDUSTRIAL PLANTS/BURNERS 
Pulse combustion technology for heating applications. Quarterly 
progress report, July 1-September 31, 1978 and October 1- 
December 31, 1978, 4:34551 (ANL/EES-TM-36) 
INDUSTRIAL PLANTS/COOLING TOWERS 
Environmental aspects of cooling tower selection, 4:33124 
INDUSTRIAL PLANTS/ENERGY ACCOUNTING 
Get the most from your energy audit, 4:33715 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 
Pulse combustion technology for heating applications. Quarterly 
progress report, July 1-September 31, 1978 and October 1- 
December 31, 1978, 4:34551 (ANL/EES-TM-36) 
Role of thermal energy storage in industrial energy conservation, 
4:34012 (DOE/NASA/1034-79/1) 
INDUSTRIAL PLANTS/EQUIPMENT 
Oils for mist lubrication of industrial equipment (review), 4:32364 
INDUSTRIAL PLANTS/FLUE GAS 
Procedure and device for extracting sulfur dioxide from chimney 
gases (Patent), 4:34580 
INDUSTRIAL PLANTS/FLUIDIZED-BED COMBUSTORS 
Energy recovery from long yard waste and fly ash char, 4:34560 
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INDUSTRIAL PLANTS/FUEL SUBSTITUTION 

Changes in nautral gas consumption and rate structure in 
California, 4:32410 (UCRL-52631) 

Electricity in lieu of nautral gas and oil for industrial thermal 
energy: a preliminary survey, 4:34029 (ORNL/TM-5937) 

INDUSTRIAL PLANTS/FUELS 
Energy recovery from long yard waste and fly ash char, 4:34560 
INDUSTRIAL PLANTS/GASEOUS WASTES 

Catalyst for converting nitrogen oxides and method for 
converting nitrogen oxides in exhaust gases by using said 
catalyst (Patent), 4:34574 

INDUSTRIAL PLANTS/HEAT RECOVERY 

Role of thermal energy storage in industrial energy conservation, 
4:34012 (DOE/NASA/1034-79/1) 

INDUSTRIAL PLANTS/HEAT RECOVERY = ecchang “til 

Recuperative system for high and ultrahigh temperature 
gases. Quarterly report, April-June 1978, 4:34055 qDo- 1672-2) 

Recuperative system for high and ultra-high temperature flue 
gases. Quarterly report, January-March 1978, 4:34054 (IDO- 
1672-1) 

INDUSTRIAL PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Pollution control device (Patent), 4:34140 

INDUSTRIAL PLANTS/PROCESS HEAT 

Basic aspects of supplying heat for large industrial complexes, 
4:34089 

Electricity in lieu of nautral gas and oil for industrial thermal 
energy: a prelimi survey, 4:34029 (ORNL/TM-5937) 

INDUSTRIAL PLANTS/SPACE HEATING 
Experience in the development and application of heat pump 
systems, 4:34016 
INDUSTRIAL PLANTS/STACKS 
Optimum chimneys reduce SO emission, 4:33190 
INDUSTRIAL PLANTS/THERMAL ENERGY STORAGE 

EQUIPMENT 

Industrial applications of thermal energy storage, 4:33616 

Role of thermal energy storage in industrial energy conservation, 
4:34012 (DOE/NASA/1034-79/1) 

INDUSTRIAL PLANTS/WASTE HEAT 
Industrial and institutional waste heat recovery (Book), 4:34060 
INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Co-generation: a means for more efficient utilization of primary 
fuels, 4:33699 
INDUSTRIAL RADIOGRAPHY 
See also X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/BIBLIOGRAPHIES 

Nondestructive testing: x-ray photography and radiography 
(citations from the NTIS data base). Report for 1964-August 
1978, 4:34540 (NTIS/PS-78/1058) 

Nondestructive testing: x-ray photography and radiography. 
Volume 2. August, 1976-August, 1978 (citations from the 
engineering index data base). Report for August 1976-August 
1978, 4:34541 (NTIS/PS-78/1059) 

INDUSTRIAL RADIOGRAPHY/PERFORMANCE 

Penetrameter sensitivity and crack detectability after degradation 
of the radiographic procedure, 4:34542 (NUREG/CR-0593) 

INDUSTRIAL RADIOGRAPHY/RADIATION PROTECTION 

Development of a model safety training program for 

radiographers, 4:34993 
INDUSTRIAL RADIOGRAPHY/SENSITIVITY 

Penetrameter sensitivity and crack detectability after degradation 

of the radiographic procedure, 4:34542 (NUREG/CR-0593) 
INDUSTRIAL WASTES 

See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/NATURAL RADIOACTIVITY 

Radiological surveys of Idaho phosphate ore processing - the Wet 

Process Plant. Technical note, 4:34786 (PB-283469) 

INDUSTRY 

See also AUTOMOBILE INDUSTRY 
CEMENT INDUSTRY 
CERAMICS INDUSTRY 
CHEMICAL INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FERTILIZER INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
MINERAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 


IN-SITU GASIFICATION/MEASURING INSTRUMENTS 


INDUSTRY/ECONOMIC GROWTH 
Structural change and energy consumption (In Swedish), 4:33660 
(USFFE-1978-1) 
INDUSTRY/ELECTRIC POWER 
Electricity supply 1985: an analysis of demand and supply, 4:33775 
INDUSTRY GY CONSUMPTION 
Structural change and energy consumption (In Swedish), 4:33660 
(USFFE-1978-1) 
INDUSTRY/FUEL SUBSTITUTION 
Electricity in lieu of nautral gas and oil for industrial thermal 
energy: a preliminary survey, 4:34029 (ORNL/TM-5937) 
INDUSTRY/PROCESS HEAT 
Electricity in lieu of nautral gas and oil for industrial thermal 
or reliminary survey, 4:34029 (ORNL/TM-5937) 
TIAL CONFINEMENT/BIBLI ILIOGRAPHIES 
tan ss hg Volume 1. 1964-september, 1977 (a bibliography 
with abstracts). Report for 1964-September 1977, 4:35293 
(NTIS/PS-78/1061) 
Laser fusion. Volume 2. October, 1977-August, 1978 (; 
bibliography with abstracts). October 1977- ugust Sis, 4:35294 
(NTIS/PS-78/1062) 
INERTIAL CONFINEMENT/I-BEAM TYPE REACTORS 
Systems analysis of accelerator and storage ring systems for 
inertial fusion, 4:34668 
INFORMATION CENTERS/DATA BASE MANAGEMENT 
Generalized bibliographic format as used by the Ecologi 
Sciences Information Center, 4:34785 (ORNL/EIS-1 10) 
RADIATION/CDTE SEMICONDUCTO) 
DETECTORS 
Radiation effects of IR detectors. Final report, 30 June 1975-30 
January 1978, 4:34720 (AD-A-058698) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA/FAST MAGNETOACOUSTIC 
WAVES 
Propagation of large amplitude fast magnetosonic waves through 
cylindrical inhomogeneous plasmas, 4:35414 
INHOMOGENEOUS PLASMA/INTERACTIONS 
Self-magnetic-field generation in a plasma, 4:35395 
INHOMOGENEOUS PLASMA/MAGNETIC FIELDS 
Self-magnetic-field generation in a plasma, 4:35395 
INHOMOGENEOUS PLASMA/O) LAW 
OHM's law for plasmas with non-isotropic inhomo iti 
effects on the performance of MHD generators, 4:33918 
INHOMOGENEOUS PLAS WAVES 
Emergence of a self-oscillating regime (magnetic strata) in a 
nonuniform magnetized plasma, 4:35411 
INHOMOGENEOUS PLASMA/RADIATION PRESSURE 
Stability of plasmas held by radiation a 4:35377 
INHOMOGENEOUS PLASMA/SST. 
Stability of plasmas held by radiation pressure, 4:35377 
RESERVOIR PRESSURE 


See RESERVOIR PRESSURE 
INJECTION WELLS/WASTE DISPOSAL 
Assessment of subsurface salt water disposal experience on the 
Texas and Louisiana Gulf Coast for applications to a of 
salt water from geopressured geothermal wells, 4:33083 (NVO- 
1531-2) 
INLAND WATERWAYS/EMBANKMENTS 
Stabilizing an embankment of the Gulf Intracoastal Waterway 
with shell fill: a case study, 4:34571 
INLAND WATERWAYS/NUCLEAR EXCAVATION 
Estimates of the nuclear desi; — for the Pechora-Kama 
Canal project, 4:34752 (UCRL-52635) 
IN-SITU COMBUSTION/COMBUSTION KINETICS 
Experimental investigation of the kinetics of underground dry, 
orward combustion, 4:32440 
IN-SITU COMBUSTION/IGNITION 
Method for automatically initiating in situ combustion for 
enhanced thermal recovery of hydrocarbons from a well 
(Patent), 4:32438 
IN-SITU COMBUSTION/MATHEMATICAL MODELS 
Contribution to the theory of nets to model the process of in-situ 
moving combustion center, 4:32265 
Two-dimensional, single-phase simulation of a fireblood, 4:32267 
IN-SITU GASIFICA ATION 
Method of preparing a wet coal seam for production in situ 
(Patent), 4:32025 
IN-SITU GASIFICATION/EFFICIENCY 
Process for coal gasification (Patent; permeability enhancing 
retreatment), 4:32029 
IN-S GASIFICATION/GROUND SUBSIDENCE 
Ground subsidence resulting from underground gasification of 
coal (Includes analysis of USSR experience) 4 4:32086 
IN-SITU GASIFICATION/MEAS STRUMENTS 
Instrumentation for in situ coal gasification: IV. Seismic and 
acoustic techniques for remote monitoring, 4:32028 
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IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Prospects offered by underground gasification under pressure, in 
the field of coal chemistry, 4:32031 
IN-SITU RETORTING/BACKFILLING 
Slurry backfilling of in situ oil shale retort (Patent), 4:32455 
IN-SITU RETORTING/DEMONSTRATION PROGRAMS 
Investigation of the geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July-September 1978, 
4:32432 (SAN-1787-19) 
Plan to demonstrate oil shale mining and rubblizing for a modified 
in situ retorting process, 4:32433 (UCRL-13979) 
IN-SITU RETORTING/FLOW MODELS 
Multiphase flow modeling of oil mist and liquid film formation in 
oil shale retorting, 4:32437 (UCRL-82309) 
IN-SITU RETORTING/MATHEMATICAL MODELS 
Results of computer simulation of in-situ oil shale retorting, 
4:32434 (UCRL-81619) 
IN-SITU RETORTING/RESEARCH PROGRAMS 
Challenge of efficiently retorting very nonuniform beds of oil 
shale rubble, 4:32436 (UCRL-81721(Rev.1)) 
INSOLATION 
Solar energy potential in mountainous terrain, 4:32848 
INSOLATION/AVAILABILITY 
Availability of solar energy at the Eastern Mediterranean, 4:32839 
INSOLATION/BIBLIOGRAPHIES 
Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 
Solar thermal energy utilization: a bibliography with abstracts. 
tly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 
INSOLATION/CALCULATION METHODS 
Computer procedure for accurate calculation of radiation data 
related to solar energy utilization, 4:32846 
Radiation regime of inclined surfaces, 4:32835 
INSOLATION/DAILY VARIATIONS 
Variation of solar and terrestrial radiation with time of the day 
= time of the year as deduced from many years records, 
4:32837 
INSOLATION/DATA 
Estimated hourly radiation on a tilted surface for Thunder Bay, 
Ontario, 4:32832 
Mathematical approximative equations for solar radiation 
incidental to a determined site, 4:32847 
INSOLATION/DATA ACQUISITION 
Monitoring solar radiation for solar energy, 4:32834 
Radiation measurements for solar energy applications, 4:32841 
Solarimetry by satellites in the Amazon region, 4:32842 
Use of existing meteorological information for solar energy 
application, 4:32836 
INSOLATION/DATA ACQUISITION SYSTEMS 
Brief review of the United States solar resource assessment 
rogram, 4:32849 
INSOLATION/DATA ANALYSIS 
Climatologically related problems in determining the potential for 
solar energy utilization in Canada, 4:32851 
Direct radiation data formulation from global radiation and other 
given measurements, using a computer aided method, 4:32844 
Solar radiation model building with data of non-uniform reliability 
and completeness, 4:32838 
Variation of solar and terrestrial radiation with time of the day 
and time of the year as deduced from many years records, 
4:32837 
INSOLATION/DATA COMPILATION 
Solar energy development and implementation, 4:32850 
INSOLATION/INFORMATION NEEDS 
Analysis of the California solar resource. Volume 1. Executive 
summary, 4:32829 (LBL-7860(Vol.1)) 
INSOLATION/MAPS 
Detailed study of solar radiation and potential photosynthesis 
distribution in Kenya, 4:32840 
Numerical computation of solar radiation parameters from satellite 
cloud data, 4:32843 
INSOLATION/MATHEMATICAL MODELS 
Climatologically related problems in determining the potential for 
solar energy utilization in Canada, 4:32851 
Deterministic Insolation Model Program description and user's 
guide, 4:32830 (SAND-78-7044) 
Estimated hourly radiation on a tilted surface for Thunder Bay, 
Ontario, 4:32832 
Solar radiation model building with data of non-uniform reliability 
and completeness, 4:32838 
——— models for use in solar energy systems simulation, 
INSOLATION/MEASURING INSTRUMENTS 
Sun meter (Patent), 4:32831 
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INSOLATION/MONITORING 
Monitoring solar radiation for solar energy, 4:32834 
INSOLATION/MONTHLY VARIATIONS 
Variation of solar and terrestrial radiation with time of the day 
and time of the year as deduced from many years records, 
4:32837 
INSOLATION/RESEARCH PROGRAMS 
Insolation resource assessment program plan. Fiscal year 1979- 
Fiscal year 1981 (Includes glossary), 4:32828 (DOE/ET-0082) 
INSOLATION/RESOURCE ASSESSMENT 
Insolation resource assessment program plan. Fiscal year 1979- 
Fiscal year 1981 (Includes glossary), 4:32828 (DOE/ET-0082) 
INSOLATION/SIMULATION 
Simulation of hou570ly global radiation from hourly reported 
meteorological parameters: Canadian prairie area, 4:32833 
INSTITUTO DE ENERGIA ATOM. R1 
See IEAR-1 REACTOR 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/ENVIRONMENTAL EFFECTS 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 
1198, 4:33195 (NUREG/CR-0637) 
RATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED ENERGY UTILITY SYSTEMS 
See IEUS 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTENSIFIERS (IMAGE) 
See IMAGE INTENSIFIERS 
INTERFACES/CAVITATION 
Non-equilibrium models for diffusive cavitation of grain interfaces, 
4:34190 
INTERFEROMETERS/PERFORMANCE 
Use of the smartt interferometer as an alignement tool for infrared 
laser systems, 4:35452 (LA-UR-79-890) 
INTERFEROMETERS/SPATIAL RESOLUTION 
Rapid spatially scanning ir heterodyne interferometer, 4:35310 
INTERMEDIATE BTU GAS/COMMERCIALIZATION 
Commercialization focus group interview: medium and low Btu 
coal gassification, 4:32012 (DOE/TIC-10029) 
INTERMEDIATE BTU GAS/IMPURITIES 
Review of ammonia and hydrogen cyanide concentrations in low 
and medium-Btu coal gases, 4:32015 (FE-2762-2) 
IATE MASS NUCLEI/HIGH SPIN STATES 
Band structure in even-mass nuclei around A = 70 (Review), 
4:35217 (CONF-790123-1) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
System for reducing pollutants in engine exhaust gas (Patent), 
4098 


4:3 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Air distribution system for reduction catalyst and oxidation 
catalyst (Patent), 4:34139 
Catalytic converter vessel (Patent), 4:34138 
INTERNAL COMBUSTION ENGINES/CONTROL SYSTEMS 
Idling and warm-up fuel control device (Patent), 4:34103 
INTERNAL COMBUSTION ENGINES/DESIGN 
Reducing NO/sub x/ emissions, 4:34106 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Reducing NO/sub x/ emissions, 4:34106 
INTERNAL COMBUSTION ENGINES/FLUID MECHANICS 
Automotive engine modeling with a hybrid random choice 
method, 4:34097 (UCRL-81979) 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
Reducing NO/sub x/ emissions, 4:34106 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Fuel injection nozzle for preliminary and main injection into 
internal combustion engines (Patent), 4:34099 
Pressure control valve assembly (Patent), 4:34100 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Fuel delivery system (Patent), 4:34101 
Idling and warm-up fuel control device (Patent), 4:34103 
INTERNAL COMBUSTION ENGINES/FUEL-AIR RATIO 
Additional air control apparatus (Patent), 4:34102 
INTERNAL COMBUSTION ENGINES/GAS FLOW 
Automotive engine modeling with a hybrid random choice 
method, 4:34097 (UCRL-81979) 
INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 
Some experience in the use of hydrogen fuel for a reciprocating 
engine, 4:34142 
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INTERNAL COMBUSTION ENGINES/LUBRICATING OILS 
Evaluation of low-temperature pumpability of engine oils 
(review), 4:32366 
a of methods for rating motor oil detergency in engine 
tests, 4:32388 
INTERNAL COMBUSTION ENGINES/PISTONS 
Internal combustion engine component on the basis of silicon 
nitride (Patent), 4:34112 
INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Pollution control device (Patent), 4:34140 
INTERNAL COMBUSTION ENGINES/PVC SYSTEMS 
Fixed metered orifice device for PCV systems of internal 
combustion engines (Patent), 4:34141 
INTERNAL COMBUSTION ENGINES/THERMODYNAMICS 
Method of modeling thermodynamic processes and cycles taking 
account of disequilibrium (Internal combustion engines.), 


4:34107 
INTERNAL COMBUSTION ENGINES/USES 
Heat pumps with diesel or gas engine drives, 4:33977 
INTERNAL COMBUSTION ENGINES/WASTE HEAT 
UTILIZATION 
Heat driven mobile refrigeration cycle analysis, 4:33799 
Plants utilizing the waste heat of internal combustion engines, 
4:34062 
INTERNATIONAL AGREEMENTS 
Nuclear energy, nuclear exports and export regulations, 4:33390 
INTERNATIONAL ENERGY AGENCY/COORDINATED 
RESEARCH PROGRAMS 
Possibilities of energy conservation research in the pulp and paper 
field, 4:33783 (STU-77-6457) 
INTERNATIONAL ENERGY AGENCY/RESEARCH 
PROGRAMS 
Status of the CCMS and IEA solar energy activities, 4:32824 
INTERPLANETARY MAGNETIC FIELDS/TABLES 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 
INTERPLANETARY SPACE/SHOCK WAVES 
Research in space physics at the University of Iowa. Annual 
report, 1977, 4:35061 (N-78-27033) 
INTERPOLATION/COMPUTER CODES 
BLEND: cubic spline blending routine, 4:35487 (UCID-18088) 
INTERSECTING BEAMS 
See COLLIDING BEAMS 
INTERSTELLAR GRAINS/FLUX DENSITY 
Upper limit on the infrared and radio emission of clusters of 
galaxies, 4:35039 
INTERSTELLAR GRAINS/OPTICAL PROPERTIES 
Dust grains in reflection nebulae: spherical core-mantle grains, 


4:35044 
INTERSTELLAR SPACE/PLASMA INSTABILITY 
Enhanced line radiation from active molecular plasmas due to 
electron collision induced instability, 4:35324 
INVAR/MAGNETIC PROPERTIES 
Moessbauer studies at high pressure. Final report, 4:34207 (RLO- 
2225-T 12-27) 
INVERTEBRATES 
See also CNIDARIA 
MOLLUSCS 
INVERTEBRATES/POLLUTION 
Current status of environmental mercury problems, 4:34820 (TID- 


29441) 
INVERTERS/DESIGN 
Inverter systems (For MHD generators), 4:33861 
Motor starting with PV systems (10-mp motor/pump combination 
for photovoltaic irrigation demonstration), 4:32867 (COO-4094- 


16) 
INVERTERS/HARMONICS 
Curve of current delivered from MHD generator to a 
conventional power grid by inverter system, 4:33890 
IODIDES/CRYSTAL-PHASE TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
IODINE/COMPARATIVE EVALUATIONS 
Tracing underground water movement using three NAA-detected 
halogen tracers, 4:34815 
IODINE/METALLURGICAL EFFECTS 
Influence of iodine vapour on creep rupture properties of 20% 
chromium-25% nickel niobium- stabilized stainless steel, 4:34202 
IODINE 129/MAXIMUM PERMISSIBLE CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
IODINE 129/RADIATION MONITORING 
Monitoring the release of radioactivity from the Karlsruhe 
reprocessing plant (WAK), 4:32580 (AED-Conf-77-473-032) 
IODINE 129/RADIOACTIVE WASTE PROCESSING 
Iodine release in reprocessing plants, 4:32567 (AED-Conf-77-473- 
002) 


IONIZING RADIATIONS/TOXICITY 


IODINE 129/REMOVAL 
Nuclear waste management. Quarterly progress report, July- 
September 1978, 4:32550 (PNL-2378-3) 
IODINE 129/SEPARATION PROCESSES 
Technical and economic evaluation of the atmospheric 
containment technology for radioactive isotope releases from 
nuclear fuel reprocessing plants. Environmental Study No. 2, 
4:32694 (UT/CES-ES-2) 
IODINE 131/ENVIRONMENTAL TRANSPORT 
Modeling oO data for *'I transport from pasture 
to milk, 4:3480 
IODINE 151/RADIATION MONITORING 
Monitoring the release of radioactivity from the Karlsruhe 
reprocessing plant (WAK), 4:32580 eet 77-473-032) 
IODINE 131/RADIOACTIVE WASTE PROCESSING 
— release in reprocessing plants, 4:32567 (AED-Conf-77-473- 


002) 
IODINE 131/SAMPLING 
Air sampling system for evaluating the thyroid dose commitment 
due to fission products released from reactor containment. Final 
report, 4:34671 (NUREG/CR-0314) 
IODINE ISOTOPES/RADIOACTIVE WASTE PROCESSING 
Progress report on French research and development in the 
treatment of off-gases from reprocessing plants, 4:32573 (AED- 
Conf-77-473-020) 
ION ACOUSTIC WAVES/NONLINEAR PROBLEMS 
Wave interaction in a beam-plasma system in presence of 
dispersion and higher order non-linear effects, 4:35405 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 
ION COLLISIONS/BACKSCATTERING 
Analysis of semiconductor structures by nuclear and electrical 
techniques. Final technical report, 4:34299 (AD-A-058772) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE MATERIALS/PERFORMANCE 
Technological properties of ion-exchange membranes, 4:34330 
(RFP-Trans-266 
ION EXCHANGE MATERIALS/REGENERATION 
Regeneration of weak base ion exchange resins, 4:34048 
ION IMPLANTATION 
Precipitation processes in implanted materials, 4:34169 (SAND-78- 


0871C) 
ION IMPLANTATION/BIBLIOGRAPHIES 
Ion implantation (a rey my with abstracts). Report for 1964- 
August 1978, 4:34310 (NTIS/PS-78/1031) 
ION MICROSCOPES/SPECIFICATIONS 
Long working distance ion gun using a field-ionization source, 
4:34723 (AED-Conf-77-283-007) 
ION SOURCES 
See also ALPHA SOURCES 
DUOPLASMATRONS 
NEUTRAL BEAM SOURCES 
ION SOURCES/KINETICS 
Local plasma properties in a Hall-current accelerator with an 
extended acceleration zone, 4:35073 
ION SOURCES/REVIEWS 
Negative ion production for neutral beam systems, 4:35445 
(SAND- 18067) 
ION WAVE INSTABILITY/BEAM-PLASMA SYSTEMS 
Beam-driven instabilities in a field-reversed ion layer, 4:35368 
ION WAVE INSTABILITY/MAGNETOACOUSTIC WAVES 
Beam-driven instabilities in a field-reversed ion layer, 4:35368 
ION-ATOM COLLISIONS/INTEGRAL CROSS SECTION: 
Continuum pene capture dependence on projectile Z and 
velocity, 4:35090 
ION-ION COLLISIONS/DISSOCIATION 
High efficiency collision-induced dissociation in an rf-only 
quadrupole. Interim technical report (5 to 10 eV), 4: 35088 (AD- 
A-057201) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
See also LIQUID IONIZATION CHAMBERS 
IONIZATION CHAMBERS/ION DENSITY 
Calculated saturation curves and ion densities of ionization 
chambers, 4:34679 
IONIZATION CHAMBERS/PHYSICAL RADIATION EFFECTS 
Performance of x-ray measurement instruments when subjected to 
rr eee level RF fields. Final limited study, 4:34721 (PB- 
IONIZING RADIATIONS/TOXICITY 
Cancer and Toxicology Section, 4:34840 (ORNL-5496) 





IONOSPHERE/ELECTRON BEAM INJECTION 


IONOSPHERE/ELECTRON BEAM INJECTION 
Initial stage of the neutralization of a rocket when an electron 
beam is injected into the ionosphere, 4:35057 
IONOSPHERE/ELECTRON DENSITY 
Studies in x Fy ray tracing. M.S. thesis - Rhodes Univ., 
Mar. 1977, 4:35054 (N-78-26676) 


IONOSPHERE/ION PLASMA WAVES 
Ion cyclotron waves generated by an ionospheric barium 
4:35056 


HERE/MANUALS 
U.R.S.I. handbook of ionogram interpretation and reduction. 
(Second edition, November 1972) Revision of chapters 1-4, 
4:35055 (PB-285994 
IONOSPHERE/MODIFICATIONS 
eo modification: an initial report on artificially created 
equatorial spread F. Interim report, 4:35053 (AD-A-058357) 
IONOSPHERE/ WAVE PROPAGATION 
Studies in py ye ray tracing. M.S. thesis - Rhodes Univ., 
Mar. 1977, 4:35054 (N-78-26676) 
IONS/CHEMICAL REACTION KINETICS 
Synchrotron radiation and atom pair correlation functions in 
electrolyte solutions, 4:34331 (CONF. 7810125-1) 
IONS/CYCLOTRON INSTABILITY 
Magnetic gradient effects on the universal drift instability, 4:35365 
IRAN/DESALINATION PLANTS 
Bushehr 200,000 m*/d desalination plant, 4:33172 
IRAN/RESEARCH PROGRAMS 
Solar energy utilization research in Iran, 4:32956 
IRAN/SOLAR ENERGY 
Solar energy utilization research in Iran, 4:32956 
TRAQ/EHV AC SYSTEMS 
Acres wins Iraq ee —y 4:33209 
IRIDIUM 191/E2-TRANSITIONS 
Observation of a mateo like phase shift between competing 
multipoles in a nuclear gamma cuniden, 4:35235 
IRIDIUM 191/M1-TRANSITIONS 
Observation of a time-reversal-like phase shift between competing 
multipoles in a nuclear gamma transition, 4:35235 
IRIDIUM 191 TARGET/PHOTONUCLEAR REACTIONS 
Giant dipole resonance and the shape of the transition nuclei Ir 
and Pt, 4:35238 
IRIDIUM 193 TARGET/PHOTONUCLEAR REACTIONS 
Giant dipole resonance and the shape of the transition nuclei Ir 
and Pt, 4:3523 
IRON/CATALYTIC EFFECTS 
Hydrogenation of carbon monoxide over alkali metal-graphite 
intercalates. Reaction selectivity and catalyst deactivation 
characteristics, op 
Role of readsorption in determining the product distribution 
during CO hydrogenation over Fe single crystals, 4:32741 
IRON/CREEP 
ee models for diffusive cavitation of grain interfaces, 
4: 
IRON/CRYSTAL-PHASE TRANSFORMATIONS 
— _ calculation of the surface relaxation in metals, 
IRON/LATTICE PARAMETERS 
Lattice statics calculation of the surface relaxation in metals, 


Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
Mining and utilization of western coal, 4:32096 (IS-4616) 
TRON/METALLURGICAL EFFECTS 
— of hydrogen by binary vanadium-chromium alloys, 


IRON/NUTRITIONAL DEFICIENCY 
Hematologic effects of nickel in iron-deficient rats, 4:34975 (PNL- 
2850(Pt.1)) 
Transplacental passage of lead and cadmium in iron-deficient rats, 
4:34974 hep ape 1)) 
Tempo a4 ge of plutoniuum in iron-deficient mice 
), 4:34951 1 PNL-2850(P. 1)) 
IRON/SEGREGATIO 
— of iiccinet solutes adjacent surfaces in MgO, 


IRON/STRAIN RATE 
Development of strain-rate gradients, 4:34191 
IRON/VOIDS 
— models for diffusive cavitation of grain interfaces, 


IRON 57/MOESSBAUER EFFECT 
Moessbauer studies at high pressure. Final report, 4:34207 (RLO- 
2225-T 12-27) 
IRON 62/NUCLEAR PROPERTIES 
Nuclear data sheets for A=62, 4:35219 
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IRON ALLOYS 
See also IRON BASE ALLOYS 
IRON ALLOYS/CHEMICAL PREPARATION 
Lithium-aluminum-iron electrode composition (Patent), 4:33644 
IRON ALLOYS/ELECTRIC CONDUCTIVITY 
Simultaneous occurrence of Josephson effects and series resistance 
in Nb/UeFe point contacts, 4:34226 
IRON ALLOYS/JOSEPHSON EFFECT 
Simultaneous occurrence of Josephson effects and series resistance 
in Nb/UeFe point contacts, 4:34226 
IRON ALLOYS/SINTERING 
Sintered rare earth-iron Laves phase magnetostrictive alloy 
product and p: ion thereof (Patent), 4:34161 
IRON ALLOYS/SORPTIVE PROPERTIES 
Iron-titanium-hydro —- — ission electron 
microscope study, 4:34268 
IRON BASE ALLOYS 


See also CAST IRON 
INVAR 
IRON BASE ALLOYS/CREEP 
Model for creep based on the climb of dislocations at grain 
boundaries, 4:34193 
IRON BASE ALLOYS/MAGNETIC PROPERTIES 
Moessbauer studies at high pressure. Final report, 4:34207 (RLO- 
2225-T 12-27) 
IRON BASE ALLOYS/MAGNETIZATION 
Low temperature magnetization and magnetostriction of single 
iTMFes, 4:34204 (AD-A-058735) 
IRON BASE ALLOYS/MAGNETOSTRICTION 
Low temperature magnetization and magnetostriction of single 
crystal TMFes, 4:34204 (AD-A-058735) 
IRON COMPLEXES 
See also FERRITIN 
IRON COMPLEXES/CATALYTIC EFFECTS 
=e metal chemistry under carbon hares uaa 
an spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933- 3) 
IRON COMPLEXES/STRUCTURAL MODELS 
Structure of the iron-containing core in ferritin by the extended x- 
ray absorption fine structure technique, 4:34351 
IRON IONS/ION-ATOM COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
0, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
IRON IONS/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and Hz at intermediate 
velocities, 4:35095 
IRON ORES/MINING 
Technological devel in the iron ore mining sector, 4:34471 
IRON ORES/ORE PROCESSING 
Technological devel 
IRON OXIDES/ADSO 
Adsorption of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 
IRON OXIDES/IONIC CONDUCTIVITY 
Ionic conductivity of LigO-based mixed oxides and the effects of 
moisture and LiOH on their electrical and structural properties, 


IRON OXIDES/PYROLYSIS 
Influence of the rate of heating on the phenomena occurring 


the pyrolysis of coal/iron oxide mixtures, 4:32053 
IRON-AIA B ATTERIES/ELECTRODES 


Rechargeable metal electrode for batteries and metal-air cells with 
a framework made of fibers of electrically conducting materials 
and process for its manufacture (German patent), 4:33650 
IRRADIATION 
See also LOW DOSE IRRADIATION 
IRRADIATION/BIOLOGICAL EFFECTS 
Quantitative assessment of ultrastructural changes in primary roots 
v7 —_ (Zea mays L.) after geotropic stimulation. I. Root cap, 
IRRADIATION DEVICES/CONSTRUCTION 
Beneficial uses program. Progress report for period ending March 
31, 1978, 4:34911 (SAND- 78. 1932) 
IRRADIATION DEVICES/MONITORING 
Instructions for the irradiation of shear pins for the 76 mm primer. 
Final report, 4:34400 (AD-A-058587) 
IRRADIATION DEVICES/SPECIFICATIONS 
Standards and general criteria for the lanning and certification of 
need of megavoltage radiation oncology units in health care 
facilities (New Jersey), 4:34892 (HRP-0025223) 
IRRADIATION DEVICES/STANDARDS 
Standards and general criteria for the planning and certification of 
need of megavoltage radiation oncology units in health care 
facilities (New Jersey), 4:34892 (HRP-0025223) 


ent in the iron ore mining sector, 4:34471 
ON 
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IRRADIATION PLANTS/SHIELDING 


Determination of gamma-plant shielding thickness with flat cesium 


and cobalt irradiators with nomograms, 4:34407 
IRRIGATION/ENERGY CONSERVATION 
Improving the efficiency of natural gas irrigation pumping plants. 
Technical report, 1 Jariuary 1976-31 December 1978, 4:34038 


(NMEI-12) 
IRRIGATION/PHOTOVOLTAIC POWER PLANTS 
25 kilowatt photovoltaic powered — and grain drying 
experiment, 4:32865 (COO-4094-13) 
IRRIGATION/PUMPS 
Improving the efficiency of natural gas irrigation pumping plants. 
Technical report, 1 January 1976-31 December 1978, 4:34038 
(NMEI-12) 
Motor starting with PV systems (10-mp motor/pump combination 
for photovoltaic irrigation demonstration), 4:32867 (COO-4094- 
16 


IRRIGATION/WATER DEMAND 

Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 

ISABELLE STORAGE RINGS/ACCELERATOR FACILITIES 
Data handling for the lepton detector, 4:34700 (BNL-25895) 
Experimental use of neutrinos from ISABELLE beam dumps, 

4:34665 (BNL-25863) 

Feasibility study of experiments to measure inclusive reactions at 
large x/sub F/ in ISABELLE’s small-angle hall, 4:34667 (BNL- 
25865) 

Open areas and open access, 4:34666 (BNL-25864) 

PWCs and drift chambers at ISABELLE, 4:34696 (BNL-25887) 

Simple, inexpensive dipole spectrometer for ISABELLE, 4:34701 
(BNL-25897) 

ISABELLE STORAGE RINGS/EXPERIMENT PLANNING 
Experimental use of neutrinos from ISABELLE beam dumps, 

4:34665 (BNL-25863) 

Feasibility study of experiments to measure inclusive reactions at 

large x/sub F/ in ISABELLE’s small-angle hall, 4:34667 (BNL- 


25865) 
ISABELLE STORAGE RINGS/NEUTRINO BEAMS 
Experimental use of neutrinos from ISABELLE beam dumps, 
4:34665 (BNL-25863) 
ISABELLE STORAGE RINGS/PROTON BEAMS 
Experimental use of neutrinos from ISABELLE beam dumps, 
4:34665 (BNL-25863) 
ISOTOPES 
See also FISSION PRODUCTS 
RADIOISOTOPES 
STABLE ISOTOPES 
ISOTOPES/TABLES 
Nuclides and isotopes. Twelfth edition, 4:35182 
ISRAEL/PLANNED COMMUNITIES 
Government as developer and owner: construction of new urban 
communities and the conservation of resources in the coastal 
zone, 4:33677 
ISX TOKAMAK/ELECTRIC DISCHARGES 
Observations of arcing in the ISX tokamak, 4:35326 (CONF- 
790125-28 
ISX TOKAMAK/IMPURITIES 
Observations of arcing in the ISX tokamak, 4:35326 (CONF- 
790125-28) 
ITALY/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
ITALY/PETROLEUM DEPOSITS 
Influence of tectonic deformation on the petrophysical matrix 
properties of limestone reservoirs, 4:32226 
ITALY/SPACE HEATING 
Rational use of energy in home heating, 4:34004 
TUS 
See TOTAL ENERGY SYSTEMS 


JAERI 
(Japanese Atomic Energy Research Institute.) 
Law for the Japan Atomic Energy Research Institute, 4:33414 
JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
JAPAN/ALGAE 
Distribution of nitrogen-fixing blue-green algae in the forests, 
4:32917 


JAPAN/NUCLEAR POWER PLANTS 


JAPAN/ATOMIC ENERGY LAWS 
Determination of permissible exposure doses and others under the 
provisions of the regulations on installation and operation of 
reactors, 4:33408 
Enforcement order for the law for arrangement of surrounding 
areas of power generating facilities, 4:33397 
Law concerning indemnification of nuclear damage, 4:33409 
Law for arrangement of surrounding areas of power generating 
facilities, 4:33396 
Law for Japan Nuclear Ship Development Agency, 4:33552 
Law for the establishment of Atomic Energy Commission, 4:33412 
Law for the establishment of Science and Technology Agency, 
4:33413 
Law for the Japan Atomic Energy Research Institute, 4:33414 
Law for the Power Reactor and Nuclear Fule Development 
Corporation, 4:33415 
Law on indemnity agreement for compensation of nuclear 
damage, 4:33410 
Ministry Ordinance determining the technical standard 
atomic energy facilities for power generation, 4:33398 
Notification determining the details of the technical 
concerning atomic energy facilities for power generation, 
4:33416 
Order for enforcing the law concerning indemnification of nuclear 
damage, 4:33406 
Order for enforcing the law on indemnity agreement for 
compensation of nuclear damage, 4:33407 
Ordinance establishing the technology standards concerning 
welding of electrical facilities, 4:33400 
Regulation for installation and operation of reactor, 4:33402 
Regulations concerning the operation program of reactors for 
electric power generation, 4:33403 
Regulation for delivery of subsidies for measures of promoting 
power source location for nuclear power generating facilities, 
4:33404 
Regulations for delivery of subsidies to radiation monitoring, 
4:33381 
Regulation for enforcing the law concerning indemnification of 
nuclear damage, 4:33411 
Regulations concerning the operation program of reactors to be 
established in a vessel, 4:33551 
Rule on granting subsidies for survey of hot drainage effluents, 
4:33401 
Technology standards for structure, etc. concerning nuclear 
power generating facilities, 4:33399 
JAPAN/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
JAPAN/GEOTHERMAL ENERGY 
4th annual meeting of the An p Geothermal Energy Association. 
Preprints, 4:33073 aan ae )) 
JAPAN/GEOTHERMAL 
Geothermal resources of oe 4: M3307 
JAPAN/NUCLEAR INSURANCE 
Law concerning indemnification of nuclear 4:33409 
Law on indemnity agreement for compensation of nuclear 
damage, 4:33410 
Order for enforcing the law concerning indemnification of nuclear 
damage, 4:33 
Order for enforcing the law on indemnity agreement for 
compensation of nuclear damage, 4:33407 
Regulation for ny the law concerning indemnification of 
nuclear damage, 4:33411 
JAPAN/NUCLEAR MANAGEMENT 
First report of the Subcommittee on Nuclear Material Protection, 
4:32707 
Ordinance on the technology standards concerning nuclear fuel 
materials for power generation, 4:32708 
JAPAN/NUCLEAR PO P 
Cost effective quality program for the manufacturer of piping 
fittings, 4:33446 
Determination of permissible exposure doses and others under the 
provisions of the regulations on installation and operation of 
reactors, 4:33408 
Enforcement order for the law for ment of surrounding 
areas of power generating facilities, 4:33397 
Ministry Ordinance determining the technical standard concerning 
atomic energy facilities for power generation, 4:33398 
Notification determining the details of the technical standards 
concerning atomic energy facilities for power generation, 
4:33416 
Ordinance establishing the technology standards concerning 
welding of electrical facilities, 4 4:35400 


Regulation for installation and o — of reactor, 4:33402 


Regulation for delivery of subsidies for measures of promoting 
power source location for nuclear power generating facilities, 
4:33404 





JAPAN/NUCLEAR SHIPS 


Regulations for delivery of subsidies to radiation monitoring, 
4:33381 


Rule on granting subsidies for survey of hot drainage effluents, 
4:33401 


Technology standards for structure, etc. concerning nuclear 
power generating facilities, 4:33399 
JAPAN/NUCLEAR SHIPS 
Law for Japan Nuclear Ship Development Agency, 4:33552 
JAPAN/RADIOACTIVE WASTE MANAGEMENT 
Developments in the treatment of solid alpha-bearing wastes at the 
PNC PR cad pace tae fuel facilities, 4:32624 
program on alpha-bearing wastes in Japan, 4:32625 
JAPAN/ RESEARCH REACTORS 
Regulation for delivery of subsidies for measures of promoting 
= source location for nuclear power generating facilities, 
233404 


JAPAN/SHIP PROPULSION REACTORS 
Regulations concerning the a program of reactors to be 
established in a vessel, 4:33551 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JEMEZ MOUNTAINS/MAGNETOTELLURIC SURVEYS 
Toward assessing the geothermal potential of the Jemez 
Mountains volcanic complex: a telluric-magnetotelluric survey, 
4:33078 (LA-7656-MS) 
JEMEZ MOUNTAINS/TELLURIC SURVEYS 
Toward assessing the geothermal potential of the Jemez 
Mountains volcanic complex: a telluric-magnetotelluric survey, 
4:33078 (LA-7656-MS) 
DRILLS 


See also DRILL BITS 
JETS 


NOZZLES 
JET DRILLS/LIQUID FLOW 
Solution of a variational problem in application to the 
determination of the optimal trajectory of a liquid jet flowing 
from nozzles of a jet bit, 4:32261 
JET ENGINE FUELS/FIRE FIGHTING 
Further studies of fuels from alternate sources - fire 
extinguishment experiments with JP-5 jet turbine fuel derived 
from shale. Final report, 4:32448 (AD-A-058586) 
JET ENGINE FUELS/FIRE HAZARDS 
Further studies of fuels from alternate sources - fire 
extinguishment experiments with JP-5 jet turbine fuel derived 
from shale. Final report, 4:32448 (AD-A-058586) 
JET ENGINE FUELS/OXIDATION 
Oxidation products in fuels obtained by hydrogenation processes, 


4:3 
JET ENGINE FUELS/STORAGE 
=a products in fuels obtained by hydrogenation processes, 
4:32377 
JETS/MATHEMATICAL MODELS 
Dynamics of Newtonian annular jets, 4:35427 (UWFDM-287) 
JETS/TURBULENT FLOW 
Two-phase turbulnt jet, 4:34530 
JETS/TWO-PHAS E FLOW 
Two-phase turbulnt jet, 4:34530 
REACTOR 


See JOYO REACTOR 
JFT-2 TOKAMAK/PLASMA WAVES 
Low-frequency oscillations at high density in JFT-2, 4:35390 
(JAERI-M-7431) 
JFT-2A TOKAMAK/EMISSION SPECTRA 
Spectroscopic and bolometric measurements of radiation loss in 
DIVA, 4:35309 (JAERI-M-7397) 
JFT-2A TOKAMAK/ENERGY LOSSES 
Radiative cooling in the outer edge of a tokamak plasma by low-Z 
impurities, 4:35332 (JAERI-M-7432) 
Spectroscopic and bolometric measurements of radiation loss in 
DIVA, 4:35309 (JAERI-M-7397) 
JFT-2A TOKAMAK/IMPURITIES 
Radiative cooling in the outer edge of a tokamak plasma by low-Z 
mentiantinases 4:35332 (JAERI-M-7432) 
IRMANCE TESTING 
“aoe behaviour of high-capacity small jigs with underbed 
pulsation, 4:32180 
Setting properties of large jigging machines for fine grain = from 
below the jig, 4:32181 
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JIGS/PULSATIONS 
Separation behaviour of high-capacity small jigs with underbed 
pulsation, 4:32180 
JMTR REACTOR/IN PILE LOOPS 
In-service inspection of OGL-1. Inspection ideas and results of in- 
pile tube pre-service inspection, 4:33531 (JAERI-M-7459) 
JOSEPHSON JUNCTIONS 
Josephson junctions. Volume 2. 1975-August, 1978 (citations from 
the Engineering Index data base). Report for 191975-August 
1978, 4:34440 (NTIS/PS-78/1048) 
JOSEPHSON JUNCTIONS/BIBLIOGRAPHIES 
Josephson junctions (citations from the NTIS data base). Report 
for 1964-August 1978, 4:34439 (NTIS/PS-78/1047) 
JOSEPHSON JUNCTIONS/DESIGN 
Josephson a/d converter development. Annual technical report, 1 
May 1977-30 April 1978, 4:34438 (AD-A-058638) 
JOST FUNCTION/MATRIX ELEMENTS 
Two-channel Jost matrix, 4:35178 
JOULE HEATING 
— of fusion plasmas by neutral injection, 4:35296 (AED- 
-77-524-001) 
JOYO REACTOR/DESIGN 
Progress report on fast breeder reactor development in Japan, 
April-June 1978, 4:33360 (JAPFNR-425) 
JRR-2 REACTOR/MODIFICATIONS 
Modification of JRR-2, 4:33532 (JAERI-M-7484) 
JRR-2 REACTOR/REACTOR MAINTENANCE 
Modification of JRR-2, 4:33532 SAERI-M-7484) 
JUPITER PLANET/PLANET. MAGNETOSPHERES 
Research in space physics at the University of lowa. Annual 
report, 1977, 4:35061 (N-78-27033) 
JUPITER PLANET/RADIOWAVE RADIATION 
Research in space physics at the University of Iowa. Annual 
report, 1977, 4:35061 (N-78-27033) 


K 


K01 
See KAONS NEUTRAL SHORT-LIVED 
02 


See KAONS NEUTRAL LONG-LIVED 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KALPAKKAM LMFBR REACTOR/CONSOLES 
Interactive plant operator console in CDPS of FBTR, 4:33514 
KALPAKKAM LMFBR REACTOR/DATA ACQUISITION 
SYSTEMS 
Realization of a high accuracy analog input data acquisition 
system, 4:33516 
KALPAKKAM LMFBR REACTOR/ON-LINE CONTROL 
SYSTEMS 
Computer aided on-line test for FBTR safety logic, 4:33513 
KALPAKKAM LMFBR REACTOR/REACTOR CONTROL 
SYSTEMS 
Interactive plant operator console in CDPS of FBTR, 4:33514 
On-line diagnostics for a real time system, 4:33515 
Realization of a high accuracy analog input data acquisition 
system, 4:33516 
KANSAI-1 REACTOR 
See MIHAMA-1 REACTOR 
KAON MINUS-PROTON INTERACTIONS/EXCHANGE 
DEGENERACY 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions (Helicity-flip and nonflip amplitudes, 
angular distribution, quark model), 4:35161 (SLAC-PUB-2208) 
KAON MINUS-PROTON INTERACTIONS/HYPERCHARGE 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions (Helicity-flip and nonflip amplitudes, 
angular distribution, quark model), 4:35161 (SLAC-PUB-2208) 
KAONIC ATOMS/ENERGY SPECTRA 
Neutral mesic atoms of He and Li, 4:35087 
KAONIC ATOMS/WAVE FUNCTIONS 
Neutral mesic atoms of He and Li, 4:35087 
KAON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive reactions in the central region, 4:35166 
KAON-PROTON INTERACTIONS/PARTICLE PRODUCTION 
bmg + "a S/ regeneration on protons from 30 to 130 GeV/ 
c, 4:351 
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KAONS NEUTRAL LONG-LIVED/DECAY 
Estimate of intensity of beams of 7-. atoms in high-energy 
accelerators, 4:35086 
KAONS NEUTRAL SHORT-LIVED/PARTICLE PRODUCTION 
Coherent K/sub S/ regeneration on protons from 30 to 130 GeV/ 
c, 4:35130 
Study of inclusive distributions of A° and K°; particles produced 
in 7” p interactions at 5 GeV/c, 4:35136 
KAWERAU GEOTHERMAL FIELD/GEOLOGY 
Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and planned 
installations. Report No. CATMET/17, 4: 33086 (COO-405 1-23) 
KAWERAU GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and planned 
installations. Report No. CATMET/17, 4:33086 (COO-4051-23) 
KCB REACTOR 
See BORSSELE REACTOR 
KELP 
See SEAWEEDS 
KEMA SUSPENSION TEST REACTOR 
See KSTR REACTOR 
KENTUCKY/BLACK SHALES 
Black shale studies in Kentucky. Quarterly report, 4:32401 (ORO- 
5202-2) 
KENTUCK Y/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NI: i7- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GJBX-16(79)(Vol.2)(JohnsonCity)) 
KENTUCKY/NATURAL GAS DEPOSITS 
Black shale studies in Kentucky. Quarterly report, 4:32401 (ORO- 
5202-2) 
KENTUCKY/RADIOACTIVE WASTE DISPOSAL 
Operational experience of the Kentucky radioactive waste 
disposal site (Maxey Flats), 4:32664 
KENTUCK Y/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem ND. 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GJBX-16(79)(Vol.2)(JohnsonCity)) 
KENYA/BIOMASS 
Detailed study of solar radiation and potential photosynthesis 
distribution in Kenya, 4:32840 
KENYA/INSOLATION 
Detailed study of solar radiation and potential photosynthesis 
distribution in Kenya, 4:32840 
KERNKRAFTWERK BIBLIS-3 
See BIBLIS-3 REACTOR 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KERNKRAFTWERK RWE-BAYERNWERK 
See RWE-BAYERNWERK REACTOR 
KEROGEN/INFRARED SPECTRA 
Characteristics of the structureless microcomponents of the 
disseminated organic matter (DOM) from the infrared spectra of 
debituminized kerogen, 4:32452 
KIDNEYS/DOSE COMMITMENTS 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
KIDNEYS/PATHOLOGICAL CHANGES 
Dietary effects on lead uptake and trace element distribution in 
mallard ducks dosed with lead shot, 4:34987 (UCID-18044) 
KIDNEYS/SCINTISCANNING 
Nuclear medicine, 1978, 4:34890 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KINK INSTABILITY/NONLINEAR PROBLEMS 
Observations of the nonlinear phase of a noncircular cross section 
toroidal kink instability, 4:35371 
KINK INSTABILITY/PLASMA PRESSURE 
Internal kink mode in a tokamak, 4:35381 
KINK INSTABILITY/PRESSURE DEPENDENCE 
Stability of the internal kink mode in a high-8 tokamak, 4:35380 
KINK INSTABILITY/TOROIDAL CONFIGURATION 
Observations of the nonlinear phase of a noncircular cross section 
toroidal kink instability, 4:35371 
KOSMOS SATELLITES/FALLOUT 
Estimating the fallout on Great Slave Lake from Cosmos-954, 
4:34794 
KRB REACTOR 
See RWE-BAYERNWERK REACTOR 
KRYPTON/NATURAL OCCURRENCE 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 


159S 


KRYPTON/PHOTOLYSIS 
Photodissociation cross sections for Ar /sub 2+/, Kr /sub 2+/, 
and Se /sub 2+/ at 3.0 and 3.5 ev. Memorandum report, 
4:34373 (AD-A-057195) 
KRYPTON/QUANTITATIVE CHEMICAL ANALYSIS 
Rare-gas-rich ates from carbonaceous chondrites, 4:35011 


KRYPTON 77 GY LEVELS 
Spins and parities of ae states in 77Kr from the ®Kr(d 
vector, t)’’Kr reaction (differential cross 15.95 MeV, 


sections, 
cross sections, vector analyzing powers), 4:35218 (ORO-2408- 
146 


) 
KRYPTON 78 TARGET/DEUTERON REACTIONS 
Spins and parities of low-lying states in 77Kr from the Kr(d 
vector, t)’’Kr reaction (differential cross sections, 15.95 MeV, 
cross sections, vector analyzing powers), 4:35218 (ORO-2408- 
146 


) 
KRYPTON 84 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Remeasurement of “Ar and *Kr excitation functions leading to 
the same compound nucleus, *Er, 4:35221 
KRYPTON 8&4 REACTIONS/FUSION REACTIONS 
Fusion, quasi-fission, and deep inelastic collisions in heavy ion 
reactions: limitations on cross sections, 4:35258 
KRYPTON 8&4 REACTIONS/QUASI-FISSION 
Fusion, quasi-fission, and deep inelastic collisions in 
reactions: limitations on cross sections, 4:35258 
KRYPTON 85/BIOLOGICAL RADIATION 


EFFECTS 
Effect of chronic Kr exposure (Rats), 4:34937 (PNL-2850(Pt.1)) 
KRYPTON 85/DOSIMETRY 
thermoluminescent dosimeters, 


ton-85 dosimetry 
938 (PNL-28500Pt 1) 
KRYPTON 85/RADIATION MONITORING 
Monitoring the release of radioactivity from the Karlsruhe 
reprocessing plant (WAK), 4:32580 (AED-Conf-77-473-032) 
KRYPTON 85 IOACTIVE WASTE PROCESSING 
Progress report on French research and devel 
treatment of off- 


heavy ion 


lopment in the 
gases from reprocessing plants, 4:32573 (AED- 


Conf-77-473-020) a ses 
Trapping Kr-85 discharged by fuel wre f- its - a cost 
effectiveness analysis, 4:32579 (AED-Conf. -473-031) 
KRYPTON 85/SEPARATION PROCESSES 
Technical and economic evaluation of the atmospheric 
containment technology for radioactive isotope releases from 
nuclear fuel rep plants. Environmental Study No. 2, 
4:32694 (UT. FEES ES 3 
KRYPTON 85/TOXICITY 
Embryotoxicity of **Kr in gravid rats, 4:34936 res 1) 
KSTR REACTOR/REACTOR INSTRUMENT. 
Noise measurements on the KEMA nor sine 
(KSTR) and the Dodewaard boiling water reactor, 4:33293 
KUR REACTOR/RESEARCH PROGRAMS 
Measurements of environmental gamma rays, 4:33536 (KURRI- 
TR-172) 
Measurements of environmental gamma rays, 4:33534 (KURRI- 
TR-170) 
Measurements of environmental gamma rays, 4:33535 (KURRI- 
TR-171) 


KWO REACTOR 

See OBRIGHEIM REACTOR 
KYOTO UNIVERSITY REACTOR 

See KUR REACTOR 
KYUSHU-1 REACTOR 

See GENKAI-1 REACTOR 


LABORATORY EQUIPMENT 
See also GLOVEBOXES 
LABORATORY EQUIPMENT/COMPARATIVE 
EVALUATIONS 
Respirable aerosols from a Trost air jet mill/Wright dust feed 
aerosol generator, 4:34767 (PNL-2850(Pt.1)) 
LACTATE DEHYDROGENASE/ISOENZYMES 
Lactic acid dehydrogenase isoenzyme patterns for 
identification of cultured cells, 4:34841 (PNL-28 
LACTATION/BIOLOGICAL EFFECTS 


-1)) 
Influence of pregnancy and lactation on — of rats to 


plutonium (?**Pu), 4:34942 (PNL-2850(Pt.1)) 
ERI ATURAL GAS DEPOSITS 


Examination of issues related to U.S. Lake Erie natural gas 
development, 4:32417 (ANL/ES-68) 


See also LAKE ERIE 





LAKES/CONTAMINATION 


LAKES/CONTAMINATION 
Estimating the fallout on Great Slave Lake from Cosmos-954, 
4:34794 
LAKES/PH VALUE 
Factors og gl in lake water, 4:34816 (IVL-B-443) 
LAKES/POLLUTI 
Factors influencing pH in lake water, 4:34816 (IVL-B-443) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
a ~ inclusive distributions of A° and K°, particles produced 
interactions at 5 GeV/c, 4:35136 
LAMBDA PARTICLES/STRUCTURE FUNCTIONS 
Study of inclusive distributions of A° and K°; particles produced 
in 7” p interactions at 5 GeV/c, 4:35136 
LAMBDA-2250 RESONANCES/HADRONIC PARTICLE DECAY 
Observation of the kaonic decay of the A/sub c/* charmed 
baryon, 4:35118 
IOGRAPHY 


See TOMOGRAPHY 


FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION/EARTHMOVING EQUIPMENT 
Ae oreo for mine spoil reclamation, 4:32156 
N/FERTILIZERS 


Application of Pe of Boone products made of brown coal, 4:32087 
ON/REVEGETATION 
Application of "Perlinucnua products made of brown coal, 4:32087 
Land reclamation program: revegetation studies, 4:32082 (ANL/ 
LRP-TM-5) 
Staunton 1 Reclamation Demonstration Project. Progress report 
for 1977, 4:32083 (ANL/LRP-TM-14) 
USE/IMANAGEMENT 
Principles of political ecology, 4:33658 (PB-283579) 
LAN OBE/DATA PROCESSING 
Semi-automatic system for the analysis of double-probe 
measurements in a steady state plasma, 4:35316 
LANGMUIR PROBE/ELECTRIC CURRENTS 
Electron current at the interface between a weakly ionized plasma 
and an electrode in a transverse magnetic field, 4:35314 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
‘CHROMATOGRAPHY 
Metal-ion chelation chromatography on silica-immobilized 8- 
hydroxyquinoline, 4:34318 
ALLOYS/ATOMIC RADII 
Energy band structure and atomic radius of Ga-La alloys, 4:34221 
LA NUM ALLOYS/ELECTRONIC STRUCTURE 
Energy band structure and atomic radius of Ga-La alloys, 4:34221 
COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 


Satellite structures in the ESCA spectra of 
(diphthalocyaninato)lanthanides(III) and -actinides(IV), 4:34394 
LANTHANUM COMPOUNDS/PHYSICAL PROPERTIES 
Improved lanthanum chromite ceramics for high temperature 
oe in open cycle MHD system, 4:33881 
NUM COMPOUNDS/SLAGS 
Physical properties of coal slag and electrode materials: 
ne wees and effects of electrical conduction, 4:33902 
LANTHANUM COMPOUNDS/THERMAL CONDUCTIVITY 
Development, characterization and evaluation of materials for 
Rik: cycle MHD. Quarterly report for the period ending June 
78, 4:33858 (PNL-2004-9) 
NTHANUM COMPOUNDS/THERMAL DIFFUSIVITY 
“idee characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, ri 33858 (PNL-2004-9) 
LANTHANUM COMPOUNDS/WORK FUNCTIONS 
Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33902 
(FE-2524-8) 
LARVAE/BEHAVIOR 
Biological and engineering investigations of fish and larval 
diversion systems for water intakes, 4:34824 
gy wit gt ne 
t for protecting fish larvae at water intakes, 4:34828 
LARVAE INGEMENT 
Biological and engineering investigations of fish and larval 
diversion systems for water intakes, 4:34824 
LASER FUSION REACTORS/BIBLIOGRAPHIES 
Laser fusion. Volume 1. 1964-september, 1977 (a bibliography 
with abstracts). Report for 1964-September 1977, 4:35293 
(NTIS/PS-78/1061) 
Laser fusion. Volume 2. October, 1977-August, 1978 (a 
NTIS Pe with abstracts). October 1977- ugust 1978, 4:35294 
/PS-78/1062) 
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LASER FUSION REACTORS/DESIGN 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 


1) 
LASER FUSION REACTORS/ECONOMIC ANALYSIS 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 


1) 
LASER FUSION REACTORS/EXCITED STATES 
“a aaa using gain saturation of a Nd : YAG laser, 
5458 


LASER FUSION REACTORS/FUEL PELLETS 
Selection of glassmicroballoon and measurement of pellet 
properties for laser fusion experiments, 4:35447 
LASER FUSION REACTORS/KINETICS 
Phase conjugation using gain saturation of a Nd : YAG laser, 


4:35458 
LASER FUSION REACTORS/LOSS OF COOLANT 
— fusion power reactor system (LFPRS), 4:35420 (COO-4003- 


LASER FUSION REACTORS/PLANNING 
Laser and energetics of the future, 4:35456 (UCRL-Trans-11467) 
LASER FUSION REACTORS/REVIEWS 
Overview of inertial confinement fusion reactor designs, 4:35463 
LASER FUSION REACTORS/SYSTEMS ANALYSIS 
Analysis of laser-fission-fusion systems. Time-dependent coupled 
nuclear-thermohydrodynamic analysis and applications, 4:35462 
LASER RADIATION/ABSORPTION 
Cut off of a laser beam by an expanding supersonic plasma, 
4:35108 
Dynamics of the nonlinear absorption of intense radiation by a 
moving plasma, 4:35400 
LASER TARGETS/ABLATION 
Ablative acceleration of laser-irradiated thin foil targets, 4:35351 
(NRL-MR-3948) 
LASER TARGETS/ACCELERATION 
Ablative acceleration of laser-irradiated thin foil targets, 4:35351 
MR-3948) 
LASER TARGETS/IMAGES 
Two-dimensional monochromatic x-ray imaging of laser-produced 


plasmas, 4:35459 
LASER TARGETS/LASER-RADIATION HEATING 
Multi beam laser target illumination, 4:35453 (RL-78-017/A) 
LASER TARGETS/MEASURING METHODS 
Selection of glassmicroballoon and measurement of pellet 
properties for laser fusion experiments, 4:35447 
LASER TARGETS/RESONANCE ABSORPTION 
Intramural order 7314503 (1977-1978). Final report (Resonance 
absorption and electron thermal conductivity; analytical studies 
for laser fusion), 4:35454 (UCRL-13963) 
LASER TARGETS/SHOCK WAVES 
Processes which occur at the surface of a target as a plasma front 
ropagates away from it opposite the laser beam, 4:35461 
LASER-PRODUCED PLASMA/ABLATION 
Structure and observable characteristics of laser driven ablation, 
4:35352 
LASER-PRODUCED PLASMA/CHARGED-PARTICLE 
TRANSPORT 


Double-diffusion hot-electron transport in self-consistent E and B 
fields, 4:35355 
LASER-PRODUCED PLASMA/DECAY INSTABILITY 
Harmonic generation in a moving plasma, 4:35398 
LASER-PRODUCED PLASMA/DENSITY 
Compression measurements of neon-seeded glass microballoons 
irradiated by CO,-laser light, 4:35353 
LASER-PRODUCED PLASMA/ELECTROMAGNETIC 
RADIATION 
Spontaneous generation of electromagnetic waves in plasmas with 
electron thermal flux, 4:35415 
Subsonic radiation waves propagating from a target toward the 
source of CO; laser radiation, 4:35357 
LASER-PRODUCED PLASMA/ELECTRON TEMPERATURE 
Determination of the electron temperature of a laser plasma from 
continuous recombination radiation of multiply charged ions, 
4:35313 
LASER-PRODUCED PLASMA/GAS FLOW 
Parameters of a plasma formed by the action of microsecond laser 
pulses on an aluminum target in vacuum, 4:35356 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
~—— on self-generated magnetic fields, 4:35350 (NRL-MR- 
72 


LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Fine diagnostic of laser-created plasmas by induced Compton 
scattering, 4:35319 
LASER-PRODUCED PLASMA/PLASMA 
MICROINSTABILITIES 
Spontaneous generation of electromagnetic waves in plasmas with 
electron thermal flux, 4:35415 
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LASER-PRODUCED PLASMA/PLASMA WAVES 
Spherical thermal waves in laser plasmas, 4:35391 (JEN-403) 
LASER-PRODUCED PLAS: IATION TRANSPORT 
Processes which occur at the surface of a target as a plasma front 
propagates away from it opposite the laser beam, 4:35461 
LASER-PRODUCED PLASMA/THERMAL RADIATION 
Parameters rs a plasma formed by the action of microsecond laser 
pulses on uminum target in vacuum, 4:35356 
LASER-PRODUCED PLASMA/WAVE PROPAGATION 
— modifications at critical density of laser-produced plasmas, 
:35409 


LASER. PRODUCED PLASMA/X-RAY SPECTRA 
Time-resolved high-energy x-ray spectra of laser-irradiated 
targets, 4:35354 
LASER-RADIATION HEATING/MATHEMATICAL MODELS 
Multi beam laser target illumination, 4:35453 (RL-78-017/A) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAMMA-RAY LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
Development and testing of a laser-system for determination of the 
fission product - release and -distribution of coated particles, 
4:33338 (Juel-1496) 
LASERS/BRIGHTNESS 
a spectral characteristics of a distributed-feedback laser, 
4:34503 


LASERS/LINE WIDTHS 
Limiting spectral characteristics of a distributed-feedback laser, 
4:34503 
LASERS/MATHEMATICAL MODELS 
Theory of an intracavity Ramar laser, 4:34490 
LASERS/PERFORMANCE 
Ultraviolet lasing transitions in diatomic molecules. Interim 
progress report, 4:34473 (AD-A-056834) 
Unstable resonator retrofitted handheld laser designator. Final 
technical report, 4:34474 (AD-A-057248) 
LASERS/RESONATORS 
Unstable resonator retrofitted handheld laser designator. Final 
technical report, 4:34474 (AD-A-057248) 
LASERS/STABILIZATION 
Inverted Bennett hole exhibited by a laser with an extracavity 
absorption cell, 4:34520 
LASERS/WINDOWS 
Ultra low loss coatings of KCl laser windows. Final report, 1 June 
wa December 1977, 4:34478 (AD-A-058524) 
L 
(Los Alamos Scientific Loree) 
LASL/RADIOACTIVE WASTE MANAGEMENT 
Review of radioactive liquid waste management at Los Alamos, 
4:32558 
Waste management capabilities for alpha bearing wastes at the Los 
Alamos Scientific Laboratory, 4:32615 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAUNDRIES/SOLAR PROCESS HEAT 
Solar energy system performance evaluation. Aratex Services, 
Inc., industrial laundry, Fresno, California, June-September 
1978, 4:33008 (SOLAR/2008- 78/24) 
LAUNDRIES/WASTE HEAT UTILIZATION 
Solar energy system performance evaluation. Aratex Services, 
Inc., industrial laundry, Fresno, California, June-September 
1978, 4:33008 (SOLAR/2008-78/24) 
LAWRENCE LIVERMORE LABORATORY/ENVIRONMENTAL 
IMPACTS 
Draft environmental impact statement, 4:34800 (DOE/EIS-0028- 


D) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
H-Division quarterly report, October-December 1978, 4:34143 
(UCRL-50028-78-4) 
LEACHING/ENVIRONMENTAL EFFECTS 
Source assessment: water pollutants from coal storage areas. Final 
task report Nov 1976-Dec 1977, 4:34819 (PB-285420) 


LEAD/ABSORPTION SPECTROSCOPY 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic analyses 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
LEAD/BIOLOGICAL ACCUMULATION 
Dietary effects on lead uptake and trace element distribution in 
mallard ducks dosed with lead shot, 4:34987 (UCID-18044) 


LEAD-ACID BATTERIES/CATHODES 


LEAD/CHROMATOGRAPHY 
Metal-ion chelation chromatography on silica-immobilized 8- 
hydroxyquinoline, 4:34318 
LEAD/DIFFUSION 
Transplacental passage of lead and cadmium in iron-deficient rats, 
4:34974 (PNL-2850(Pt. 1)) 
LEAD/ELECTRICAL PROPERTIES 
Pb/PbF2/BiF3/Bi thin solid film reversible galvanic cell, 4:34308 
LEAD/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
LEAD/TOXICITY 
Dietary effects on lead uptake and trace element distribution in 
mallard ducks dosed with lead shot, 4:34987 (UCID-18044) 
LEAD 193/ELECTRON CAPTURE DECAY 
Studies of Z = 81 transitional nuclei II: ***Pb and Pb decay 
(Lifetime, half-life), 4:35234 (ORO-4935-027) 
LEAD 195/ELECTRON CAPTURE DECAY 
Studies of Z = 81 transitional nuclei II: *Pb and Pb decay 
(Lifetime, half-life), 4:35234 (ORO-4935-027) 
LEAD 200/ENERGY LEVELS 
Nuclear data sheets for A=200, 4:35236 
LEAD 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A=200, 4:35236 
LEAD 206/ENERGY LEVELS 
Nuclear data sheets for A=206, 4:35237 
LEAD 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 
LEAD 208/GIANT RESONANCE 
Giant-resonance studies with high-energy heavy ions (315 MeV), 
4:35197 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Giant-resonance studies with high-energy heavy ions (315 MeV), 
4:35197 
LEAD BASE ALLOYS/FABRICATION 
Calcium-strontium-lead grid alloy for use in lead-acid batteries 
(Patent; 0.01 to 0.09 wt % Ca, 0.01 to 0.10 wt % Sr, 0.1 to 1.0 
wt % Sr, rest Pb), 4:33634 
LEAD CHLORIDES/ABSORPTION SPECTROSCOPY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
LEAD CHLORIDES/CHROMATOGRAPHY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
LEAD CHLORIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
LEAD FLUORIDES/ELECTRICAL PROPERTIES 
Pb/PbF2/BiF;/Bi thin solid film reversible galvanic cell, 4:34308 
LEAD FLUORIDES/FABRICATION 
Pb/PbF:2/BiFs/Bi thin solid film reversible galvanic cell, 4:34308 
LEAD NITRATES/ABSORPTION SPECTROSCOPY 
High gas temperature furnace for species determination of 
organometallic compcunds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
LEAD NITRATES/CHROMATOGRAPHY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
LEAD NITRATES/TISSUE DISTRIBUTION 
Cross-placental transfer and distribution of inhaled lead nitrate in 
rats, 4:34979 (PNL-2850(Pt.1)) 
LEAD OXIDES/ABSORPTION SPECTROSCOPY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
a and a Zeeman atomic absorption spectrometer, 
4:34325 


LEAD OXIDES/CHROMATOGRAPHY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
LEAD OXIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
LEAD-ACID BATTERIES/BATTERY SEPARATORS 
Maintenance-free lead-acid cell (Patent), 4:33635 
LEAD-ACID BATTERIES/CATHODES 
Electrode element for accumulators (German patent), 4:33645 
Method for making positive electrode for lead-sulfuric acid 
storage battery (Patent), 4:33638 





LEAD-ACID BATTERIES/CHARGE STATE 


LEAD-ACID BATTERIES/CHARGE STATE 
Process to determine the maintenance and charge condition of 
lead batteries and circuit for carrying out the process, 4:33631 
LEAD-ACID BATTERIES/COVERINGS 
Electrode element for accumulators (German patent), 4:33645 
LEAD-ACID BATTERIES/DESIGN 
Energy storage for photovoltaic conversion. Volume II. Utility 
systems. Final report, 4:32929 (TID-28781) 
Lead storage battery with limited evolution of gas (Patent), 
4:33620 
LEAD-ACID BATTERIES/ELECTRODES 
Method to produce accumulator armour plates (German patent), 
4:33648 
LEAD-ACID BATTERIES/EVALUATION 
Energy storage for photovoltaic conversion. Volume II. Utility 
systems. Final report, 4:32929 (TID-28781) 
LEAD-ACID BATTERIES/GRIDS 
Calcium-strontium-lead grid alloy for use in lead-acid batteries 
(Patent; 0.01 to 0.09 wt % Ca, 0.01 to 0.10 wt % Sr, 0.1 to 1.0 
wt % Sr, rest Pb), 4:33634 
LEAD-ACID BATTERIES/MANUFACTURING 
Automation trends in domestic storage battery manufacture, 
4:33626 
LEAD-ACID BATTERIES/PERFORMANCE 
Advances in the field of lead-acid batteries, 4:33629 
LEAD-ACID BATTERIES/SAFETY 
Coal mine electrical system evaluation. Volume V. Battery and 
py safety. Annual report, 4:32102 (PB-283494) 
D IRS/PERFORMANCE 
Accident alarm in steam generators of sodium cooled fast reactor 
power plants. I. Testing the function of an ion pump pH-meter 
on simulated water penetration in liquid sodium, 4:33373 
LENSES/COMPUTER-AIDED DESIGN 
LASL lens design procedure: simple, fast, precise, versatile, 
4:34726 (LA-7476) 
LEPTON-HADRON INTERACTIONS/ELECTROPRODUCTION 
Mechanisms of scaling violation in the parton model, 4:35172 
LEPTONS 
See also HEAVY LEPTONS 
MUONS 
NEUTRINOS 
LEPTONS/MEETINGS 
Report of conference on leptons and quarks (Conference 
summary), 4:35140 (CONF-771270-(Summ.)) 
LEPTONS/PAIR PRODUCTION 
Hadroproduction of massive lepton pairs and tests of QCD 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 
Production of lepton pairs in neutrino scattering by nuclei, 4:35154 
Recent theoretical developments in lepton pair —" 
(Perturbative, quantum chromodynamics, leading 
 iremeae total cross sections), 4:35149 (DOE/ER/70004- 


LETHAL MUTATIONS 
Dominant lethal studies in mice exposed to dc magnetic fields, 
4:34877 (PNL-2850(Pt.1)) 
LEUKEMIA/CHROMOSOMAL ABERRATIONS 
Correlation of clinical findings with quinacrine-banded 
Se in 90 adults with acute nonlymphocytic leukemia, 


OCYTES 
See also LYMPHOCYTES 
LEUKOCYTES/ABUNDANCE 
Early effects of inhaled °° Pu(NOs), aerosols in beagle dogs, 
4:34927 (PNL-2850(Pt.1)) 
LEUKOCYTES/CYTOLOGICAL TECHNIQUES 
Immunocytochemical distinction between primary and secondary 
granule formation in developing human neutrophils: 
correlations with Romanowsky stains, 4:34868 
LEUKOPENIA/RADIOINDUCTION 
Early effects of inhaled 7**Pu(NOs), aerosols in beagle dogs, 
4:34927 (PNL-2850(Pt.1)) 
ON DEVICES/ELECTRIC FIELDS 
Ambipolar electric fields and turbulence studies in the Wisconsin 
Levitated Toroidal Octupole, 4:35325 
LEVITRON DEVICES/TURBULENCE 
Ambipolar electric fields and turbulence studies in the Wisconsin 
Levitated Toroidal Octupole, 4:35325 
LI-DRIFTED GE DETECTORS/OPERATION 
Gamma spectrometric data acquisition and computer processing 
—— and their relevance for nuclear reactors, 4:34670 
LI-DRI D GE DETECTORS/PERFORMANCE 
Evaluation of well-type Ge(Li) detectors for low-level 
radiochemical analysis, 4:34678 
LI-DRIFTED SI DETECTORS/FABRICATION 
Thin window Si(Li) detectors for the ISee-C telescope, 4:34702 
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LIE GROUPS/ALGEBRA 

Quartic trace identity for vy by Bey Lie algebras, 4:35291 
LIE GROUPS/INVARIAN CIPLES 

Quartic trace identity for exceptional Lie algebras, 4:35291 
LIFE SPAN/BIOLOGICAL RADIATION EFFECTS 

Dose-effect studies with inhaled plutonium oxide in beagles 
(Pu, *°Pu), 4:3492 5 (PNL- -2850(Pt.1)) 

Early effects of inhaled **°Pu(NOs), aerosols in beagle dogs, 
4:34927 (PNL-2850(Pt.1)) 

Respiratory tract tumors in Syrian hamsters following inhalation 
of Pu-ZrOz particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO2/ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 

LIFE SPAN/TEMPERATURE EFFECTS 
Effect of thermal shock on developmental stages of estuarine fish. 
Final report, 4:34963 (SRO-869-3) 
LIGHT 
See VISIBLE RADIATION 
LIGHT SOURCES 
Structure and emission of a stratified pulsed discharge, 4:35107 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
ay orien ARRESTERS/AGING 
— tests performed on full 108-kV current limiting arresters, 


LIGHTNING ARRESTERS/PERFORMANCE TESTING 
Aging tests performed on full 108-kV current limiting arresters, 
4:33217 
LIGNIN/CHROMATOGRAPHY 
papers ret tion of lignin models by molecular weight 


x LH-20, 4:32913 
LIGNIN/GRAVII VIMETRIC ANALYSIS 
Modified procedure to determine acid-insoluble lignin in wood 
and pulp, 4:34319 
LIG IMBUSTION 
Influence of coal type and drying upon MHD power plants and 
components, 4:33885 
LIGNITE/FLUIDIZED-BED COMBUSTION 
Research and experiments concerning the parameters influencing 
the 4 Tere bs the fluidized bed as burning technique of low- 
4:32191 
ECOMPOSITION 
Sources for the formation of and conditions for withdrawing dead 
air to the surface, 4:32160 
LIMESTONE/FRACTURE PROPERTIES 
Dynamic torsional failure of limestone tubes, 4:35009 (SAND-78- 
1654C) 
LINACS 
See LINEAR ACCELERATORS 
ACCELERATORS 


See also STANFORD 20-GEV LINAC 
LINEAR ACCELERATORS/DRIFT TUBES 
Limits of the reverse-current —— for detection of short pulses 
of charged-particle beams, 4:34638 
LINEAR ACCELERATORS/SYSTEMS ANALYSIS 
Systems analysis of accelerator and storage ring systems for 
inertial fusion, 4:34668 
LINEAR SCREW PINCH DEVICES/BOLTZMANN-VLASOV 
EQUATION 
eo of the linearized rane model for a sharp- 
boundary screw pinch, 4:353 
LINEAR SCREW PINCH DEVICES/EQUILIBRIUM 
Rigid-drift magnetohydrodynamic equilibria for cylindrical screw 
inches, 4:35337 
.R THETA PINCH DEVICES/ELECTRON DRIFT 
Method of measuring directed electron velocities in flowing 
plasma a the incoherent regions of laser scattering, 4:35308 
{CO0-4020" 
LINEAR THETA PINCH DEVICES/ENERGY LOSSES 
Method of measuring directed electron velocities in flowing 
plasma using the incoherent regions of laser scattering, 4:35308 
(COO-4020-7 
LINEAR THETA PINCH DEVICES/PLASMA 
CONFINEMENT 


Study of flow and loss processes at the ends of a linear theta 
pinch. Progress report, June 1, 1978-May 31, 1979, 4:35299 
{COO-40 20-9 
LINEAR THETA PINCH DEVICES/PLASMA DIAGNOSTICS 
Spectroscopic observation of a theta-pinch plasma, 4:35320 
LINEAR Z PINCH DEVICES/ELECTRIC FIELDS 
— _— near the neutral line between parallel currents, 


4:35322 
LINEAR Z PINCH DEVICES/KINETICS 
er — near the neutral line between parallel currents, 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 
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LIQUEFIED NATURAL GAS/EVAPORATION 
‘cold’ energy. Closed-cycle gas turbines for LNG evaporation, 
4:34067 


Evaporation rate of liquid natural gases in large containers, 


4:32423 
LIQUEFIED NATURAL GAS/GASIFICATION 
More energy from LNG. Electric energy from LNG 
regasification, 4:34033 
LIQUEFIED NATURAL GAS/HAZARDS 
Dispersion and analysis of methane in the atmosphere, 4:32418 (N- 
78-26644) 
LIQUEFIED NATURAL GAS/REGULATIONS 
we - improve regulatory review process for liquefied natural 
mports. Report to the Congress, 4:32420 (PB-283293) 
LIQUEFIED NATURAL GAS/STORAGE 
Evaporation rate of liquid natural gases in large containers, 
4:32423 
Supporting structure for containers used in storing liquefied gas 
(Patent), 4:32427 
LIQUEFIED NATURAL GAS/WASTE HEAT UTILIZATION 
‘cold’ energy. Closed-cycle gas turbines for LNG evaporation, 
4:34067 
LIQUEFIED PETROLEUM GASES/ENERGY SUPPLIES 
Oil and gas supply curves for the administrator's annual report, 
4:32322 (DOE/EIA-0103/4) 
LIQUEFIED PETROLEUM GASES/MEASURING METHODS 
LPG measurement and custody transfer, 4:32422 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL/HEAVY ION REACTIONS 
From heavy-ion elastic scattering to fission: A unified potential for 
the description of large-scale nuclear collective motion, 4:35253 
LIQUID FLOW/BIBLIOGRAPHIES 
Shear flow. Part 1, liquids (a bibliography with abstracts). Report 
for 1964-Sep 1978, 4:34406 (NTIS/PS-78/1160) 
Shear flow. Part 3. General studies (a bibliography with abstracts). 
Report for 1965-Sep 1978, 4:34528 (NTIS/PS-78/1162) 
LIQUID FLOW/MEASURING INSTRUMENTS 
Laser velocimeter application to oscillatory liquid flows, 4:34527 
(N-78-26389) 
LIQUID IONIZATION CHAMBERS 
Liquid ionizing radiaion detector (Patent), 4:34673 
LIQUID IONIZATION CHAMBERS/ELECTRONIC CIRCUITS 
Optimum filters with time width constraints for liquid argon total- 
absorption detectors, 4:34717 
LIQUID LASERS/RAMAN EFFECT 
Influence of parametric effects on the stimulated scattering of 
nonmonochromatic pump radiation, 4:34498 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID SCINTILLATION DETECTORS/COMPARATIVE 
EVALUATIONS 
Uranium-233 analysis of biological samples, 4:34320 (PNL- 


2850(Pt.1)) 
LIQUID SCINTILLATION DETECTORS/PERFORMANCE 
TESTING 
®Li-loaded liquid scintillators with pulse shape discrimination, 
34691 


Improved '°B-loaded liquid scintillator with pulse-shape 
discrimination, 4:346 
LIQUID-METAL MHD GENERATORS/MAGNETIC FIELDS 
Comparison of three types of free jet MHD induction generators, 
three-dimensional field distributions, performance, 4:33942 
LIQUIDS/FREEZING 
Crust behavior in simultaneous melting and freezing on a 
submerged flat plate, 4:34526 (COO-4171-2) 
LIQUIDS/INTERFACES 
Reactions and spreading in the Cu-Ag system, 4:34168 (LBL-8600) 
LIQUIDS/LAMINAR FLOW 
Crust behavior in simultaneous melting and freezing on a 
submerged flat plate, 4:34526 (COO-4171-2) 
LITHIUM/CORROSIVE EFFECTS 
Effects of nitrogen and nitrogen getters in lithium on the corrosion 
of type 316 stainless steel, 4:34228 (CONF-7903 13-3) 
LITHIUM/HADRONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
LITHIUM/KAONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
LITHIUM/METALLURGICAL EFFECTS 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 


LMFBR TYPE REACTORS/FAILED ELEMENT 


LITHIUM/MUONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
LITHIUM/PIONIC ATOMS 
Neutral mesic atoms of He and Li, 4:35087 
LITHIUM 6 REACTIONS/ALPHA-TRANSFER REACTIONS 
Multipole pairing states and the correspondence between two- and 
four-particle transfer reactions, 4:35222 
LITHIUM 6 REACTIONS/ELASTIC SCATTERING 
Li scattering: a failure of the double-folded potential model, 
4:35210 
LITHIUM 6 TARGET/PHOTONUCLEAR REACTIONS 
Photoproduction of eta mesons on the ®Li nucleus, 4:35190 
LITHIUM 6 TARGET/PROTON REACTIONS 
Dynamics of formation of cluster fragments in the quasielastic 
knockout reaction *Li(p, pt)*He with allowance for distorting 
factors, 4:35186 
Observation of dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons of 635 +- 15 MeV 
by ®Li, '*C, and **O on the momentum of the residual nucleus, 
4:35202 
LITHIUM 7 TARGET/ALPHA REACTIONS 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
LITHIUM ALLOYS/CHEMICAL PREPARATION 
Lithium-aluminum-iron electrode.composition (Patent), 4:33644 
LITHIUM ALLOYS/FABRICATION 
Method to produce a lithium alloy-containing negative electrode 
(German patent), 4:33647 
COMPOUNDS/CHEMICAL REACTIONS 
Bridging ligands in organometallic chemistry. II. Synthesis and 
reactivity of the green dimer of molybdenocene containing a 
bridging fulvalene ligand, 4:34371 
Rhenium formyl and carboxyl complexes derived from the 
(CsHs)Re(CO)2(NO)* cation: models for the Fischer-Tropsch 
and water gas shift reactions, 4:34369 
LITHIUM ISOTOPES/NUCLEAR REACTION YIELD 
Experimental study of carbon-nucleus fragmentation by 
relativistic deuterons and a particles, 4:35203 
XIDES/IONIC CONDUCTIVITY 
Ionic conductivity of LigO-based mixed oxides and the effects of 
moisture and LiOH on their electrical and structural properties, 
4:34280 
LITHIUM SILICATES/IONIC CONDUCTIVITY 
Ionic conductivity in low carnegieite compositions based on 
NaAISiO,, 4:34281 
-SULFUR BATTERIES/ANODES 
Lithium-aluminum-iron electrode composition (Patent), 4:33644 
Method to produce a lithium alloy-containing negative electrode 
(German patent), 4:33647 
LITHIUM-SULFUR BATTERIES/CATHODES 
Method of preparing a positive electrode for an electrochemical 
cell (Patent), 4:33642 
LITHIUM-SULFUR BATTERIES/FABRICATION 
Method of preparing a positive electrode for an electrochemical 
cell (Patent), 4:33642 
LIVER/PATHOLOGICAL CHANGES 
Dietary effects on lead uptake and trace element distribution in 
mallard ducks dosed with lead shot, 4:34987 (UCID-18044) 
LIVER/RADIONUCLIDE KINETICS 
Disposition of 7**Pu(NOs) following inhalation by beagle dogs, 
4:34928 (PNL-2850(Pt. 1)) 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
FFTF REACTOR 
JOYO REACTOR 
KALPAKKAM LMFBR REACTOR 
MONJU REACTOR 
PHENIX REACTOR 
SNR-1 REACTOR 
LMFBR TYPE REACTORS/BELLOWS 
Research and development needs to develop design tools for 
prediction of creep instability of flexible piping joints, 4:33355 
(ESG-DOE- 13268) 
LMFBR TYPE REACTORS/CONTROL ELEMENTS 
Variable flow control for a nuclear reactor control rod (Patent; 
LMFBR), 4:33496 
LMFBR TYPE REACTORS/DESIGN 
Advanced liquid metal fast breeder reactor designs, 4:33372 
Large pool LMFBR design. Volume 4. Balance of plant. Final 
report, 4:33354 (EPRI-NP-883(Vol.4)) 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Fuel failure detection experiment using UO2-loaded sodium in-pile 
loop, 4:33503 





LMFBR TYPE REACTORS/FISSION PRODUCTS 


LMFBR TYPE REACTORS/FISSION PRODUCTS 

Carbon-14 production in nuclear reactors, 4:33289 

LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Monte Carlo approach to the theoretical prediction of temperature 

noise in LMFBR sub-assemblies, 4:33374 
LMFBR TYPE REACTORS/FUEL CYCLE 

ARC System fuel cycle analysis capability, REBUS-2, 4:33455 
(ANL-7721) 

Fuel cycles of D2O-, fast breeder and high temperature reactors, 
4:33330 (AED-Conf-77-498-087) 

Fuel cycle cost studies: fabrication, reprocessing, and refabrication 
of LWR, SSCR, HWR, LMFBR, and HTGR fuels, 4:32546 
(ORNL/TM-6522) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

How local sodium boiling in rod bundles under really steady state 
boundary conditions is achieved on the CFNA loop, 4:33568 
(CEA-CONF-3994) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Role of Rayleigh-Taylor instabilities in fuel-coolant interactions, 

4:33601 
LMFBR TYPE REACTORS/FUEL PINS 

Composition of the corrosion product oxide phases in the gaps of 

three LMFBR-type mixed oxide fuel pins, 4:33369 
LMFBR TYPE REACTORS/GASEOUS WASTES 

Biological behavior of mixed LMFBR-fuel-sodium aerosols (Rats, 
239 Py), 4:34789 (PNL-2850(Pt.1)) 

Dissolution of LMFBR fuel-sodium aerosols (Plutonium dioxide), 
4:34787 (PNL-2850(Pt. 1)) 

Spectrophotometric analyses of LMFBR fuel-sodium aerosols 
(PuOz, U), 4:34788 (PNL-2850(Pt.1)) 

LMFBR TYPE REACTORS/LOSS OF FLOW 

Acoustic noises with loss-of-flow sodium boiling experiment in 19- 
pin bundle, 4:33574 (JAPFNR-423) 

Acoustics of the Sodium Loop Safety Facility P2 experiment, 
4:33605 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 1. Overall study results, 4:33358 (GEFR- 
00405(Vol.1)) 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 2. Plant layout improvements, 4:33359 
(GEFR-00405(Vol.2)) 

LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere. Annual report Sep 
1977-Jan 1978, 4:33594 (PB-286865) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Thermal-hydraulics design guide for an Advanced Design 
Thermal Mixer (including development/testing details), 4:33353 
(ANL-CT-79-4) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Approximate inversion method for five point difference matrix 
equations, 4:33578 (LA-UR-79-162) 

Liquid-liquid contact in vapor explosion, 4:33563 (ANL-78-92) 

Measurement and analysis of drag in multiphase flow systems, 
4:33580 (LA-UR-79-811) 

SIMMER analysis of SRI high pressure bubble expansion 
experiments, 4:33579 (LA-UR-79-770) 

S of treat experiments on oxide core-disruptive accidents, 
4:33564 (ANL-79-13) 

LMFBR TYPE REACTORS/REACTOR SAFETY 

EXPERIMENTS 


Acoustics of the Sodium Loop Safety Facility P2 experiment, 
4:33605 
How local sodium boiling in rod bundles under really steady state 
boundary conditions is achieved on the CFNA loop, 4:33568 
(CEA-CONF-3994) 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
Review of the UK fas reactor program: March 1978, 4:33362 
(NOR-3686) 
LMFBR TYPE REACTORS/SHIELDING 
Two-dimensional shielding benchmarks for sodium and iron at 
YAYOI, 4:33363 (UTNL-R-0046 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Accident alarm in steam generators of sodium cooled fast reactor 
power plants. I. Testing the function of an ion pump pH-meter 
on simulated water penetration in liquid sodium, 4:33373 
LMFBR TYPE REACTORS/STEAM SYSTEMS 
Improvements to the maintainability and inspection of liquid metal 
systems. Volume 1. Overall study results, 4:33358 (GEFR- 
00405(Vol.1)) 
Improvements to the maintainability and inspection of liquid metal 
systems. Volume 2. Plant layout improvements, 4:33359 
(GEFR-00405(Vol.2)) 
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LMFBR TYPE REACTORS/TEST FACILITIES 
How local sodium boiling in rod bundles under really steady state 
boundary conditions is achieved on the CFNA loop, 4:33568 
(CEA-CONF-3994) 
Overview of U.S. fast reactor irradiation test vehicles, 4:33526 
(HEDL-SA-1530) 
LMFBR TYPE REACTORS/THERMAL INSULATION 
Nuclear reactor insulation and preheat system (Patent), 4:33367 
G 


See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT/FORECASTING 
Forecasting the load-duration curve using Box-Jenkins time-series 
analysis, 4:33771 
LOAD MANAGEMENT/RESEARCH PROGRAMS 
Survey of utility load management and energy conservation 
projects. Ist Revised report, 4:33766 (ORNL/Sub-77/ 13509/4) 
LOAD MANAGEMENT/THERMAL ENERGY STORAGE 
EQUIPMENT 
Survey of utility load management and energy conservation 
projects. Ist Revised report, 4:33766 (ORNL /Sub-77/ 13509/4) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT/ENERGY CONSUMPTION 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 
LOCAL GOVERNMENT/TECHNOLOGY TRANSFER 
Federal Laboraory Consortium for Technology Transfer. Far 
West Region Local Government Assistance Task Force. First 
progress report (Impact of proposition 13 budget cuts), 4:33713 
(UCID-18037-79-1) 
LOCAL GROUP 
See GALAXIES 
LOFT REACTOR/FUEL RODS 
Best-estimate fuel rod modeling techniques, 4:33547 
LOFT REACTOR/MANAG 
LOFT monthly progress report for November 1978, 4:33529 
(IDO-1570-T1 
LOFT REACTOR/REACTOR PROTECTION SYSTEMS 
Reliability and safety study of three proposed LOFT Plant 
Protection (Reactor Shutdown) System, 4:33537 (LTR-145-1) 
LOFT REACTOR/TEST FACILITIES 
Control system for selectively inhibiting protection system 
functions in a research pressurized water reactor, 4:33318 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/AUTOMATION 
Automating longwall processes, 4:34472 
LONGWALL MINING/CUTTER LOADERS 
Cutting winning in longwall mining, 4:32139 
Shearer loaders for longwall mining, 4:32146 
LONGWALL MINING/GROUND § SUBSIDENCE 
Probability, statistical indices of sudden roof subsidences, 4:32155 
LONGWALL MINING/MINING EQUIPMENT 
Coal mining method at a long-walled pit face of the coal mine 
(Patent), 4:32121 
Longwall mining in German coal mines in 1977, 4:32135 
LONGWALL MINING/POWERED SUPPORTS 
Coal mining method at a long-walled pit face of the coal mine 
(Patent), 4:32121 
LOOSE PARTS MONITORING 
Experience in loose parts monitoring of operating nuclear power 
plants, 4:33512 
LOSS OF COOLANT/BOILING DETECTION 
Two-phase flow phenomena in nuclear reactor technology 
(PWR), 4:33587 (NUREG/CR-0677) 
LOSS OF COOLANT/HEAT TRANSFER 
Data report on series 5 reflood experiment (PWR), 4:33573 
(JAERI-M-7450) 
Test prediction for FLECHT-SEASET 21-rod bundle test no. 6 
(unblocked configuration) (PWR), 4:33565 (CAAP-TR-044) 
LOSS OF COOLANT/HYDRAULICS 
Data report on series 5 reflood experiment (PWR), 4:33573 
(JAERI-M-7450) 
“an stagnation properties option (PWR), 4:33567 (CDAP- 
7 


ROSA-II test data report, 10. Effects of secondary system and 
HPCI system in small breaks (Runs 415, 417, 421, 422) (PWR), 
4:33572 (JAERI-M-7437) 

Test prediction for FLECHT-SEASET 21-rod bundle test no. 6 
(unblocked configuration) (PWR), 4:33565 (CAAP-TR-044) 

LOSS OF COOLANT/MATHEMATICAL MODELS 

Implementation of a nonequilibrium condensation model in 

RELAP4/MOD7, 4:33570 (CONF-790402-7) 
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LOSS OF COOLANT/PRESSURE GRADIENTS 

PBF-LOCA test series test LOC-11 experiment operating 
specification (PWR), 4:33595 (TFBP-TR-209) 

LOSS OF COOLANT/SAFETY INJECTION 

Boric acid effects on water properties and LOCA thermal- 

hydraulics in PWRs, 4:33581 (LTR-20-91) 
LOSS OF COOLANT/SIMULATION 

Two-phase flow phenomena in nuclear reactor technology 

(PWR), 4:33587 (NUREG/CR-0677) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 

PBF-LOCA test series test LOC-11 experiment operating 

specification (PWR), 4:33595 (TFBP-TR-209) 
LOSS OF COOLANT/THERMAL STRESSES 

Deformation characteristics of Zircaloy cladding in vacuum and 
steam under transient-heating conditions: summary report 
(PWR; BWR), 4:33283 (NUREG/CR-0344) 

LOSS OF COOLANT/TWO-PHASE FLOW 

K-FIX: a computer program for transient, two-dimensional, two- 
fluid flow. THREED: an extension of the K-FIX code for 
three-dimensional calculations (BWR; PWR), 4:33576 (LA- 
NUREG-6623(Suppl.2)) 

Two-phase interactions in countercurrent flow. Annual report, 
November 1977-October 1978 (PWR; BWR), 4:33586 
(NUREG/CR-0669) 

LOSS OF FLOW/ACOUSTIC MONITORING 
Acoustics of the Sodium Loop Safety Facility P2 experiment, 


4:33605 
LOSS OF FLOW/BOILING DETECTION 
Acoustic noises with loss-of-flow sodium boiling experiment in 19- 
pin bundle (LMFBR), 4:33574 (JAPFNR-423) 
LOSS OF FLOW/PRESSURE GRADIENTS 
Investigations of the consequences of hypothetical accidents for 
high temperature reactors. II. Consequences following a breach 
of the primary circuit together with additional failure of active 
engineered safeguards (HSK 2), 4:33575 (Juel-1466) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/COMMERCIALIZATION 
Commercialization focus group interview: medium and low Btu 
coal gassification, 4:32012 (DOE/TIC-10029) 
LOW BTU GAS/IMPURITIES 
Review of ammonia and hydrogen cyanide concentrations in low 


and medium-Btu coal gases, 4:32015 (FE-2762-2) 
LOW DOSE IRRADIATION TH HAZARDS 
Cancer and Toxicology Section, 4:34840 (ORNL-5496) 
LOW INCOME GROUPS/CONSUMER PROTECTION 
Energy-related advocacy for the poor: Options for CSA Region 
Ill Spey Services Administration), 4:33659 (PB- 283584) 
LANTS/ 


LOW-HEAD HYD 
AUTOMATION 
Generation and interface technology, 4:32795 (IDO-10076) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
CAPACITY 
Institute of Water Resources, 4:32776 (IDO-10076) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
CONTROL SYSTEMS 
Generation and interface technology, 4:32795 (IDO-10076) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/COST 
Cornell hydro plant, 4:32771 (IDO-10076) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/DAMS 
Institute of Water Resources, 4:32776 (IDO-10076) 

State regulation and dam safety, 4:32805 (IDO-10076) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
ECONOMIC ANALYSIS 
Economic models: industrial, 4:32806 (IDO-10076) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
ECONOMICS 
Status of hydropower studies in New York State, 4:32779 (IDO- 

10076) 


IROELECTRIC POWER P 


LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
ENVIRONMENTAL EFFECTS 
Environmental implications in redevelopment of old hydroelectric 
dams, 4:32809 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
EVALUATION 
Low head hydropower: focus group results, 4:32775 (DOE/TIC- 
10017 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
FEASIBILITY STUDIES 
Economic models: industrial, 4:32806 (IDO-10076) 
Feasibility of hydropower at Ohio River dams, 4:32780 (IDO- 
10076) 
Ongoing study in New York State, 4:32778 (IDO-10076) 
Small hydro development in Sweden, 4:32786 (IDO-10076) 
seronre) hydropower studies in New York State, 4:32779 (IDO- 
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LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
FINANCING 
Economic models: industrial, 4:32806 (IDO-10076) 
Financing, 4:32807 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
HYDRAULIC TURBINES 
Leffel hydraulic turbines, 4:32790 (IDO-10076) 
Low-head hydroelectric fundamentals, 4:32788 (IDO-10076) 
Ossberger cross-flow turbines, 4:32791 (IDO-10076) 
Small hydro development in Norway, 4:32787 (IDO-10076) 
Straflo turbine, 4:32789 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
LICENSING 
Licensing problems, 4:32803 (IDO-10076) 
Redeveloping old hydroelectric dams in New England, 4:32802 
(IDO-10076) 
Small scale hydro development institutional and legal problems, 
4:32804 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
MAINTENANCE 
History and operation of a municipally owned hydro facility, 
4:32793 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
MEETINGS 
September 1977, Low-Head/Small Hydroelectric Workshop, 
4:32767 (IDO-10076) 
Small low-head hydroelectric power, 4:32763 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
OPERATION 
History and operation of a municipally owned hydro facility, 
4:32793 (IDO-10076) 
Hydropower program, 4:32768 (IDO-10076) 
Operation of an investor-owned hydroelectric utility, 4:32792 
(IDO-10076) 
Small low-head hydroelectric power: history and experience at 
Alpena Power Company, 4:32801 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
PERFORMANCE 
Low-head hydroelectric fundamentals, 4:32788 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
PLANNING 


Canadian-St. Mary's River project, 4:32794 (IDO-10076) 
National small hydro program, 4:32766 (IDO-10076) 
Upper Mississippi River Basin Commission and small 
hydroelectric power, 4:32772 (IDO-10076) 
LOW-HEAD ROELECTRIC POWER PLANTS/ 
REGULATIONS 
Licensing problems, 4:32803 (IDO-10076) 
Redeveloping old hydroelectric dams in New England, 4:32802 
(IDO-10076) 
Small scale hydro development institutional and legal problems, 
4:32804 (IDO-10076 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
RETROFITTING 
Cornell hydro plant, 4:32771 (IDO-10076) 
Institute of Water Resources, 4:32776 (IDO-10076) 
Redeveloping old hydroelectric dams in New England, 4:32802 
(IDO-10076) 
Small hydropower ventures: Wisconsin Edison Corporation, 
4:32770 (IDO- 10076 
LOW-HEAD HYDROELECTRIC POWER PLANTS, 
Development of hydroelectric power in the Midwest, 4:32764 
(IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/SITE 
SELECTION 
Low-head hydroelectric fundamentals, 4:32788 (IDO-10076) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
TURBOGENERATORS 
Leffel hydraulic turbines, 4:32790 (IDO-10076) 
Straflo turbine, 4:32789 (IDO-10076) 
LOW-LEVEL RADIOACTIVE WASTES 
Sources, amounts, and characteristics of low-level radioactive 
solid wastes, 4:32548 (CONF-790209-6) 
LOW-LEVEL RADIOACTIVE WASTES/CHEMICAL 
COMPOSITION 
Characterization of selected low-level radioactive waste generated 
by four light water reactors located in New York State, 4:32591 
Origin and characteristics of low-level non-transuranic waste from 
the nuclear fuel cycle, 4:32554 
LOW-LEVEL RADIOACTIVE WASTES/DECOMPOSITION 
Exhumation test with aged radioactive solid wastes, 4:32676 
LOW-LEVEL RADIOACTIVE WASTES/FORECASTING 
Origin and characteristics of low-level non-transuranic waste from 
the nuclear fuel cycle, 4:32554 
LOW-LEVEL RADIOACTIVE WASTES/LEACHING 
Borehole monitoring of radioactive waste trenches, 4:32679 





LOW-LEVEL RADIOACTIVE WASTES/ORIGIN 


Leachability of solidified low-level radioactive waste forms, 
4:32688 
LOW-LEVEL RADIOACTIVE WASTES/ORIGIN 
Description of solid waste expected from a large commercial 
reprocessing plant, 4:32555 
Origin and characteristics of low-level non-transuranic waste from 
the nuclear fuel cycle, 4:32554 
LOW-LEVEL RADIOACTIVE WASTES/PACKAGING 
Is the steel drum the answer, 4:32653 
LOW-LEVEL RADIOACTIVE WASTES/TRANSPORT 
T rtation of low-level radioactive waste, 4:32541 
LOW-LEVEL RADIOACTIVE WASTES/VOLUME 
Description of solid waste expected from a large commercial 
reprocessing plant, 4:32555 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
LUBRICANTS/ADDITIVES 
Compatibility of additives of different functional types in metal- 
cutting oils, 4:32375 
LUBRICANTS/VISCOSITY 
Influence of molecular structure of mineral and synthetic 
components on viscosity index of blends, 4: 32293 
LUBRICATING OILS 
See also WASTE OILS 
— of life of rolling-contact bearings using synthetic oils, 
4:32384 
Influence rd oil speed del. of 5 ae of cylinder/piston 
up of low 
LUB. CATING LS/ ADDITIVES 
Change in sikelinity of motor oils upon oxidation, 4:32359 
Characteristics of low-molecular-weight polybutenes produced by 
different manufacturing methods, 4:32371 
Chemical additives in pon oils, 4:32358 
Correlation analysis of results from laboratory evaluation of motor 
oil service a, 4:32386 
Evaluation of motor oil service properties on the basis of 
laboratory/road tests, 4:32383 
Influence of antioxidant additive exhaustion on thermal-oxidative 
stability of lubricating oils, 4:32378 


IR Per page! in evaluation of lube oil oxidizability, 4:32387 


Method for production of low-molecular-weight polybutenes for 
various purposes (review), 4:32315 

Oils for mist lubrication of industrial equipment (review), 4:32364 
LUBRICATING OILS/..GING - 

Resins and asphaltenes in severely oxidized oils, 4:32369 
LUBRICATING OILS/ATOMIZATION 

=. for atomizing oil and an apparatus therefor (Patent), 

1 


2 
LUBRICATING OILS/CHEMICAL COMPOSITION 
ical additives in motor oils, 4:32358 
LUBRICATING OILS/EVALUATION 
Unification of methods for rating motor oil detergency in engine 
tests, 4:32388 
LUBRICATING OILS/INFRARED SPECTRA 
IR s weeny in evaluation of lube oil oxidizability, 4:32387 
LUBRICATING OILS/MATERIALS TESTING 
Evaluation of motor oil service properties on the basis of 
laboratory/road tests, 4:32383 
LUBRICATING OILS/MOISTURE 
ee of motor-oil water content on service properties, 
4:32374 
LUBRICATING OILS/OXIDATION 
Change in alkalinity of motor oils upon oxidation, 4:32359 
Effect of metals on oxidation of IPM-10 synthetic hydrocarbon 
oil, 4:32389 
Influence of antioxidant additive exhaustion on thermal-oxidative 
stability of lubricating oils, 4:32378 
— i - of high-temperature properties of aviation oils, 
IR spectroscopy in evaluation of lube oil oxidizability, 4:32387 
Resins and asphaltenes in severely oxidized oils, 4:32369 
LUBRICATING OILS/PHYSICAL PROPERTIES 
Characteristics of low-molecular-weight polybutenes produced by 
different manufacturing methods, 4:32371 
Effect of metals on oxidation of IPM-10 synthetic hydrocarbon 
oil, 4:32389 
Set of qualification test methods for rating oils for aviation gas- 
turbine engines, 4:32379 
Universal engine/transmission tractor oils, 4:32385 
LUBRICATING OILS/PRODUCTION 
Polymeric additives to improve the efficiency of lube oil dewaxing 


process, 4:32292 
LUBRICATING OILS/PUMPING 
Evaluation of low-temperature pumpability of engine oils 
(review), 4:32366 
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LUBRICATING OILS/RECYCLING 
Re-refining makes quality oils, 4:34076 
LUBRICATING OILS/SERVICE LIFE 
Estimation of service life for mt-16p oil in transmission units of 
four-axle tractors, 4:32376 
LUBRICATING OILS/STABILITY 
Influence of antioxidant additive exhaustion on thermal-oxidative 
stability of lubricating oils, 4:32378 
Investigation of high-temperature properties of aviation oils, 
4:32382 
IR spectroscopy in evaluation of lube oil oxidizability, 4:32387 
LUBRICATING OILS/TEMPERATURE EFFECTS 
Evaluation of low-temperature pumpability of engine oils 


(review), 4:32366 
LUBRICATING OILS/VISCOSITY 
Calculation of diesel oil viscosity, using a factorial design for 
experiment, 4:34119 
Chemical additives in motor oils, 4:32358 
Estimation of service life for mt-16p oil in transmission units of 
four-axle tractors, 4:32376 
Production of high V.I. low-pour lube oils from products obtained 
in decomposition of synthetic ethylene/propylene copolymer, 
4:32370 
LUCIFERIN/MOLECULAR STRUCTURE 
Structure of native Renilla reniformis luciferin, 4:34859 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNG CELLS 
See RESPIRATORY TRACT CELLS 


LUNGS 
ition of ***Pu(NOs), following inhalation by beagle dogs, 
4:34928 (PNL-2850(Pt.1)) 
LUNGS/BIOLOGICAL FUNCTIONS 

Elastase-induced emphysema in guinea pigs, 4:34898 (PNL- 
2850(Pt.1)) 

Pulmonary function evaluation of light oil from solvent refined 
coal process (Guinea pigs), 4: aoe (PNL-2850(Pt. 1)) 

LUNGS/BIOLOGICAL LATION EFFECTS 

Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 

Dose-effect studies with inhaled —— oxide in beagles 
(#*Pu, ***Pu), 4:34925 (PNL-2850(Pt. 1)) 

ae et tract tumors in Syrian hamsters following inhalation 
of Pu-ZrO: particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO:/ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 

LUNGS/DELAYED RADIATION EFFECTS 

Late effects of inhaled ***Es(NOs)s in the rat, 4:34930 (PNL- 
2850(Pt.1)) 

LUNGS/DOSE COMMITMENTS 

Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 

Internal dosimetry program in a plutonium facility, 4:34946 

LUNGS/INJURIES 

Carcinogenic potential of raw and spent shale particulates (Rats, 
hamsters), 4:34984 (PNL-2850(Pt.1)) 

Pacific Northwest Laboratory annual report for 1978 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 4:34971 (PNL-2850(Pt.1)) 

LUNGS/MORPHOLOGICAL CHANGES 

Morphometry of rodent lung following inhalation of **° PuO, 

(Rats, hamsters), 4:34929 (PNL-2850(Pt.1)) 
LUNGS/NEOPLASMS 

Immunologic assessment of patients with pulmonary metaplasia 
and neoplasia (Effects of smoking and uranium mining on 
immunity), 4:34922 (LA-UR-79-831) 

Inhaled uranium ore dust in beagle dogs, 4:34935 (PNL- 
2850(Pt.1)) 

Late effects of inhaled ***Es(NOs)s in the rat, 4:34930 (PNL- 
2850(Pt.1)) 

wo! of transplanted hamster lung lesions induced by 

®PuO2, 4:34932 (PNL-2850(Pt.1)) 

Tonicological comparison of high-fired and air-oxidized ***PuOn, 
4:34931 (PNL-2850(Pt. 1)) 

LUNGS/PATHOLOGICAL CHANGES 

Atropine inhibition of acute sulfuric-acid-induced 
bronchoconstriction in guinea pigs, 4:34973 (PNL-2850(Pt.1)) 

Biological effects of chronic inhalation of coal mine dust and/or 
diesel engine exhaust in rodents (Rats), 4:34972 (PNL- 
2850(Pt.1)) 

—_ llet carcinogenesis assay of shale oil in rats, 4:34985 (PNL- 

-1)) 
Systemic toxicity of inhaled cadmium oxide in rats, 4:34976 (PNL- 

2850(Pt. 1)) 
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LUNGS/PATHOLOGY 
Inhaled radon daughters and uranium ore dust in rodents (Rats), 
4:34934 (PNL-2850(Pt. 1)) 
LUNGS/RADIATION DOSES 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 
Internal dosimetry program in a plutonium facility, 4:34946 
Respiratory tract tumors in Syrian hamsters following inhalation 
of Pu-ZrO, particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO./ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 
LUNGS/RADIATION INJURIES 
ae rey! of transplanted hamster lung lesions induced by 
®PuOz, a: 34932 (PNL-2850(Pt.1)) 
LUNGS/RADIONUCLIDE KINETICS 
Absorption and retention of plutonium-238 nitrate and oxide in 
neonatal swine after inhalation, 4:34955 (PNL-2850(Pt.1)) 
Toxicology of fractionated, inhaled ***PuO, (Rats), 4:34948 
(PNL-2850(Pt.1)) 
LUNGS/SCINTISCANNING 
Nuclear medicine, 1978, 4:34890 
LUNGS/TRANSPLANTS 
Malignancy of transplanted hamster lung lesions induced by 
inhaled *°*PuO:, a: 34932 (PNL-2850(Pt.1)) 
LUNGS/X-RAY DOSIMETRY 
Computer program for organ doses in diagnostic radiology. Final 
report May 78, 4:34915 oe 
UTETIUM 175/ENER Y-LEVEL TRANSITIONS 
Analysis of Pe A violating nuclear effects at low energy, 4:35183 
UTETIUM IES/CRITICAL FIELD 


uicarbide, 4:34285 
ON TEMPERA 


L 
Superconductivity of lutetium 
LUTETIUM CARBIDES/TRANS. 
Superconductivity of lutetium sesquicarbide, 4:34285 
LWBR TYPE REACTO) CANS 
Effect of fuel chips on cladding stress in zircaloy clad oxide fuel 
rods (LWBR development program), 4:33598 (WAPD-TM- 
1324) 
LWBR TYPE REACTORS/TRANSIENT OVERPOWER 
ACCIDENTS 
Effect of fuel chips on cladding stress in zircaloy clad oxide fuel 
rods (LWBR development program), 4:33598 (WAPD-TM- 
1324) 
LYMPH NODES/BIOLOGICAL RADIATION EFFECTS 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 
LYMPH NODES/RADIATION DOSES 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 
YMPHOCYTES/BIOCHEMICAL REACTION KINETICS 
Model for the control of potassium transport in PHA-stimulated 
human blood lymphocytes, 4:34847 (UR-3490-1484) 
LYMPHOCYTES/CELL PROLIFERATION 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
Use of lymphoblastoid cells for the estimation of environmental 
insults to DNA. Comprehensive report of the overall activities 
of the contract during the past three years, August 1-July 30, 
1978, 4:34836 (COO-2040-11) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACROPHAGES/ELECTRON MICROSCOPY 
Electron microscopic study of agrapod-mediated phagocytosis, 
4:34864 (PNL-2850(Pt. 1)) 
MACROPHAGES/PHAGOCYTOSIS 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 
MACROPHAGES/RADIONUCLIDE KINETICS 
In vitro dose-response of macrophages to *°*PuO, and **!AmOz, 
4:34957 (PNL-2850(Pt. 1)) 
Phagocytosis of 7**AmO: by pulmonary macrophages in vitro, 
4:34956 (PNL-2850(Pt. 1)) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 


MAGNETIC BAYS/TABLES 


MAGNESIUM/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
MAGNESIUM/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
MAGNESIUM 24/ROTATIONAL STATES 
Nuclear molecular states *C+ 1C, 4:35205 
MAGNESIUM 26 TARGET/ALPHA REACTIONS 
Isospin decomposition of nuclear multipole matrix elements from 
y decay rates of mirror transitions: Test of values obtained with 
hadronic probes, 4:35204 
MAGNESIUM ALLOYS/FABRICATION 
Method to produce a lithium alloy-containing negative electrode 
(German patent), 4:33647 
MAGNESIUM COMPOUNDS/THERMAL CONDUCTIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
MAGNESIUM COMPOUNDS/THERMAL DIFFUSIVITY 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
MAGNESIUM OXIDES 
See also SPINELS 
Development, characterization and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending June 
1978, 4:33858 (PNL-2004-9) 
NESIUM OXIDES/CORROSION 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 
2 


) 

MAGNESIUM OXIDES/CORROSION RESISTANCE 

—— of insulating wall materials near the electrodes, 
MAGNESIUM OXIDES/CREEP 

Work hardening and creep of MgO, 4:34188 
MAGNESIUM OXIDES/MASS TRANSFER 

Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
MAGNESIUM OXIDES/MATERIALS TESTING 

Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 

2 


MAGNESIUM OXIDES/OXIDATION 
Oxidation of sintered cobalt oxide, 4:34287 
MAGNESIUM OXIDES/PHASE DIAGRAMS 
Materials evaluation-MERDI Applied Research Division and 
university management, 4:33852 (FE-2524-8) 
Materials evaluation-MERDI Applied Research Division and 
University M ement, 4:33853 (FE-3087-2) 
MAGNESIUM O) ES/PURIFICATION 
— of aliovalent solutes adjacent surfaces in MgO, 
4:342 
MAGNESIUM OXIDES/SINTERING 
Experimental analysis of sintering of MgO compacts (1230° to 
1600°C), 4:34259 
MAGNESIUM OXIDES/STRAIN HARDENING 
Work hardening and creep of MgO, 4:34188 
MAGNESIUM OXIDES/THERMAL CONDU 
Materials evaluation-MERDI Applied Research Division and 
University ‘oer 4: 33853 (FE-3087-2) 
MAGNESIUM OXIDES/THERMAL DIFFUSIVITY 
Materials evaluation-MERDI Applied Research Division and 
University M: ent, 4: 33853 (FE-3087-2) 
MAGNESIUM OXIDES/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
MAGNET COILS/MAGNETIC FIELD CONFIGURATIONS 
Calculation of field and force topography of toroidal coils, 4:35432 
(NITEFA-B-0341) 
MAGNET COILS/PHYSICAL RADIATION EFFECTS 
Effect of synchrotoron radiation on Main Ring magnets, 4:34633 
(CONF-7706150-P2) 
MAGNET COILS/POWER SUPPLIES 
Electromagnetic processes in the circuit with series-in-turn 
connection of converters and load sections at supply voltage 
inequality, 4:35438 (NITIEFA-B-0355) 
MAGNET COILS/STRESS ANALYSIS 
Numerical stress analysis of toroidal coil by 
finite element method, 4:35431 GAEREMLT960). 
MAGNET COILS/SUPPORTS 
Effect of support number and location on the stressed state of a 
circular winding for a toroidal field in the tokamak type device, 
4:35434 (NITEFA-LM-0368) 
MAGNETIC ANALYZERS/DESIGN 
Charged-particle analyzer (Patent), 4:34734 
MAGNETIC BAYS/TABLES 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prom Ca 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 





MAGNETIC COILS 


MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/EFFICIENCY 
Experiments on superconductive-coil energy storage, 4:33610 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Behavior of bioplymers in high magnetic fields, 4:34843 (PNL- 
2850(Pt.1)) 
Development of mice after intrauterine exposure to dc magnetic 
fields, 4:34835 (PNL-2850(Pt.1)) 
Dominant lethal studies in mice exposed to dc magnetic fields, 
4:34877 (PNL-2850(Pt.1)) 
Environmentally controlled system for exposure of mice to large 
dc magnetic fields, 4:34731 (PNL-2850(Pt.1)) 
Exposure of mammalian cell cultures to static magnetic fields, 
4:34865 (PNL-2850(Pt. 1)) 
MAGNETIC FIELDS/MUTAGENESIS 
Are magnetic fields mutagenic (Salmonella), 4:34893 (PNL- 
2850(Pt.1)) 
MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/DIRECT ENERGY 
CONVERSION 
Development and Technology, 4:35474 (UCRL-50050-78-4) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL BEAM 
SOURCES 
Development and Technology, 4:35474 (UCRL-50050-78-4) 
MAGNETIC MIRROR TYPE REACTORS CH 
PROGRAMS 
Development and Technology, 4:35474 (UCRL-50050-78-4) 
MAGNETIC MIRROR TYPE REACTORS/ 
SUPERCONDUCTING MAGNETS 
Development and Technology, 4:35474 (UCRL-50050-78-4) 
MAGNETIC MIRROR TYPE REACTORS/VACUUM 
SYSTEMS 
Development and Technology, 4:35474 (UCRL-50050-78-4) 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
MAGNETIC MIRRORS/DESIGN 
Design studies of a two-component, multiple-mirror reactor, 
4:35425 


MAGNETIC MIRRORS/EQUILIBRIUM PLASMA 
New results in high beta MHD theory. Part III. MHD equilibrium 
and stability of minimum -B mirror traps, 4:35364 (UCRL- 
80633 


) 
MAGNETIC MIRRORS/LEADING ABSTRACT 
Magnetic fusion energy. Quarterly report, October-December 
1978, 4:35424 (UCRL-50050-78-4) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Applied plasma physics, 4:35301 (UCRL-50050-78-4) 
Electrostatic ion confinement in a magnetic mirror field, 4:35306 
MAGNETIC MIRRORS/PLASMA INSTABILITY 
Applied plasma physics, 4:35301 (UCRL-50050-78-4) 
MAGNETIC MIRRORS/PLASMA MACROINSTABILITIES 
New results in high beta MHD theory. Part III. MHD equilibrium 
and stability of minimum -B mirror traps, 4:35364 (UCRL- 
80633 


MAGNETIC MIRRORS/PLASMA WAVES 
Fluctuation spectra in the NASA Lewis bumpy-torus plasma, 
4:35392 (N-78-26927) 
MAGNETIC MIRRORS/PLUGGING 
Electrostatic ion confinement in a magnetic mirror field, 4:35306 
MAGNETIC MOMENTS/SCATTERING 
Motion of particles having anomalous moments in external fields, 
4:35147 
MAGNETIC MONOPOLES/RADIATION DETECTION 
Searches for magnetic monopoles and fractionally charged quarks 
as an auxiliary function for a large detector at the collider, 
4:34651 (CONF-7706150-P2) 
MAGNETIC SHIELDING/MAGNETIC FIELDS 
i of weak magnetic fields by superconducting shells, 
4:35275 
MAGNETIC SPECTROMETERS/DESIGN 
Simple, inexpensive dipole spectrometer for ISABELLE, 4:34701 
(BNL-25897) 
MAGNETIC STARS/MAGNETIC FIELDS 
Flows and magnetic fields in the surface layers of Ap stars, 


4:35016 
MAGNETIC STARS/ROTATION 
Flows and magnetic fields in the surface layers of Ap stars, 
4:35016 
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MAGNETIC STORMS/CHARGED-PARTICLE PRECIPITATION 
Low-altitude measurements of precipitating protons, alpha 
eee and heavy ions eo the geomagnetic storm of 26-27 
5059 —— 


ch 1978. Interim ro 4: 
MAGNETOHYDRODYNAMI 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOHYDRODYNAMICS 
Instability of a thin layer of a magnetic fluid with two free 
boundaries, 4:35389 
Local flow chracteristics in an induction-type mhd device at high 
electromagnetic interaction parameters, 4:34433 
MAGNETOHYDRODYNAMICS/ELECTRIC DISCHARGES 
Constricted discharge in magnetohydrodynamic plasma, 4:33945 
MAGNETOHYDRODYNAMICS/FLOW MODELS 
Numerical codes for MHD flows. Quarterly technical progress 
report, 4:33908 (SAND-78-1954) 
MAGNETOHYDRODYNAMICS/INCOMPRESSIBLE FLOW 
Investigations of the dynamics of MHD flows. Final technical 
report, 4:33897 (AD-A-058330) 
MAGNETOHYDRODYNAMICS/LAMINAR FLOW 
Use of flows in azimuthal fields for laminarization studies and for 


a generation (Experimental study), 4:33941 
MA NETOSPHERE/ELECTRON DENSITY 

Energetic electrons at synchronous orbit altitude 1967-1977. 

Interim report, 4:35058 (AD-A-058454) 
MAGNETOSPHERE/MAGNETIC BAYS 

High-resolution energetic particle measurements at 6.6R/sub E/ 3. 

Low-energy electron anisotropies and short-term substorm 
redictions, 4:35065 
MAGNETOSPHERE/PULSATIONS 

High-resolution energetic particle measurements at 6.6 R/sub E/ 

1. Electron micropulsations, 4:35063 
MAGNETOSPHERE/RESEARCH PROGRAMS 

Research in space physics at the University of Iowa. Annual 

report, 1977, 4:35061 (N-78-27033) 
MAGNETOSPHERE/TRAPPED ELECTRONS 

High-resolution energetic particle measurements at 6.6 R/sub E/ 
1. Electron micropulsations, 4:35063 

High-resolution energetic icle measurements at 6.6R/sub E/ 3. 

w-energy electron anisotropies and short-term substorm 
redictions, 4:35065 
MAGNETOSPHERE/TRAPPED PROTONS 
Hi oes energetic particle measurements at 6.6 R/sub g/, 
igh-energy proton drift echoes, 4:3 
MAGNE OSPHERE/WAVE PROPAGATION 

Scattering of terrestrial kilometric radiation at very high altitudes, 
4:35060 (N-78-26350) 

Temperature effects in non-symmetric three-component counter- 
streaming electron plasmas: theory and computer simulation 
experiments, 4:35404 

MAG OTAIL/SOLAR PROTONS 

Solar proton event of April 16, 1970. 3. Evolution of pitch angle 
distribution as < or = 1-MeV protons propagate into the high- 
latitude magnetotail, 4:35062 

GNETS 


See also PERMANENT MAGNETS 
SUPERCONDUCTING MAGNETS 
MAGNETS/MEETINGS 
Sixth international conference on magnet technology (MT-6), 
4:35278 
MAINE/SOLAR ENERGY 
Discussion paper on the direct use of solar energy in residential 
and commercial buildings in the state of Maine, 4:32977 (NP- 
23670) 
MAINTENANCE 
See also REACTOR MAINTENANCE 
MAINTENANCE/SYSTEMS ANALYSIS 
Computerized LCC/ORLA methodology (Life cycle cost/ 
optimum repair level analysis), 4:32711 (SAND-78-0706C) 
MALAWI/INSOLATIO ON 
Solar energy potential in Malawi, 4:32821 
MALAWI/SOLAR ENERGY 
Solar energy potential in Malawi, 4:32821 
MALAYSIA/ALGAE 
a of nitrogen-fixing blue-green algae in the forests, 
4:32 
MALI/SOLAR ENERGY 
Development and use of solar energy in Mali, 4:32954 
MALONIC ACID/CHEMICAL REACTIONS 
Synthesis of anatoxin a via intramolecular cyclization of iminium 
salts, 4:34363 
MAMMALS 
See also SWINE 
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MAMMALS/BIOLOGICAL RADIATION EFFECTS 
“— Division: annual progress report, September 30, 1978, 
919 (ORNL-5496) 
MAMMALS/POPULATION DYNAMICS 
Population dynamics, movement and home range of black-tailed 
jackrabbits (Lepus californicus) in Curlew Valley, northern 
Utah. Final report, 4:34834 (COO-1329-32) 
MAMMARY GLANDS/NEOPLASMS 
Influence of pre; ignancy and lactation on response of rats to 
plutonium (7**Pu), 4:34942 (PNL-2850(Pt.1)) 


See also ADULTS 
PATIENTS 
PERSONNEL 
MAN/RADIATION DOSES 
Doses for various pathways to man based on meee ime aad 
of radionuclides pertinent to decontamination 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
Model to project dose-to-man from buried solid waste, 4:32671 
GANESE/ABSORPTION SPECTROSCOPY 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic analyses 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
MANGANESE 59/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
MANGANESE 59/MASS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
MANGANESE 60/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
MANGANESE 60/MASS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
MANGANESE ALLOYS/CRACKS 
Undermatching electrode applied to HT80 heavy plates for 
penstock, 4:34156 
MANGANESE ALLOYS/ELECTRIC CONDUCTIVITY 
Hydrostatic-pressure studies of the electrical resistivity in the 
concentrated-spin-glass system Cu7zsMnes, 4:34214 
MANGANESE ALLOYS/SORPTIVE PROPERTIES 
Hydrogen absorption in YNisMn, an alloy with the cubic UNis 
structure, 4:34224 
MANGANESE ALLOYS/SPIN GLASS STATE 
Hydrostatic-pressure studies of the electrical resistivity in the 
es -spin-glass _— a 4:34214 
MANGANESE EMICAL REACTIONS 
Gebccmume at carbonylaton ot metal-coordinated carbenes and 
hydrogenolysis of the ketene complexes, 4:32755 
GANESE FLUORIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
MANGANESE OXIDES/ADSORPTION 
Adsorption of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 
MANITOBA/ENERGY SOURCES 
Electrical power from sun and wind in Manitoba, 4:33792 
MANUFACTURING/EMPLOYMENT 


Structural change and energy consumption (In Swedish), 4:33660 
(USFFE- 1978-1) 
MANUFACTURING/ENERGY DEMAND 
Structural change and energy consumption (In Swedish), 4:33660 
(USFFE- 1978-1) 
MANURES/ANAEROBIC DIGESTION 
Anaerobic fermentation of agricultural residues: potential for 
improvement and im a pte Tenth quarter progress 
—, — 16, 1978-December 15, 1978, 4:32902 (COO- 
Thermophilic, anaerobic fermentation of beef cattle residue, 
4: 32911 (TID-29414) 
MANURES/FERMENTATION 
Thermophilic, anaerobic fermentation of beef cattle residue, 
4:32911 (TID-29414) 
MANURES/HEAT RECOVERY 
ma as source of heat for space-heating, 4: —_ 
MANURES/PARTIAL OXIDATION PR 
Kinetic analysis of manure pyrolyzers, 4:32749 CrID- 29417) 
MANURES/PYROLYSI am 
Kinetic analysis of manure pyrolyzers, 4:32749 (TID-29417) 
MANY-BODY PROB: AULI PRINCIPLE 
Ghost states and the Pauli principle in multiparticle scattering 
theory, 4:35177 
MAPS/COMPUTER CODES 
0170) contours from irregular data points, 4:35490 (UCID- 


MERCURY 200/ENERGY LEVELS 


MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 


CULTURE 
See AQUACULTURE 


ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE SURVEYS 
Process for seismic exploration by means of a directive source 
(Patent), 4:35013 
VEHICLE ACCIDENTS 
See ACCIDENTS 
MARITIME TRANSPORT 
Maritime transport of dry bulk minerals. Open-file report, 4:34455 


(PB-285008) 
ATIONAL CONTROL 
Development of the international crude oil market, 4:32325 
(USFFE-1978-5) 
MARKETING RESEARCH 
Developing a marketing strategy for solar energy systems, 4:32853 
MASS TRANSFER/FLOW MODELS 
Hydrodynamic and mass transfer behaviour of sieve plates in the 
spray and bubble regions, 4:34531 
MASS TRANSFER/FRACTIONATION 
Hydrodynamic and mass transfer behaviour of sieve plates in the 
spray and bubble regions, 4:34531 
IVE VECTOR MESON 


MODEL 
See GLUON MODEL 
TERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
TERIALS 


See also FIBERGLASS 
MATERIALS/COMPETITION 
Nature of the competition between emerging materials, 4:33679 
MATERIALS/PHYSICAL RADIATION EFFECTS 
Stress and irradiation induced mass transport, 4:34247 
MATERIALS/RESEARCH PROGRAMS 
H-Division quarterly report, October-December 1978, 4:34143 
(UCRL-50028-78-4) 
MATERIALS TESTING/CALORIMETRY 
Influence of solar radiation and radiant heat flow measurement 
error on measurement accuracy of material physical 
characteristics in solar furnaces, 4:33025 
MATERIALS TESTING/SOLAR FURNACES 
Influence of solar radiation and radiant heat flow measurement 
error on measurement accuracy of material physical 
characteristics in solar furnaces, 4:33025 
MATHEMATICS/DIAGRAMS 
Class of linked diagrams. II. Asymptotics, 4:35496 
MAXWELL EQUATIONS/AXIAL-VECTOR 
Neutrino as the source of an axial electromagnetic field, 4:35288 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEAT/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 are 
MECHANICAL HEART/BIOCHEMICAL FUEL CELLS 
Implantable biochemical fuel cell (Patent), 4:33956 
MECHANICAL TRANSMISSIONS/LUBRICATING OILS 
Estimation of service life for mt-16p oil in transmission units of 
four-axle tractors, 4:32376 
Universal engine/transmission tractor oils, 4:32385 
MECHANICAL TRANSMISSIONS/RESEARCH PROGRAMS 
Design and development of a continuously variable ratio 
transmission for an automotive vehicle, Phase IV. Quarterly 
Preto report, December 1977-February 1978, 4:34136 (SAN- 
1165-1 


cs 
See also FLUID MECHANICS 
QUANTUM MECHANICS 
MECHANICS/CALCULATION METHODS 
Analysis of finite element methods for second order boundary 
value problems using mesh dependent norms, 4:35290 (ORO- 
3443-78) 
MECHANICS/COMPUTER CODES 
SKTWO: a two-dimensional Lagrangean wavecode with shock 
fitting, 4:35281 (SAND-78-1806) 
MEDICINES 
See DRUGS 
MEMORY DEVICES/PLANNING 
Large mass storage facility, 4:35481 (BNL-25885) 
MERCURY/BIOLOGICAL ACCUMULATION 
= status of environmental mercury problems, 4:34820 (TID- 
9441) 
MERCURY 200/ENERGY LEVELS 
Nuclear data sheets for A= 200, 4:35236 





MERCURY 200/NUCLEAR PROPERTIES 


MERCURY 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A=200, 4:35236 
MERCURY 206/ENERGY LEVELS 
Nuclear data sheets for A= 206, 4:35237 
MERCURY 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 
MERCURY TELLURIDES/ELECTRONIC STRUCTURE 
Thermoelectric effects in p-type Cd/sub x/Hg/sub 1-x/ solid 
solutions (4.2 to 300°K), 4:34218 
MERCURY TELLURIDES/THERMOELECTRIC 
PROPERTIES 
Thermoelectric effects in p-type Cd/sub x/Hg/sub 1-x/ solid 
solutions (4.2 to 300°K), 4:34218 
MESIC ATOMS 
See also KAONIC ATOMS 
PIONIC ATOMS 
MESIC ATOMS/ENERGY SPECTRA 
Estimate of intensity of beams of 7r-y atoms in high-energy 
accelerators, 4:35086 
MESIC ATOMS/FISSION 
Muon distribution among the fission fragments in mesic atoms, 
4:35084 
MESOATOMS 
See MESIC ATOMS 
MESONS 
See also PPEUDOSCALAR MESONS 
MESONS/FUSION YIELD 
Mesons and neutrinos under supercompression. Cumulative and 
inductive increase of particle energies to meson values in 
microbursts of energy release, 4:35460 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
METAL INDUSTRY/CASTINGS 
Castings demand as energy resources decline, 4:34046 
METAL INDUSTRY/ENERGY CONSERVATION 
Aluminum industry energy conservation workshop III: papers (16 
papers), 4:33729 
METAL INDUSTRY/ENERGY SOURCES 
Energy usage in the steelfounding industry, 4:34047 
METAL INDUSTRY/FORGING 
Energy conservation in the drop forge, 4:34043 
METAL INDUSTRY/MATERIAL SUBSTITUTION 
Castings demand as energy resources decline, 4:34046 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Possible heat recovery equipments in the Steelwork at 
Oxeloesund, Sweden (In Swedish), 4:34057 (STUDSVIK/ES- 
78-76) 
METAL-GAS BATTERIES 
See also TIRON-AIR BATTERIES 
ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/CONNECTORS 
Electrical connection piece for battery cells (Patent; Li/SO, cells), 
4:33640 
METAL-GAS BATTERIES/ELECTRIC CONTACTS 
Electrical connection piece for battery cells (Patent; Li/SO, cells), 
4:33640 
METAL-GAS BATTERIES/ELECTRODES 
Electrode structures and electrodes therefrom for use in 
electrolytic cells or batteries (Patent; Zn-halogen cell), 4:33636 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/ANODES 
Electrochemical secondary cell (German patent), 4:33646 
METAL-NONMETAL BATTERIES/CATHODES 
Mechanisms of the electrochemical reduction in nonaqueous 
medium of cathodic materials used in lithium batteries. I. 
Reduction of silver chromate membrane electrodes in 1,2- 
dimethoxyethane and 1,2-dimethoxyethane-propylene carbonate 
mixtures, 4:33630 
METAL-NONMETAL BATTERIES/DESIGN 
Electrochemical cell design (Patent), 4:33623 
METAL-NONMETAL BATTERIES/ELECTRODES 
Electrode structures and electrodes therefrom for use in 
electrolytic cells or batteries (Patent; Zn-halogen cell), 4:33636 
METALS 
See also SCRAP METALS 
TRANSITION ELEMENTS 
METALS/ACOUSTIC EMISSION TESTING 
Acoustic emission generated by dislocation mechanisms during the 
deformation of metals, 4:34145 (RFP-2820) 


ERA Vol. 4, No. 12 


METALS/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1978 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 4:34971 (PNL-2850(Pt.1)) 
METALS/CORROSION RESISTANCE 
—_ wall slag coating and material corrosion experiments, 
4:33950 
METALS/DEFORMATION 
Acoustic emission generated by dislocation mechanisms during the 
deformation of metals, 4:34145 (RFP-2820) 
METALS/DEPOSITION 
Analysis of semiconductor structures by nuclear and electrical 
techniques. Final technical report, 4:34299 (AD-A-058772) 
METALS/DISLOCATIONS 
Acoustic emission generated by dislocation mechanisms during the 
deformation of metals, 4:34145 (RFP-2820) 
METALS/FABRICATION 
Closed cell metal foam method (Patent), 4:34159 
METALS/HEAT TRANSFER 
Method for producing improved heat transfer surface (Patent), 
4:34413 
METALS/NATURAL OCCURRENCE 
Results of elemental analyses of water and waterborne sediment 
samples from areas of Alaska proposed for the Chukchi Imuruk 
National Reserve, Selawik National Wildlife Refuge, and Cape 
Krusenstern National Monument (NURE reconnaissance), 
4:32466 (GJBX-26(79)) 
METALS/PHYSICAL RADIATION EFFECTS 
Stress and irradiation induced mass transport, 4:34247 
METALS/SURFACE FINISHING 
Brush deburring: still a driving force in deburring, 4:34401 (BDX- 
613-2149) 
METALS/SURFACE TREATMENTS 
Method for producing improved heat transfer surface (Patent), 
4:34413 


METALS/TOXICITY 
Cancer and Toxicology Section, 4:34840 (ORNL-5496) 
Concentration response curves of heavy metals’ cytotoxicity in 
vero cells, 4:34967 (PNL-2850(Pt.1)) 
METALS/TRAPPING 
Closed cell metal foam method (Patent), 4:34159 
METALS/WELDING 
Effect of surface contamination on solid phase welding: an 
overview, 4:34185 (SAND-78-0223C) 
METAMORPHIC ROCKS/EXCAVATION 
Rock opening design and analyses for radioactive waste 
repositories, 4:32639 (NVO-0024-1) 
RITES/CHEMICAL COMPOSITION 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
METEOROLOGY/DATA ACQUISITION 
“— of existing meteorological information for solar energy 
application, 4:32836 
METEOROLOGY/RESEARCH PROGRAMS 
Forest meteorological research at the Royal College of Forestry, 
Sweden, 4:34904 (SHS-IFSY-RU-98-1978) 
METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE/ADSORPTION 
New method for obtaining hydrogen with carbon molecular 
sieves, 4:32726 (AED-CONF-77-422-001) 
METHANE/BIOSYNTHESIS 
Anaerobic fermentation of agricultural residues: potential for 
improvement and implementation. Tenth quarter progress 
report, September 16, 1978-December 15, 1978, 4:32902 (COO- 
2981-10) 
Conversion of organic wastes and biomass to substitute natural 
gas, 4:32750 
Mission analysis for the federal fuels from biomass program. 
Volume V. 2 Biochemical conversion of biomass to fuels and 
chemicals, 4:32910 (TID-29093) 
Thermophilic, anaerobic fermentation of beef cattle residue, 
4:32911 (TID-29414) 
METHANE/CHEMICAL REACTION YIELD 
Role of readsorption in determining the product distribution 
during CO ee over "Fe single crystals, 4:32741 
METHANE/MONITORIN 
a pe vt for safety in underground coal mining, 
4:32119 
METHANE/PRODUCTION 
Symposium on methane extraction from coal seams, Pittsburgh, 
1978, 4:32130 
Thermophilic, anaerobic fermentation of beef cattle residue, 
4:32911 (TID-29414) 
METHANE/RECOVERY 
Methane drainage and utilization at Hucknall Colliery, 4:32164 
Methane drainage ahead of mining using foam stimulation: Mary 
Lee Coalbed, Alabama, 4:32110 (RI-PMTC-3(79)) 
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Recovery and utilization of methane gas from a sanitary landfill: 
City of Industry, California, 4:32753 
METHANE/SYNTHESIS 
Procedure and device for synthesizing a gas mixture containing 
acetylene, ethylene, methane, and hydrogen by thermal 
cracking of liquid hydrocarbons (Patent), 4:32747 
METHANE/TRANSPORT 
Dispersion and analysis of methane in the atmosphere, 4:32418 (N- 
78-26644) 
METHANOL/IMPLEMENTATION 
Alternative fuel methanol. Selection criteria and state of the art, 
4:32754 
METHANOL/MARKETING RESEARCH 
Coal-to-gasoline conceptual design and market evaluaion of 
methanol fuel and methanol-derived gasoline. Quarterly 
technical progress, report, July 31, 1978-October 27, 1978, 
4:32740 (FE-2416-37) 
METHANOL/PRODUCTION 
Prospects offered by underground gasification under pressure, in 
the field of coal chemistry, 4:32031 
METHANOL/SYNTHESIS 
Procedure and device for the synthesis of methanol in pipe-shaped 
furnaces (Patent), 4:32756 
METHANOL/SYNTHESIS GAS 
Production of hydrogen rich gas by combined steam reforming 
and intermediate oxidation-reduction, 4:32731 
CURY/BIOLOGICAL ACCUMULATION 
Current status of environmental mercury problems, 4:34820 (TID- 
29441 


METRICS/VACUUM STATES 
Class of “noncanonical” vacuum metrics with two commuting 
Killing vectors, 4:35284 
MEXICO/GEOTHERMAL EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
MEXICO/INSOLATION 
Numerical computation of solar radiation parameters from satellite 
cloud data, 4:32843 
MEXICO/PLANNED COMMUNITIES 
Government as developer and owner: construction of new urban 
communities and the conservation of resources in the coastal 
zone, 4:33677 
MFTF DEVICES/STABILIZATION 
Minimum streaming current requirements for MFTF-revised by 
recent (r/sub p//a/sub i/) scaling in 2XIIB, 4:35363 (UCID- 
18060) 
MHD CHANNELS/BOUNDARY LAYERS 
Boundary layer calculations for the MHD insulator wall, 4:33933 
Electrical and thermal instabilities in the electrode surface region 
in a combustion MHD generator channel, 4:33913 
Electrical non-uniformities and their control in linear MHD 
channels, 4:33944 
Topical report on insulating wall boundary layer in a Faraday 
MHD generator, 4:33900 (FE-2341-7) 
MHD CHANNELS/BREAKDOWN 
Axial field limitations in MHD generators, 4:33915 
Axial field limitations in MHD generators, 4:33931 
Study of the maximum Hall voltages and interelectrode 
breakdown in the channel of an open-cycle MHD generator: a 
joint U.S.-U.S.S.R. experiment on the U02 facility MHD 
generator, 4:33917 
MHD CHANNELS/DESIGN 
Investigation of diagonal-conducting-wall R channel of MHD 
generator of U-25 power plant, 4:33939 
US electrode wall for testing in the USSR U-02 MHD facility, 
4:33929 
MHD CHANNELS/ELECTRIC CURRENTS 
Influence of the transverse current nonuniformity, caused by 
current leakages onto the insulating walls of the channel, on the 
local characteristics of a nonideal MHD generator, 4:33916 
Three dimensional current distribution in diagonal conducting 
wall channels, 4:33919 
MHD CHANNELS/ELECTRIC DISCHARGES 
Constricted discharge in magnetohydrodynamic plasma, 4:33945 
Investigation of physical processes in the near-electrode region of 
MHD-generators, 4:33932 
MHD CHANNELS/ELECTRICAL INSULATORS 
— of insulating wall materials near the electrodes, 


Structure for ceramic MHD components (Patent), 4:33859 
MHD CHANNELS/ELECTROCHEMICAL CORROSION 
Electrochemical studies of MHD channel electrode materials in 
molten potassium salt and coal slags, 4:33907 (PNL-SA-6823) 
MHD CHANNELS/ELECTRODES 
Design and performance of high temperature ceramic electrode 
modules, 4:33871 


MHD GENERATOR U-02/MATERIALS TESTING 


Structure for ceramic MHD components (Patent), 4:33859 
MHD CHANNELS/FLOW MODELS 
Consideration of some three-dimensional effects in MHD channel, 
4:33923 
Investigations of the dynamics of MHD flows. Final technical 
report, 4:33897 (AD-A-058330) 
Numerical codes for MHD flows. Quarterly technical progress 
report, 4:33908 (SAND-78-1954) 
Topical report on insulating wall boundary layer in a Faraday 
MHD generator, 4:33900 (FE-2341-7) 
MHD CHANNELS/FRICTION 
Boundary layer calculations for the MHD insulator wall, 4:33933 
MHD CHANNELS/HEAT TRANSFER 
Boundary layer calculations for the MHD insulator wall, 4:33933 
MHD CHANNELS/INHOMOGENEOUS PLASMA 
OHM 's law for plasmas with non-isotropic inhomogeneities and its 
effects on the performance of MHD generators, 4:33918 
MHD CHANNELS/LAMINAR FLOW 
Use of flows in azimuthal fields for laminarization studies and for 
power generation (Experimental study), 4:33941 
MHD CHANNELS/LEAKAGE CURRENT 
Electrical non-uniformities and their control in linear MHD 
channels, 4:33944 
MHD CHANNELS/MATERIALS TESTING 
Design and performance of high temperature ceramic electrode 
modules, 4:33871 
Deterioration of insulating wall materials near the electrodes, 
4:33869 
Electrode phenomena in slagging MHD channels, 4:33924 
Recent MHD generator studies at Westinghouse, 4:33840 
MHD CHANNELS/PERFORMANCE TESTING 
Investigation of diagonal-conducting-wall R channel of MHD 
generator of U-25 power plant, 4:33939 
Progress on the Mark VI long-duration MHD generator, 4:33940 
US —e wall for testing in the USSR U-02 MHD facility, 
4:33929 
MHD CHANNELS/SEED-SLAG INTERACTIONS 
Electrochemical studies of MHD channel electrode materials in 
molten potassium salt and coal slags, 4:33907 (PNL-SA-6823) 
MHD CHANNELS/SLAGS 
Electrode phenomena in slagging MHD channels, 4:33924 
In-channel observations on coal slag, 4:33934 
Slag deposition and its effect on the performance of MHD 
channels, 4:33899 (CONF-790102-5) 
MHD GENERATOR AERL MARK VI/FLOW MODELS 
Mark VI MHD generator studies, 4:33833 
MHD GENERATOR AERL MARK VI/MHD CHANNELS 
Mark VI MHD generator studies, 4:33833 
Progress on the Mark VI long-duration MHD generator, 4:33940 
MHD GENERATOR AERL MARK VI/PERFORMANCE 
Mark VI MHD generator studies, 4:33833 
MHD GENERATOR AERL MARK VI/PLASMA 
DIAGNOSTICS 
Joint US-USSR experimental studies of the dependence of plasma 
electrical conductivity on plasma temperature performed in the 
Avco Mark VI MHD facility, 4:33943 
MHD GENERATOR CDIF/ENVIRONMENTAL IMPACTS 
CDIF environmental monitoring-Air quality/meteorology, 
4:33814 (FE-2524-8) 
MHD GENERATOR CDIF/SOCIO-ECONOMIC FACTORS 
CDIF socioeconomic analysis, Butte-Silver Bow baseline data, 
4:33804 (TID-28969) 
Socioeconomic impact study of the MHD CDIF project in Butte, 
Montana, 4:33813 (FE-2524-8) 
MHD GENERATOR ETL MARK V/PERFORMANCE TESTING 
Experiment on MHD generator with a large scale 
superconducting magnet (ETL Mark V), 4:33832 
Experiment on MHD generator with a large scale 
superconducting magnet (ETL Mark V), 4:33842 
MHD —- ETL MARK V/SUPERCONDUCTING 
MAGNETS 


Experiment on MHD generator with a large scale 
superconducting magnet (ETL Mark vy 4:33832 
MHD GENERATOR U-02/ELECTRODES 
= o of an US electrode system in the USSR U-02 facility, 
4:33880 
Second joint test of a U.S. electrode system in the U.S.S.R. U-O2 
facility, 4:33867 
Study of the maximum Hall voltages and interelectrode 
breakdown in the channel of an open-cycle MHD generator: a 
joint U.S.-U.S.S.R. experiment on the U02 facility MHD 
generator, 4:33917 
MHD GENERATOR U-02/MATERIALS TESTING 
= test of an US electrode system in the USSR U-02 facility, 
3880 
Second joint test of a U.S. electrode system in the U.S.S.R. U-O2 
facility, 4:33867 
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MHD GENERATOR U-02/MHD CHANNELS 

US electrode wall for testing in the USSR U-02 MHD facility, 

4:33929 
MHD GENERATOR U-25/MHD CHANNELS 

Investigation of diagonal-conducting-wall R channel of MHD 

generator of U-25 power plant, 4:33939 
MHD GENERATOR UTSI/MATERIALS 

Generator wall slag coating and material corrosion experiments, 

4:33950 
MHD GENERATOR UTSI/SLAGS 

Generator wall slag coating and material corrosion experiments, 
4:33950 

Slag layers in direct coal-fired MHD power generation, 4:33936 

MHD GENERATOR UTSI/SUPERCONDUCTING MAGNETS 
Superconducting dipole magnet for the UTSI MHD facility, 
4:33962 (CONF-781055-5) 
MHD GENERATORS 
See also CLOSED-CYCLE MHD GENERATORS 
COAL-FIRED MHD GENERATORS 
LIQUID-METAL MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/AIR HEATERS 

High-temperature oxidizer preheater, 4:33862 

Support testing and design study: evaluation of regenerative air 
heaters. Progress report, July-September 1977, 4:33847 (FE- 
2254-8) 

MHD GENERATORS/BOUNDARY LAYERS 

Topical report on insulating wall boundary layer in a Faraday 
MHD generator, 4:33900 (FE-2341-7) 

MHD GENERATORS/COMBUSTION PRODUCTS 

Momentum transfer cross-sections and conductivity integrals for 
gases of MHD interest, 4:33895 

MHD GENERATORS/DESIGN 

Design, construction, and testing of a compact, ae 
combustion driven MHD generator channel and diffuser, 
4:33822 

Magnetohydrodynamic power systems (Patent; combustion-type 
generator with shock waves produced by laser-ignited 
explosives), 4:33817 

MHD GENERATORS/ELECTRIC CONDUCTIVITY 

Spectroscopic determination of electrical conductivity in an MHD 

duct from absolute intensity measurements, 4:33911 
MHD GENERATORS/ELECTRICAL INSULATORS 

Electrodes and insulators: design and materials considerations, 

4:33870 
MHD GENERATORS/ELECTRICAL PROPERTIES 

Part-load performance and voltage-current characteristics of a 

base load MHD generator, 4:33838 
MHD GENERATORS/ELECTRODES 

Electrodes and insulators: design and materials considerations, 
4:33870 

Gaseous electrode development at RMC, 4:33865 

Spinels for MHD-electrodes, 4:33882 

Test results on the spinel electrode module in laboratory and 
simulated MHD environment, 4:33883 

MHD GENERATORS/ELECTRONIC CIRCUITS 

Experimental investigation of multiple-loaded diagonal conducting 
wall generators, 4:33864 

Voltage consolidation and control circuits for multiple-electrode 
MHD generators, 4:33889 

MHD GENERATORS/FLOW MODELS 

Consideration of three-dimensional effects in MHD power 
generators, 4:33947 

Coupled electrical and fluid calculations in the cross plane in 
linear MHD generators, 4:33920 

Electrical and thermal instabilities in the electrode surface region 
in a combustion MHD generator channel, 4:33913 

Molecular gas performance of a disk generator with swirl, 4:33836 

Topical report on insulating wall boundary layer in a Faraday 
MHD generator, 4:33900 (FE-2341-7) 

MHD GENERATORS/FLUCTUATIONS 

Electromagnetic interactions between the U-25 superconducting 
magnet and the U-25 B MHD flow train, 4:33830 (CONF- 
781055-1) 

Experimental investigation of fluctuating properties within a 
combustion MHD generator (Pressure, electric field, and 
current density fluctuations), 4:33922 

MHD GENERATORS/INVERTERS 

Curve of current delivered from MHD generator to a 

conventional power grid by inverter system, 4:33890 
MHD GENERATORS/MATERIALS 

ey and insulators: design and materials considerations, 
4:33870 

Structure for ceramic MHD components (Patent), 4:33859 
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MHD GENERATORS/MATERIALS TESTING 
Support testing and design study: evaluation of regenerative air 


heaters. Progress report, July-September 1977, 4:33847 (FE- 
2254-8) 
MHD GENERATORS/MEETINGS 
Engineering aspects of magnetohydrodynamics, 4:33809 
Engineering aspects of magnetohydrodynamics, 4:33810 
MHD GENERATORS/OPTIMIZATION 
Determination of the non-equilibrium MHD generator optimal 


parameters in a thermonuclear power station with Tokamak 
type reactor, 4:33823 
MHD GENERATORS/PERFORMANCE 
Molecular gas performance of a disk generator with swirl, 4:33836 
Part-load performance and voltage-current characteristics of a 
base load MHD generator, 4:33838 
MHD GENERATORS/PERFORMANCE TESTING 
Design, construction, and testing of a compact, lightweight 
combustion driven MHD generator channel and diffuser, 
4:33822 
MHD GENERATORS/PLASMA DIAGNOSTICS 
Electron concentration measurements in combustion MHD flows, 
4:33912 
Free-jet electrical conductivity profiles of a seeded MHD 
combustion plasma, 4:33946 
Plasma diagnostics in an MHD installation (Technology 
assessment), 4:33909 
Spectroscopic determination of electrical conductivity in an MHD 
duct from absolute intensity measurements, 4:33911 
MHD GENERATORS/PLASMA SEEDING 
Tonizing seed, 4:33831 
Study of the processes resulting from the use of alkaline seed in 
natural gas-fired MHD facilities, 4:33844 (CONF-770402-8) 
MHD GENERATORS/POWER SYSTEMS 
Experimental a of multiple-loaded diagonal conducting 
wall generators, 4: 
MHD GENERATORS/SEED RECOVERY 
Ionizing seed, 4:33831 
Study of the processes resulting from the use of alkaline seed in 
natural gas-fired MHD facilities, 4:33844 (CONF-770402-8) 
MHD GENERATORS/SHOCK WAVES 
Magnetohydrodynamic power systems (Patent; combustion-type 
generator with shock waves produced by laser-ignited 
explosives), 4:33817 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Cryogenic aspects of the experience in operating the U-25 
superconducting MHD magnet in conjunction with the MHD 
generator, 4:33845 (CONF-781055-2) 
Design of the magnetic field of superconducting coils, of different 
geometry, for a MHD dipole magnet system, 4:33846 
Superconducting magnetohydrodynamics magnet development 
program: Phase I. Annual progress report No. 1, May 1, 1976- 
on 30, 1977, 4:33963 (MIT-2295T3-1) 
Superconducting magnets, 4:33860 
Technology base for large MHD superconducting magnets, 
4:33886 
MHD GENERATORS/TECHNOLOGY ASSESSMENT 
MHD generators, 4:33808 
— magnetohydrodynamic electrical power generation, 
4:33805 
MHD GENERATORS/TEST FACILITIES 
MHD generators, 4:33808 
Results and progress on the NASA Lewis H2-O2 MHD program, 
4:33829 
Results of MHD generator testing, 4:33841 
MHD POWER PLANTS 
MHD power plant characteristics, 4:33819 
MHD POWER PLANTS/AIR HEATERS 
Heat capacitor for MHD electric power generation systems, 
4:33878 
MHD POWER PLANTS/AIR POLLUTION CONTROL 
Protection of the biosphere, 4:33821 
MHD POWER PLANTS/CONTROL SYSTEMS 
Cycle analysis and control (Combined cycle MH[L’/steam power 
plants), 4:33812 (FE-2524-8) 
Cycle analysis and control (Combined-cycle MHD/steam power 
plants), 4:33816 (FE-3087-2) 
Dynamic modeling and control of magnetohydrodynamic/steam 
electrical power generting oo. 4:33824 
MHD POWER PLANTS/DES 
Coal fired non-equilibrium na: cycle MHD power plant system 
since ECAS, 4:33839 
—— - design characteristics of MHD power stations, 
= of the reference dual-cycle MHD-steam power plant, 
733826 
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MHD POWER PLANTS/ECONOMICS 
Open-cycle coal burning MHD power plants for commercial 
service, 4:33827 
Status of the reference dual-cycle MHD-steam power plant, 
4:33826 
Technical and economic aspects of open-cycle MHD power 
plants, 4:33807 
MHD POWER PLANTS/FEASIBILITY STUDIES 
Open-cycle coal burning MHD power plants for commercial 
service, 4:33827 
MHD POWER PLANTS/INVERTERS 
Inverter systems, 4:33861 
MHD POWER PLANTS/MATHEMATICAL MODELS 
Dynamic modeling and control of magnetohydrodynamic/steam 
electrical power generting plants, 4:33824 
Stationary regimes of open cycle MHD power units. A 
mathematical model, 4:33818 
MHD POWER PLANTS/PERFORMANCE 
Coal fired non-equilibrium closed cycle MHD power plant system 
since ECAS, 4:33839 
MHD POWER PLANTS/SIMULATION 
Cycle analysis and control (Combined cycle MHD/steam power 
plants), 4:33812 (FE-2524-8) 
Cycle analysis and control (Combined-cycle MHD/steam power 
plants), 4:33816 (FE-3087-2) 
MHD POWER PLANTS/STEAM GENERATORS 
Steam generator and turbomachines (For combined-cycle MHD/ 
steam power plants), 4:33863 
MHD POWER PLANTS/THERMAL POLLUTION 
Protection of the biosphere, 4:33821 
MHD POWER PLANTS/TURBOMACHINERY 
Steam generator and turbomachines (For combined-cycle MHD/ 
steam power plants), 4:33863 
MICA/ELECTRON COLLISIONS 
Directivity of Vavilov-Cerenkov radiation, 4:35074 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 (DOE/CS-1174) 
MICHIGAN/THORIUM ORES 
Uranium occurrences, Michigan, Wisconsin, and Minnesota. Final 
report, 4:32459 (RME-3161) 
MICHIGAN/URANIUM DEPOSITS 
Uranium occurrences, Michigan, Wisconsin, and Minnesota. Final 
report, 4:32459 (RME-3161) 
MICROCHANNEL ELECTRON MULTIPLIERS/TRANSISTOR 
TRIGGER CIRCUITS 
Avalanche transistor pulser for fast-gated operation of 
microchannel plate image-intensifiers, 4:34683 
MICROEMULSION FLOODING/TECHNOLOGY 
ASSESSMENT 
Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Progress report for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 
MICROPROCESSORS/COMPARATIVE EVALUATIONS 
Micro/mini and hybrid computer costs for solving dynamic 
models, 4:35492 (UNI-SA-60) 
MICROPROCESSORS/USES 
Data acquisition and processing on electron beam fusion 
accelerators, 4:34664 
Microprocessors in reactor instrumentation, 4:33517 
MICROSPHERES/LASER IMPLOSIONS 
Compression measurements of neon-seeded glass microballoons 
irradiated by COz-laser light, 4:35353 
MICROWAVE POWER TRANSMISSION 
Microwave transmission characteristics of solar power satellites, 
4:33206 
MICROWAVE POWER TRANSMISSION/ENVIRONMENTAL 
IMPACTS 


Preliminary environmental assessment for the satellite power 
system (SPS). Volume 1. Executive summary, 4:32925 (DOE/ 
ER-0021/1(Vol.1)) 

MICROWAVE POWER TRANSMISSION/HEALTH 

HAZARDS 

Preliminary environmental assessment for the satellite power 
system (SPS). Volume 1. Executive summary, 4:32925 (DOE/ 
ER-0021/1(Vol.1)) 

MICROWAVE RADIATION/INTERACTIONS 

Self-magnetic-field generation in a plasma, 4:35395 

MIDWEST REGION/OIL FIELDS 

Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Progress report for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 


MINERAL WASTES/COMPACTING 


MIHAMA-1 REACTOR/FUEL ELEMENT F. 
Cause of failure of a fuel rod of Unit 1 in the Mihama Power 
Station of the Kansai Electric Power Company, Inc., 4:33321 
MILITARY FACILITIES/CONTAMINATIO!) 
Formerly utilized MED/AEC Sites Remedial Action 
Final report (Used to store pitchblende ore in 1940s), 4:32699 
(DOE/EV-0005/11) 
MILK/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
Modeling Dresden-Monticello data for “I transport from pasture 
to milk, 4:34808 
MILK/COOLING 
Milk cooling with heat recovery, 4:34040 
MILK/RADIONUCLIDE KINETICS 
Transfer coefficients of radionuclides secreted in the milk of dairy 
cows. Final report, 4:34947 (AD-A-058781) 
MILKY WAY/H1 REGIONS 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
MILKY WAY/H2 REGIONS 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
MILKY WAY/STRUCTURAL MODELS 
Observational foundations of density-wave models for spiral 
structure, 4:35043 
MILL TAILINGS/ENVIRONMENTAL IMPACTS 
Environmental impact of uranium mill tailings generated between 
1975 and 2030, 4:32696 
Radiation pathways and og health impacts from inactive 
uranium mill tailings, 4:3269 
MILL TAILINGS/HEALTH HAZARDS 
Radiation pathways and potential health impacts from inactive 
uranium mill tailings, 4:32697 
MILL TAILINGS/MANAGEMENT 
Current uranium mill licensing issues, 4:32500 (CONF-7704103-) 
MILL TAILINGS/RADIATION HAZARDS 
Potential population dose from radon-222 released by uranium 
tailings piles, 4:32695 
MILL TAILINGS/RADIOACTIVE WASTE MANAGEMENT 
Description of radiological problems at inactive uranium mill sites 
and formerly utilized MED/AEC sites, 4:32503 (ORNL/ 


MILL TAILINGS/STORAGE 
Uranium mill tailings storage, use, and disposal problems, 4:32499 
(CONF-7704103- 
MILLSTONE-2 REACTOR/LOOSE PARTS MONITORING 
Automated machinery surveillance and di ics, 4:33511 
MILLSTONE-2 REACTOR/REACTOR CONTROL SYSTEMS 
Automated machinery surveillance and diagnostics, 4:33511 
MINE DRAINING/CHEMICAL COMPOSITION 
Computation of natural and residual gas saturation of mine waters, 
4:32161 
MINE 
Changing role of the mines rescue service, 4:32198 
MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
METAL INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/FEASIBILITY STUDIES 
Changes in the rules of the game for the mining industry at home 
and abroad, 4:33675 
MINERAL INDUSTRY/TAXES 
Resources taxation: its dangers for the Australian economy, 
4:33678 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS/CHEMICAL RADIATION EFFECTS 
Effect of $gamma$-irradiation on polymer-compounded mineral 


oil, 4:32360 
MINERAL OILS/OXIDATION 
Use of active experiment in woe optimal concentrations of 
additives in hydraulic fluids, 4:3237 
MINERAL OILS/PHYSICAL PROPERTIES 
Structural features of high-purity naphthenic/paraffinic 
hydrocarbons recovered from various crude oils, 4:32367 
MINERAL RESOURCES/ECONOMIC ANALYSIS 
Changes in the rules of the game for the mining industry at home 
and abroad, 4:33675 
MINERAL WASTES/COMBUSTION PROPERTIES 
Combustion potential in the utilization of bituminous coal refuse in 
geotechnical construction, 4:32070 
MINERAL WASTES/COMPACTING 
Combustion potential in the utilization of bituminous coal refuse in 
geotechnical construction, 4:32070 
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MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Combustion potential in the utilization of bituminous coal refuse in 
geotechnical construction, 4:32070 
Use of coal associated wastes in the construction and stabilization 
of refuse landfills, 4:32079 


SMECTITE 
SPINELS 


ZEOLITES 

MINERALS/CATALYTIC EFFECTS 

Mineral matter effects in coal liquefaction. First quarterly report, 

October 1-December 31, 1978, 4:32044 (SAND-79-0306) 

MINERALS/HYDRAULIC MINING 

Water for working and transportin aaa! in mining, 4:34563 
MINERALS/HYDRAULIC TRAN: 

Water for working and transporting ie in mining, 4:34563 
MINERALS/MARITIME TRANSPORT 


Maritime transport of dry bulk minerals. Open-file report, 4:34455 
(PB-285008) 
MINERS/ACCIDENTS 
Mine Injuries and Worktime, Quarterly (USA, by state), 4:32197 
MINERS/INJURIES 
Mine Injuries and Worktime, Somaty (USA, by state), 4:32197 
MINERS/WORKING CONDITIO 
Continuous measurement of wolline level exposure of uranium 
miners, 4:32489 


See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/CATALOGS 
Directory of Washington Mining Operations, 1977, 4:33672 (NP- 
23496) 
MINES/ELECTROMAGNETIC RADIATION 
Further analytical investigations of electromagnetic fields in mine 
environments. Interim report, 1 November 1976-1 November 
1977, 4:32106 (PB-284553) 
NES/TESTIN' 


75 years of cable test facility Institute of Conveyors and Material 
oo and test barr? ys pit ventilation of the Westphalian 


MINES/VENTILAT TION 


75 years of cable test facility Institute of Conve 7 and Material 
Science, and test facility for pit ventilation of the Westphalian 
— Company, 4:34469 


See also COAL MINING 
SHAFT EXCAVATIONS 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/GROUND SUBSIDENCE 
Ground subsidence (Book), 4:32165 
MINING/INFORMATION SYSTEMS 
National information service in mining, mineral processing and 
extractive aw (MINTEC), 4:32111 
MINING EQUI 
See also CONVEYORS 
CUTTER LOADERS 
Mining machine having advancing mine roof supports (Patent), 
4:32120 
MINING EQUIPMENT/CORROSION PROTECTION 
Galvanized steel in mining, 4:32143 
MINING EQUIPMENT/CUTTING TOOLS 
Studies of coal plough picks, 4:32134 
MINING EQUIPMENT/DIESEL ENGINES 
LHD technique in Austrian mines, 4:32140 
MINING EQUIPMENT/DYNAMIC LOADS 
Practical design of components in consideration of operational 
measurements on system behaviour, 4:32150 
MINING EQUIPMENT/FIRE RESISTANCE 
Assessment of pit fire technology based on mining equipment 
made of plastic materials, except conveyor belts, 4:34468 
MINING EQUIPMENT /LEGISLATION 
Im of U.S. le ee on equipment manufacturers, 4:32145 
MINING EQUIP CTURING 
China: priority + ~ 4:32113 
MINING! EQUIPMENT/MATERIALS 
Assessment of pit fire technology based on mining yo 
made of poe materials, except conveyor belts, 4:34468 
Wearfacin uipment maintenance, 4:34461 
MINING E UIPME /PROTECTIVE COATINGS 
Galvanized steel in mining, 4:32143 
Protective coatings in the mining industry, 4:34460 
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MINING EQUIPMENT/REGULATIONS 


MINING EQ bre aon Ss. —— NT/ VISIBILITY manufacturers, 4:32145 


Driver Vistdlity system for large mining trucks, 4:34561 
MINING tye PMENT. /WEAR 
bane gee B= 
MINING 
Suasidns a pon! equipment maintenance, 4:34461 
MINNESOTA/THO ORES 
Uranium occurrences, Michi 
rt, 4:32459 (RME-3161) 
TA/URANIUM DEPOSITS 
i ces, Michi Wisconsin, and Minnesota. Final 
report, 4:32459 (RME-316 ) 
MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRROR NUCLEI/ENERGY-LEVEL TRANSITIONS 
Isospin decomposition of nuclear multipole matrix elements from 
¥ decay rates of mirror transitions: Test of values obtained with 
hadronic probes, 4:35204 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSOURI RIVER/AQUATIC ECOSYSTEMS 
Reservoir ecosystems and western coal development in the upper 
Missouri river. Final rt, 4:32085 (PB-283417) 
MITOCHONDRIA/BI (CAL REACTION KINETICS 
Oligomycin-dependent ionophoric ov subunit of 
drial adenosinetriphosphatase (Yeasts), 4:34860 


mitochon 

MITOGENS 
See also PHYTOHEMAGGLUTININ 

MITOGENS/BIOLOGICAL EFFECTS 

Use of lymphoblastoid cells for the estimation of environmental 

insults to DNA. Comprehensive report of the overall activities 
of the contract during the past three years, August 1-July 30, 
_ 4:34836 (COO- 11) 


(Modular Integrated “y+ oom ) 
MIUS/DATA COMPILATI 
International project sow of modular integrated utility systems, 
4:34085 (PB-2834 
MIUS/ENERGY CONSUMPTION 
Committee on the challenges of modern society rational use of 
energy pilot study modular integrated utility systems project. 
Volume 2. Minutes of project meeting. Final report, 4:34084 
(PB-283429) 
MIUS/REVIEWS 
Committee on the challenges of modern society rational use of 
energy pilot study modular integrated utility systems project. 
Volume 2. Minutes of project meeting. Final report, 4:34084 
(PB-283429) 
International project catalog of modular integrated utility systems, 
4:34085 (PB-283477) 
MIXED OXIDE FUEL FABRICATION PLANTS/DOSIMETRY 
——— external exposure — in non-remote-handling 
lutonium operations, 4:32516 
MIXED OXID 1 FUEL FABRICATION PLANTS/SAFETY 
Estimate of airborne release of plutonium from Babcock and 
Wilcox plant as a result of severe wind hazard and earthquake, 
4:32693 (PNL-2812) 
MIXERS/DESIGN 
Thermal-hydraulics wn A guide for an Advanced Design 
Thermal Mixer (including development/testing details) 
(LMFBR), 4:33353 (ANL-CT-79-4 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MOISTURE GAGES/CALIBRATION 
Calibration of moisture monitors, 4:34452 (LA-7696-MS) 
MOLASSES/FERMENTATION 
Technology and economics of conversion of cellulose (wood) and 
corn starch to sugars, alcohol and yeast. Final report, 4:32757 
(COO-5007-1) 
MOLDS 
See FUNGI 
MOLECULAR BEAMS/PHOTON COLLISIONS 
Versatile user-oriented atomic and molecular beam apparatus for 
use with the National Synchrotron Light Source, 4:35066 
(BNL-50920 
OLECULAR BIOLOGY 
MPifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
MOLECULAR BIOLOGY/RESEARCH PROGRAM 
“— y Division: annual progress report, September 50, 1978, 
34919 (ORNL-5496) 


aes maintenance, 4:34461 
/ WEAR RESISTANCE 


Wisconsin, and Minnesota. Final 
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Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
MOLECULAR SIEVES/SORPTIVE PROPERTIES 
New method for obtaining hydrogen with carbon molecular 
sieves, 4:32726 (AED-CONF-77-422-001) 
MOLECULE COLLISIONS 
See also PHOTON-MOLECULE COLLISIONS 
MOLECULE COLLISIONS/MATHEMATICAL MODELS 
Classical analog for electronic degrees of freedom in nonadiabatic 
collision processes, 4:35091 
MOLLUSCS/RADIOACTIVITY 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
MOLTEN METAL-WATER REACTIONS/SIMULATION 
Liquid-liquid contact in vapor explosion, 4:33563 (ANL-78-92) 
MOLTEN SALT COAL GASIFICATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Molten Salt Coal Gasification Process Development Unit. 


Quarterly technical progress report No. 8, January-March 1978, 


4:32019 (SAN-1429-32) 
MOLTEN SALT FUELED REACTORS/FUEL CYCLE 
Proposal to the development of molten-salt breeder reactor. 
Reactor concepts evaluation from safety and nuclear 
proliferation, 4:33370 
MOLTEN SALT FUELED REACTORS/SAFEGUARDS 
Proposal to the development of molten-salt breeder reactor. 
Reactor concepts evaluation from safety and nuclear 
proliferation, 4:33370 
MOLTEN SALT FUELED REACTORS/SPECIFICATIONS 
Proposal to the development of molten-salt breeder reactor. 
Reactor concepts evaluation from safety and nuclear 
proliferation, 4:33370 
MOLTEN SALTS/CORROSIVE EFFECTS 
Corrosion of Fe alloys in Hitec at 823K (Materials for solar 
central receiver power plants), 4:32945 (SAND-78-8256) 
MOLTEN SALTS/PERMEABILITY 
Limitations on hydrogenic gas transport at ultra-low pressures, 
4:35449 
MOLYBDENUM/CATALYTIC EFFECTS 
Hydrodesulfurization catalyst (Patent), 4:32278 
MOLYBDENUM/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
MOLYBDENUM/FRACTURES 
Failure analysis of molybdenum orifices, 4:34182 (N-78-26212) 
MOLYBDENUM/SORPTIVE PROPERTIES 
Manifestation of phase states of a submonolayer film in surface 
diffusion of barium on the (001) face of molybdenum, 4:34175 
MOLYBDENUM/WEAR RESISTANCE 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
MOLYBDENUM/X-RAY SPECTRA 
Resonant Raman scattering of x rays: Evidence for K-M 
scattering, 4:35068 
MOLYBDENUM ALLOYS/BAND THEORY 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436) 
MOLYBDENUM ALLOYS/CHEMICAL REACTIONS 
Solubility of hydrogen and deuterium in body-centered-cubic 
uranium alloys, 4:34231 
MOLYBDENUM ALLOYS/FABRICATION 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
MOLYBDENUM ALLOYS/PHASE TRANSFORMATIONS 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436) 
MOLYBDENUM COMPLEXES/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
MOLYBDENUM COMPLEXES/CHEMICAL REACTION 
YIELD 
Bridging ligands in organometallic chemistry. II. Synthesis and 
reactivity of the green dimer of molybdenocene containing a 
bridging fulvalene ligand, 4:34371 
MOLYBDENUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Bridging ligands in organometallic chemistry. II. Synthesis and 
reactivity of the green dimer of molybdenocene containing a 
bridging fulvalene ligand, 4:34371 


MULTIWIRE PROPORTIONAL CHAMBERS 


MOLYBDENUM IONS/ION-ATOM COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
MOLYBDENUM IONS/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
MOLYBDENUM OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
MOLYBDENUM OXIDES/ZONE MELTING 
New developments in the IZG of metal oxide-metal eutectic 
composites, 4:34256 (CONF-781172-2) 
MONEL 400/STRESS CORROSION 
Stress corrosion cracking of steam generator tube materials in 
sodium hydroxide solutions, 4:34234 
MONITORING 
See also ACOUSTIC MONITORING 
AEROSOL MONITORING 
LOOSE PARTS MONITORING 
RADIATION MONITORING 
MONITORING/DATA BASE MANAGEMENT 
National Biological Monitoring Inventory (Data base for 
information on biological monitoring of power plant impacts on 
environment), 4:34757 (CONF-780376-1) 
MONITORING NETWORK 
See MONITORING 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/DESIGN 
Progress report on fast breeder reactor development in Japan, 
April-June 1978, 4:33360 (JAPFNR-425) 
MONOCARBOXYLIC ACIDS/LABELLING 


Tellurium-123m-labeled isosteres of itoleic and oleic acids 


palmi 
show high myocardial uptake, 4:34393 (CONF-790321-3) 
MONOCARBOXYLIC ACIDS/RADIOPHARMACEUTICALS 
Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321-3) 


MONOCHROMATORS/CALIBRATION 
Absolute calibration of a grazing-incidence vacuum 
monochromator by means of tokamak discharges (DIVA.), 
4:35305 
MONOPOLES 
See also MAGNETIC MONOPOLES 
MONOPOLES/LEGAL ASPECTS 
Line-bound power supply industry as a problem of competition 
from a legal and political point of view, 4:33741 
MONTANA/GOVERNMENT POLICIES 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784 
MONTANA/SOLAR ENERGY 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784 
MORSE POTENTIAL/EIGENSTATES 
Eigenstates, coherent states, and uncertainty products for the 
Morse oscillator, 4:35102 
MORTALITY/TEMPERATURE EFFECTS 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 
1198, 4:33195 (NUREG/CR-0637) 
MOTORS 
See also ELECTRIC MOTORS 
MOTORS/LUBRICATION 
Chemical additives in motor oils, 4:32358 
MOUNTAINS 
See also JEMEZ MOUNTAINS 
MOUNTAINS/INSOLATION 
Solar energy potential in mountainous terrain, 4:32848 
MULLITE/PHASE DIAGRAMS 
Slag-seed equilibria and separations related to the MHD system, 
4:33901 (FE-2524-8) 
MULTI-ELEMENT ANALYSIS/CORRECTIONS 
Quantitative analysis by X-ray fluorescence using first principles 
for matrix correction, 4:34321 
MULTIPARTICLE SPECTROMETERS/DESIGN 
Long-lived particle spectrometer for the Fermilab collider, 
4:34649 (CONF-7706150-P2) 
MULTIPLE PRODUCTION/REVIEWS 
Hadron-hadron reactions, high multiplicity (Review), 4:35120 
(ANL-HEP-CP-78-44) 
MULTIWIRE PROPORTIONAL CHAMBERS 
See also DRIFT CHAMBERS 
Position-sensitive gas proportional chambers, 4:34707 





MULTIWIRE PROPORTIONAL CHAMBERS/DATA 


MULTIWIRE PROPORTIONAL CHAMBERS/DATA 
ACQUISITION SYSTEMS 
Report of the subgroup on fast p 4:34698 (BNL-25890) 
MULTIWIRE PROPORTIONAL C BERS/MUON 
DETECTION 


Delay line proportional chambers for the Fermilab external muon 
identifier, 4:34706 
MULTIWIRE PROPORTIONAL CHAMBERS/NEUTRON 
DETECTION 


Pressurized multiwire proportional chamber for neutron imaging, 
4680 


4:3 
MULTIWIRE PROPORTIONAL CHAMBERS/ 
PERFORMANCE 
Pressurized multiwire proportional chamber for neutron imaging, 
4:34680 
PWCs and drift chambers at ISABELLE, 4:34696 (BNL-25887) 
MULTIWIRE PROPORTIONAL CHAMBERS/ 
PERFORMANCE TESTING 
Tests of proportional wire shower counter and hadron calorimeter 
modules, 4:34711 
MULTIWIRE PROPORTIONAL CHAMBERS/READOUT 
SYSTEMS 


Elimination of image blurring due to double scatter events in 
imaging MWPC detectors, 4:34708 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/COMBUSTION 
308 billion ton-hours of refuse power a a review of the 
long-term operating record at Duesseldorf City, 4:33135 
Solid waste resource recovery full scale test report. Volume I, 
4:34092 
MUNICIPAL WASTES/ENERGY RECOVERY 
Energy recovery and conservation by recycling municipal solid 
waste, 4:33797 
Solid waste resource recovery full scale test report. Volume I, 


4:34092 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Energy recovery and conservation by recycling municipal solid 
waste, 4:33797 
MUNICIPAL WASTES/PYROLYSIS 
Resource recovery implementation plan, 4:34094 
sa resource recovery full scale test report. Volume I, 
4: 2 
MUNICIPAL WASTES/RECYCLING 


308 billion ton-hours of refuse power ee a review of the 
long-term operating record at Duesseldorf City, 4:33135 
Energy recovery and conservation by recycling municipal solid 
waste, 4:33797 
Resource recovery implementation plan, 4:34094 
MUNICIPAL WASTES/SEPARATION PROCESSES 
Investigation of the effects of density, size, and upon the air 
classification of — solid waste, 4: 3 
MUNICIPAL WASTES ASTE PROCESSING 
308 billion ton-hours of refuse power —— review of the 
long-term operating record at Duesseldorf City, 4:33135 
Technical and economic feasibility study for the industrial 
utilization of waste derived fuel gas (Feasibility study of 
medium-Btu eas production from waste using Purox Process), 
4:34090 (SAN-2092-T1) 
Two million tons of solid waste processing experience, 4:34091 
MUON DETECTION/CHE OV CO 
Liquid hydrogen Cerenkov counter, 4:34714 
MUON DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 
Delay line proportional chambers for the Fermilab external muon 
identifier, 4:34706 
MUON DETECTION/SHOWER COUNTERS 
Data handling for the lepton detector, 4:34700 (BNL-25895) 
MUON REACTIONS/CAPTURE 
Study of multiparticle reactions with formation of *Li in capture 
of stopped .~ mesons by "C nuclei, 4:35201 
MUONIC ATOMS/ENERGY SPECTRA 
Neutral mesic atoms of He and Li, 4:35087 
MUONIC ATOMS/WAVE FUNCTIONS 
Neutral mesic atoms of He and Li, 4:35087 
MUONS 
See also MUONS PLUS 
MUONS/ATOM COLLISIONS 
Energy spectrum of e* e~ pairs produced in the collision of a 
muon with an atom, 4:35101 
MUONS /FISSION YIELD 
ee among the fission fragments in mesic atoms, 


MUONS PLUS/DEPOLARIZATION 
.* diffusion and trapping in high purity and oxygen-doped Nb 
(Temperature de: et 10 to 120°K, impurity-associated 
traps), 4:35117 (SAND-78-1557c) 
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Muon vcore and trapping studies in high purity vanadium 
(Tempera: = 4:35116 (LA- “UR-78-2120) 
MUONS PLUS/TRAPPIN 
“Anomalous” temperature Fetilciitecs of the rate of .* -meson 
polarization relaxation in some normal metals, 4:35270 
SSELS 


See MOLLUSCS 
MUTAGENESIS/RADIOINDUCTION 
Mutagenesis and Teratogenesis Section (X radiation, gamma 
radiation), 4:34920 (ORNL-5496) 
MUTAGENESIS/RESEARCH PROGRAMS 
Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL-5496) 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
MUTAGENS/BIOCHEMICAL REACTION KINETICS 
Cancer and Toxicology Section, 4:34840 (ORNL-5496) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
LETHAL MUTATIONS 
MUTATIONS/MATHEMATICAL MODELS 
Study of mathematical models of mutation and selection in multi 
locus systems. Annual progress report, December 1, 1977- 
November 30, 1978, 4:34875 (COO-2472-05) 
MUTATIONS/RADIOINDUCTION 
Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 
MX DEVICES 
See MFTF DEVICES 
MYLAR/PHYSICAL RADIATION EFFECTS 
Radiation effects on organic insulators for superconducting 
magnets. Annual progress report for period ending September 
30, 1978, 4:34243 (ORNL/TM-6708) 
MYOCARDIUM/SCINTISCANNING 
Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321-3) 
MYOSIN/BIOCHEMICAL REACTION KINETICS 
Amino acid sequence of a myosin fragment that contains SH-1, 
SH-2, and N/sup tau/-methylhistidine, 4:34858 
MYOSIN/MOLECULAR STRUCTURE 
Amino acid sequence of a myosin fragment that contains SH-1, 
SH-2, and N/sup tau/-methylhistidine, 4:34858 


NAI DETECTORS/OPERATION 
Gamma spectrometric data acquisition and computer processing 
techniques and their relevance for nuclear reactors, 4:34670 
NAPHTHA/HYDROGENATION 
Naphtha hydrofining process (Patent), 4:32282 
NAPHTHA/ISOMERIZATION 


Effectiveness of combining processes of light naphtha 
isomerization and adsorptive separation of n-paraffins on 
zeolites, 4:32302 

NAPHTHA/SEPARATION PROCESSES 

Effectiveness of combining processes of light naphtha 
isomerization and adsorptive separation of n-paraffins on 
zeolites, 4:32302 

NAPHTHALENE/AGGLOMERATION 

Dynamic and static aspects of solubilization of neutral arenes in 

ionic micellar solutions, 4:34367 
NAPHTHALENE/CHEMICAL REACTIONS 

Dynamic and static aspects of solubilization of neutral arenes in 

ionic micellar solutions, 4:34367 
NAPHTHALIC ACID 
See PHTHALIC ACID 


'HTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATURAL DRAFT COOLING TOWERS/THERMAL 
EFFLUENTS 


Flight measurements on cooling tower plumes: measurement data 
from the NEURATH II Measurement Program on wet natural 
draft cooling towers, 4:34797 (ANL-Trans-1160) 

NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/BY-PRODUCTS 

— of adsorption concentration of helium in natural gas, 

4:32411 
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NATURAL GAS/CHARGES 
Allocation and distribution effects of maximum price regulation 
for natural gas in the USA, 4:33763 
Economic impacts of a transition to higher oil prices, 4:33753 
(BNL-50871) 
Natural gas pricing analysis: Senate proposal, 4:32413 (DOE/EIA- 
0102/41) 
Pricing in the energy industry. Papers and discussion (Book, in 
German), 4:33665 
NATURAL GAS/COMBUSTION 
Interchangeability prediction: the framework for a new approach, 
4:32426 
Stability studies of piloted burner flames, 4:32425 
NATURAL GAS/COMBUSTION PROPERTIES 
Interchangeability of Maui and Kapuni natural gases, 4:32424 
NATURAL GAS/CONSUMPTION RATES 
Changes in nautral gas consumption and rate structure in 
California, 4:32410 (UCRL-52631) 
Environmental/resource assessment and information, 4:33670 
NATURAL GAS/DESULFURIZATION 
Hydrogen sulfide removal with methy! diethanolamine, 4:32405 
NATURAL GAS/DIFFUSION 
Unsteady gas filtration in a nonuniform stratum, 4:32403 
NATURAL GAS/ENERGY SUPPLIES 
Oil and gas supply curves for the administrator's annual report, 
4:32322 (DOE/EIA-0103/4) 
NATURAL GAS/ENHANCED RECOVERY 
Enhanced recovery of unconventional gas. The methodology- 
Volume III (of 3 volumes), 4:32419 (HCP/T2705-03) 
NATURAL GAS/GEOCHEMISTRY 
Linear model of petroleum and gas geochemistry, 4:32207 
NATURAL GAS/HEALTH HAZARDS 
Investigations of the technical, organisational, and social 
preconditions for risk strategies in the field of technological 
development. Intermediate report 200/1: comparing the health 
risk connected with different electric power generation 
technologies, 4:32193 (BF-R-62.530-200/1) 
NATURAL GAS/IMPORTS 
Development of the gas economy of the Federal Republic of 
Germany in 1977, 4:33762 
NATURAL GAS/INTERCHANGEABILITY 
Interchangeability of Maui and Kapuni natural gases, 4:32424 
NATURAL GAS/MARKETING RESEARCH 
Focal points and problems of gas sales. The importance of natural 
gas in the energy-political aims of the Federal government, 
4:32415 
NATURAL GAS/MEETINGS 
Proceedings of the 57th annual convention of the Gas Processors 
Association, 4:32404 
NATURAL GAS/PROCESSING 
Proceedings of the 57th annual convention of the Gas Processors 
Association, 4:32404 
NATURAL GAS/PUBLIC RELATIONS 
Techniques to supply new areas with natural gas, 4:32416 
NATURAL GAS/RATE STRUCTURE 
Changes in nautral gas consumption and rate structure in 
California, 4:32410 (UCRL-52631) 
NATURAL GAS/REGULATIONS 
Allocation and distribution effects of maximum price regulation 
for natural gas in the USA, 4:33763 
NATURAL GAS/RESERVES 
Development of the gas economy of the Federal Republic of 
Germany in 1977, 4:33762 
NATURAL GAS/STORAGE 
Operation of large storage installations for public gas supply, 
4:32429 
NATURAL GAS/TRADE 
Focal points and problems of gas sales. The importance of natural 
gas in the energy-political aims of the Federal government, 
4:32415 
NATURAL GAS/TWO-PHASE FLOW 
Application of a self-organizing model for hydraulic calculation of 
as and liquid flows in pipes, 4:32350 
NA L GAS/UNDERGROUND STORAGE 
Construction and operation of Eschenfelden underground storage 
installation, 4:32428 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
Natural oil and gas in Bavaria, 4:32241 
NATURAL GAS DEPOSITS/COMMERCIALIZATION 
Commercialization focus group interview: gas from 
+ tcea sources. Summary report, 4:32414 (DOE/TIC- 
002 


10026) 
NATURAL GAS DEPOSITS/EVALUATION 
Quantitative evaluation of probable oil and gas reserves in 
reservoir pinching-out zones, 4:32202 


NATURAL GAS PROCESSING PLANTS/ON-LINE 


NATURAL GAS DEPOSITS/EXPLOITATION 
Alaska OCS socioeconomic studies program. technical report No. 
6. Beaufort Sea petroleum development scenarios for the state- 
federal and federal outer continental shelf. Final report, 4:32233 
(PB-283236) 
Examination of issues related to U.S. Lake Erie natural gas 
development, 4:32417 (ANL/ES-68) 
ATURAL GAS DEPOSITS/EXPLORATION 
Analysis of the productivity of domestic petroleum exploration 
activities, 4:32205 (DOE/EIA-0102/7) 
APEA (Australian Petroleum Exploration Association) 
conference, technical papers, 1978, 4:32204 
D.O.E. Eastern Gas Shale Project. Quarterly report of technical 
progress, April-June 1978, 4: 32400 (ORO-5198-T2) 
D.O.E. Eastern Gas Shale Project. Quarterly report of i 
progress,, October-December 1978, 4:32399 (ORO-5198-T1) 
Efficiency of petroleum exploration in the North Sea, 4:32212 
European North of the U.S.S.R: a new and important oil and gas 
province, 4:32206 
Lateral and vertical rank variation: implications for hydrocarbon 
exploration, 4:32225 
Petroleum and natural gas deposits in the People’s Republic of 
China: a geological survey, 4:32215 
Shale characterization and resource appraisal of the Devonian 
black shales of the Ap hian basin. Quarterly report, April- 
June 1978, 4:32397 -2287-T5) 
Status of hydrocarbon exploration, offshore northeastern Australia 
and the Gulf of Papua, 4:32219 
NATURAL GAS DEPOSITS/GEOCHEMISTRY 
Organic geochemistry of oil and generation and its application 
to Bass Strait and Northwest Shelf, 4:32224 
NATURAL GAS DEPOSITS/MEETINGS 
APEA (Australian Petroleum Exploration Association) 
conference, technical papers, 1978, 4:32204 
NATURAL GAS DEPOSITS/OFFSHORE SITES 
Use of an oil truck figure to represent companies involved in 
offshore oil leasing, 4:32323 (LA-7653-MS) 
NATURAL GAS DEPOSITS/ORIGIN 
Effect of earth tides as a factor of migration, formation, and 
distribution of hydrocarbon accumulations, 4:32211 
NATURAL GAS DEPOSITS/PERMEABILITY 
Unsteady gas filtration in a nonuniform stratum, 4:32403 
NATURAL GAS DEPOSITS/PROSPECTING 
Distribution of regional oil and gas accumulation zones in 
Jurassic-Cretaceous sedimen’ rocks of West Siberia, 4:32209 
Gas reserve potentialities of the southeastern part of the Lena- 
Vilyuy basin, 4:32396 
NATURAL GAS DEPOSITS/RESERVES 
Reserve calculations of petroleum and natural gas deposits, 
4:32203 
NATURAL GAS DEPOSITS/SEISMIC SURVEYS 
Golden Beach: a = spot, 4:32222 
Ways to improve efficiency of seismic exploration in p 
of structures for nm LB. Yakutia, 4:32210 
TURAL GAS DISTRIBUTION SYSTEMS 


See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/GAS TURBINES 
Second-generation gas turbines and prospects for further 
developments in natural gas he ee aoe eee 4:34457 
NATURAL GAS FIELDS/G STRUCTURES 
Cyclic analysis of Senomanian ‘aaniies series in Medverhye 
field, 4:32402 
ATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY/AUTOMATION 
Algorithm of control of the technical state of gas production 
plants, 4:32409 
NATURAL GAS INDUSTRY/CONTROL SYSTEMS 
— = control of the technical state of gas production 
plants, 4:32409 
NATURAL GAS INDUSTRY/ECONOMIC IMPACT 
North-west Shelf gas for Western Australia, 4:33761 
NATURAL GAS INDUSTRY/FINANCING 
Deminex in good hope. A survey of the part activities of the 
undertaking, 4:32328 
NATURAL GAS INDUSTRY/REGULATIONS 
Federal regulation of the pipeline industry: a summary review 
(Effects on use of energy-conservation technology), 4:33744 
(SAN-1171-1/6) 
NATURAL GAS INDUSTRY/TAXES 
Resource taxation and government policies, 4:32345 
NATURAL GAS PROCESSING PLANTS/GASEOUS WASTES 
SO, emission control _ prevention at the Lacq natural gas 
processing plant, 4:32408 
NATURAL GAS PROCESSING PLANTS/ON-LINE 
CONTROL SYSTEMS 
Evaluation of on-line computer control concepts, 4:32406 


NA 





NATURAL GAS PROCESSING PLANTS/PROCESS 


NATURAL GAS PROCESSING PLANTS/PROCESS 
CONTROL 
Evaluation of on-line computer control concepts, 4:32406 
Installation of a computer process controller, 4:32407 
NATURAL GAS WELLS/CONTROL SYSTEMS 
Algorithm of control of the technical state of gas production 
plants, 4:32409 
NATURAL STEAM 
(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 
NATURAL STEAM/PURIFICATION 
Removal of H2S from geothermal steam by catalytic oxidation 
process: bench scale testing results. Interim report, 4:33084 
(PNL-2895) 
NEBULAE/COLOR 
Dust grains in reflection nebulae: spherical core-mantle grains, 
4:35044 
NEBULAE/INTERSTELLAR GRAINS 
Dust grains in reflection nebulae: spherical core-mantle grains, 
4:35044 
NEBULAE/POLARIZATION 
Dust grains in reflection nebulae: spherical core-mantle grains, 
4:35044 
NEODYMIUM COMPLEXES/SYNTHESIS 
Vapor complexes of samarium(III) and samarium(II) chlorides 
with aluminium(III]) chloride, 4:34347 
NEODYMIUM LASERS/AMPLIFIERS 
Influence of the shape of a pump radiation pulse on the energy 
stored in neodymium-glass amplifiers, 4:34521 
NEODYMIUM LASERS/ENERGY YIELD 
Investigation of the laser properties of phosphate glasses under 
pulse-periodic pumping conditions, 4:34496 
NEODYMIUM LASERS/FLASH TUBES 
Pulsed power supplies for laser flashlamps. Final report, 4:35455 
(UCRL-13964) 
NEODYMIUM LASERS/GAIN 
Disk amplifier output stages, 4:34497 
NEODYMIUM LASERS/HARMONICS 
Influence of the quadratic nonlinearity on the conditions 
for spontaneous mode locking in an YAG:Nd** laser, 4:34508 
NEODYMIUM LASERS/MODE 
Optical pulse generator utilizing a YAG:Nd laser, 4:34504 
NEODYMIUM LASERS/OPERATION 
Unstable resonator Nd-YAG laser, 4:34488 
NEODYMIUM LASERS/POLARIZATION 
Influence of the quadratic nonlinearity on the necessary conditions 
for spontaneous mode locking in an YAG:Nd* laser, 4:34508 
NEODYMIUM LASERS/POPULATION INVERSION 
Disk amplifier output stages, 4:34497 
NEODYMIUM LASERS/PULSE TECHNIQUES 
Optical pulse generator utilizing a YAG:Nd laser, 4:34504 
NEOMYCIN 
See ANTIBIOTICS 
NEON/NATURAL OCCURRENCE 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
NEON/QUANTITATIVE CHEMICAL ANALYSIS 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
NEONATES/DELAYED RADIATION EFFECTS 
Long-term effects of **°Pu injection in adult, weanling, newborn 
and fetal rats, 4:34941 (PNL-2850(Pt.1)) 
NEONATES/RADIONUCLIDE KINETICS 
Gastrointestinal absorption and retention of plutonium-238 and 
uranium-233 in neonatal swine, 4:34952 (PNL-2850(Pt.1)) 
Gastrointestinal absorption and retention of thorium-228 in adult 
and neonatal rats, 4:34954 (PNL-2850(Pt.1)) 
NEOPLASMS 
See also ADENOMAS 
CARCINOMAS 
LEUKEMIA 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
NEOPLASMS/RADIOINDUCTION 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 
PTUNIUM 237 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
NEPTUNIUM 237/RADIOECOLOGICAL CONCENTRATION 
Preliminary analysis offirst crop of plants grown in seven soils 
uniformly contaminated with four transuranic elements 
simultaneously. Quarterly progress report (7°7Np; 7°°Pu; 747 Am; 
244Cm; wheat), 4:34809 (NUREG/CR-0700) 
NEPTUNIUM 239 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
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NERVE CELLS/RECEPTORS 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
NERVOUS SYSTEM/HISTOLOGICAL TECHNIQUES 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
NERVOUS SYSTEM/PHYSIOLOGY 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUROSPORA/BIOCHEMICAL REACTION KINETICS 
Induction of extracellular “See from Neurospora crassa: role 
of inhibitor and in ular enzymes, 4:34844 (PNL-2850(Pt.1)) 
NEUTRAL ATOM BEAM INJECTION 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
-77-524-001) 
NEUTRAL ATOM BEAM INJECTION/CHARGE EXCH ANGE 
Dynamics of the composition of a hydrogen beam in a hydrogen 
target, 4:35441 (BNL-tr-673) 
BEAM SOURCES 


See also ION SOURCES 
NEUTRAL BEAM SOURCES/DESIGN 
Design study of a neutral beam injection system for the JAERI 
Experimental Fusion Reactor (JXFR), 4:35442 (JAERI-M-7262) 
Update on the development of 120-keV multi-megawatt neutral 
beam source, 4:34644 
NEUTRAL BEAM SOURCES/ION SOURCES 
yp ree ion production for neutral beam systems, 4:35445 
(SAND-18067) 


NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 
Positive ion portion of the LBL/LLL Neutral Beam Program, 
4:35444 (LBL-7932) 
NEUTRAL BEAM SOURCES/VOLTAGE REGULATORS 
SCR switched capacitor voltage regulator for 150 kV neutral 
beam power supply, 4:35437 (LBL-8156) 
NEUTRINO B /BEAM PRODUCTION 
imental use of neutrinos from ISABELLE beam dumps, 
34665 (BNL-25863) 
NEUTRINO REACTIONS/PAIR PRODUCTION 
Production of lepton rp in neutrino scattering by nuclei, 4:35154 
NEUTRINO-NU' INTERACTIONS/PARTICLE 
PRODUCTION 
Major characteristics of the interactions in the production and 
decay of a neutral heavy lepton, 4:35152 
Neutrino mixing and the search for the tau lepton in neutrino 
experiments, 4:35153 
Observation of the kaonic decay of the A/sub c/* charmed 
baryon, 4:35118 
Os 


See also SOLAR NEUTRINOS 
Neutrino as the source of an axial electromagnetic field, 4:35288 
NEUTRINOS/FUSION YIELD 
Mesons and neutrinos under supercompression. Cumulative and 
inductive increase of particle energies to meson values in 
microbursts of energy release, 4:35460 
NEUTRON ABSORBERS/FABRICATION 
Enhanced safety in the storage of fissile materials, 4:34453 
(UCRL-82135) 
NEUTRON DETECTION/FISSION THERMQCOUPLE 
DETECTORS 
Thin-film fission thermocouples: a new detector for reactor safety 
experiments, 4:34669 
NE ON DETECTION/LIQUID SCINTILLATION 
DETECTORS 
——— liquid scintillators with pulse shape discrimination, 


Improved '°B-loaded liquid scintillator with pulse-shape 
discrimination, 4:34690 
NEUTRON DETECTION/MULTIWIRE PROPORTIONAL 
CHAMBERS 


Pressurized multiwire proportional chamber for neutron imaging, 


4:34680 
NEUTRON DETECTION/SCINTILLATION COUNTERS 
High efficiency detectors for time-of-flight with high energy 
neutrons, 4:34681 
NEUTRON DETECTION/SELF-POWERED NEUTRON 
DETECTORS 
Responses of platinum, vanadium and cobalt self-powered flux 
detectors near simulated booster rods in a ZED-2 mockup of a 
Bruce reactor core, 4:33342 (AECL-5718) 
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NEUTRON DIFFUSION EQUATION/CALCULATION 
METHODS 


One-group | age transport equation and angular flux 
separability, 4:33466 
NEUTRON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Analytic method for the numerical solution of the integral 
transport equation for a homogeneous cylinder, 4:33467 
NEUTRON DOSIMETRY/TISSUE-EQUIVALENT DETECTORS 
Calorimetric dosimetry in neutron and charged particle beams, 
4:34687 (COO-3522-26) 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON REACTIONS/CAPTURE 
“Ca(anti n,7yo)*'Ca reaction (9.0 and 11.0 MeV; analyzing power 
angular distributions), 4:35214 (ORO-1067-T1) 
Analysis of parity violating nuclear effects at low energy, 4:35183 
Evaluation and testing of actinide cross section data. Final report. 
Research project number RP707-2 (Summaries of research 
activities at Savannah River Laboratory), 4:35239 (DP-MS-79- 
9) 
Resonance-averaged (n,y) spectra and their applications to nuclear 
structure (J,7, 2 and 24 keV), 4:35225 (CONF-780926-24 
Study of the GDR in ™°N using fast neutron capture, 4:35195 
(ORO-1067-T 1) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Fast neutron cross sections. CTR related measurements: oxygen 
16 (n,n), 9.211 to 14.933 MeV), 4:35192 (ORO-1067-T1) 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
NEUTRON REACTIONS/FAST FISSION 
Fission cross sections of plutonium-239 and plutonium-242 relative 
to uranium-285 from 0.1 to 10 MeV, 4:35243 
NEUTRON REACTIONS/FISSION 
Evaluation and testing of actinide cross section data. Final report. 
Research project number RP707-2 (Summaries of research 
activities at Savannah River Laboratory), 4:35239 (DP-MS-79- 
9) 
Fissions determination in *°*Pu sample. Final report (Number of 
fissions), 4:35241 (EPRI-NP-997) 
NEUTRON REACTIONS/P INVARIANCE 
Analysis of parity violating nuclear effects at low energy, 4:35183 
NEUTRON REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Angular and energy distributions of nuclear reaction products in 
the exciton model, 4:35257 
Possible statistical description of y radiation in terms of an exciton 
model, 4:35224 
NEUTRON REACTIONS/RESONANCE ABSORPTION 
Detailed calculations in energy and space of effective neutron 
resonance cross sections, 4:33468 
Total radiative widths of neutron resonances, 4:35255 
NEUTRON REACTIONS/SCATTERING 
Evaluation and testing of actinide cross section data. Final report. 
Research project number RP707-2 (Summaries of research 
activities at Savannah River Laboratory), 4:35239 (DP-MS-79- 
9) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Measurements of the total neutron cross section of uranium-233 
between 40 keV and 4.5 meV, 4:35240 
NEUTRON SPECTRA/SPECTRA UNFOLDING 
Direct technique for unfolding neutron spectra from activation 
data, 4:33471 
NEUTRON SPECTROMETERS/ELECTRONIC CIRCUITS 
Evaluation of a portable neutron spectrometer/kerma-rate meter, 


4:34692 
NEUTRON SPECTROMETERS/OPERATION 
Fast-neutron spectroscopy using recoil-proton counting systems. 
Final report, 4:33376 —_ 284998) 
NEUTRON STARS/MAS: 
White dwarfs and canis stars with neutrino retention, 4:35017 
NEUTRON STARS/NEUTRINO REACTIONS 
White dwarfs and neutron stars with neutrino retention, 4:35017 
NEUTRON STARS/SIZE 
White dwarfs and neutron stars with neutrino retention, 4:35017 
NEUTRON TRANSPORT THEORY/DISCRETE ORDINATE 
METHOD 
Application of discrete-ordinates transport methods to analysis of 
fusion-fission hybrid blankets, 4:35429 
NEUTRON-DEFICIENT ISOTOPES/RESEARCH PROGRAMS 
Structure of nuclei far from beta stability. Progress report, May 
15, 1978-May 14, 1979 (Dept. of Physics and Astronomy, 
Lousiana State Univ., Baton Rouge), 4:35227 (ORO-493$-030) 
NEUTRON-DEUTERON INTERACTIONS/SCATTERING 
AMPLITUDES 
Ghost states and the Pauli principle in multiparticle scattering 
theory, 4:35177 


NICKEL/CATALYTIC EFFECTS 


NEUTRON-GAMMA LOGGING 
Method and apparatus for neutron induced gamma ray logging for 
lithology identificaion (Patent), 4:34735 
NEUTRON-RICH ISOTOPES/RESEARCH PROGRAMS 
Structure of nuclei far from beta stability. Progress report, May 
15, 1978-May 14, 1979 (Dept. of Physics and Astronomy, 
Lousiana State Univ., Baton Rouge), 4:35227 (ORO-4935-030) 
NEUTRONS 
See also PHOTONEUTRONS 
NEUTRONS/DOSIMETRY 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
NEUTRONS/INELASTIC SCATTERING 
Magnetic scattering of neutrons from media resonantly excited by 
an electromagnetic field, 4:35266 
NEUTRONS/ORES 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture, 4:34907 (COO-4733-T1) 
NEUTRONS/SEMILEPTONIC DECAY 
Measurement of the neutron half-life, 4:35119 
NEVADA/RESOURCE CONSERVATION 
Research coordination and utilization in the Tahoe Basin, final 
report 1973-1976. Final report, 4:33673 (PB-283269) 
NEW GUINEA 
See PAPUA NEW GUINEA 
NEW MEXICO/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 wh 174) 
NEW MEXICO/MAGNETIC SUR 
Aerial radiometric and magnetic eens survey of 
portions of Arizona-New Mexico. Volume 1. Instrumentation 
and methods. Final report, 4:32465 (GJBX-23(79)) 
NEW MEXICO/MAGNETOTELLURIC SURVEYS 
Toward assessing the geothermal potential of the Jemez 
Mountains volcanic complex: a telluric-magnetotelluric survey, 
4:33078 (LA-7656-MS) 
NEW MEXICO/RADIOMETRIC SURVEYS 
Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico. Volume 1. 
and methods. Final report, 4:32465 (GJBX-23(79)) 
NEW MEXICO/TELLURIC SURVEYS 
Toward assessing the geothermal potential of the Jemez 
Mountains volcanic complex: a telluric-magnetotelluric survey, 
4:33078 (LA-7656-MS) 
NEW YORK/DAMS 
Status of hydropower studies in New York State, 4:32779 (IDO- 
10076) 
NEW YORK/HYDROELECTRIC POWER 
Ongoing study in New York State, 4:32778 (IDO-10076) 
NEW YORK/RADIOACTIVE WASTE DISPOSAL 
Ground-water hydrology and subsurface migration of 
radioisotopes at a low-level solid radioactive-waste disposal site, 
West Valley, New York, 4:32667 
Water problems at the West Valley burial site, 4:32666 
NEW ZEALAND/COAL MINING 
Coal mining in New Zealand, 4:32129 
NEW ZEALAND/ENERGY SOURCE DEVELOPMENT 
Energy scenarios for New Zealand: summary (To year 2025), 
4:33732 
NEW ZEALAND/RECYCLING 
Energy recovery and conservation by recycling municipal solid 
waste, 4:33797 
NEW ZEALAND/RESOURCE CONSERVATION 
Energy recovery and conservation by recycling municipal solid 
waste, 4:33797 
NEW ZEALAND/WIND POWER 
Wind characteristics over complex terrain: laboratory simulation 
and field measurements at Rakaia Gorge, New Zealand, 4:33100 
NICARAGUA/GEOTHERMAL EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
NICKEL/ABSORPTION SPECTROSCOPY 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic anal 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
NICKEL/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
NICKEL/BIOLOGICAL EFFECTS 
Hematologic effects of nickel in iron-deficient rats, 4:34975 (PNL- 
2850(Pt. 1)) 
NICKEL/CATALYTIC EFFECTS 
Hydrodesulfurization catalyst (Patent), 4:32278 





NICKEL/CHEMICAL REACTIONS 


NICKEL/CHEMICAL REACTIONS 
Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
NICKEL/CHROMATOGRAPHY 
Metal-ion chelation chromatography on silica-immobilized 8- 
hydroxyquinoline, 4:34318 
NICKEL/CREEP 
Model for creep based on the climb of dislocations at grain 
boundaries, 4:34193 
Non-equilibrium models for diffusive cavitation of grain interfaces, 


4:34190 
NICKEL/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
NICKEL/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4: 3407 5 (PB-284855) 
NICKEL/POLARIZATION 
Polarization curve-fitting by computer modelling, 4:34208 
NICKEL/SPUTTERING 
Low-energy hydrogen sputtering of Au, Ni and stainless steel, 
4:35467 (CONF-790125-18) 
NICKEL/VOIDS 
Non-equilibrium models for diffusive cavitation of grain interfaces, 
4:34190 


NICKEL 58/GIANT RESONANCE 
Giant-resonance studies with high-energy heavy ions (315 MeV), 
4:35197 
NICKEL 58 TARGET/LITHIUM 6 REACTIONS 
®Li scattering: a failure of the double-folded potential model, 
4:35210 
Multipole pairing states and the correspondence between two- and 
four-particle transfer reactions, 4:35222 
NICKEL 58 TARGET/OXYGEN 16 REACTIONS 
Giant-resonance studies with high-energy heavy ions (315 MeV), 
4:35197 
NICKEL 58 TARGET/PROTON REACTIONS 
Noneikonal effects in the spin-dependent proton-nucleus 
interactions (Scattering amplitudes, 800 MeV, Glauber 
diffraction), 4:35213 (LA-7611-MS) 
NICKEL 60 TARGET/LITHIUM 6 REACTIONS 
Multipole pairing states and the correspondence between two- and 
four-particle transfer reactions, 4:35222 
NICKEL 62/ENERGY LEVELS 
Nuclear data sheets for A=62, 4:35219 
NICKEL 62/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 62, 4:35219 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CREEP 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
NICKEL ALLOYS/FABRICATION 
Method for homogenizing alloys susceptible to the formation of 
carbide stringers and alloys prepared thereby (Patent), 4:34160 
NICKEL ALLOYS/FRICTION 
Sliding wear studies of sprayed chromium carbide-nichrome 
wr for gas-cooled reactor applications, 4:34278 (GA-A- 
15133) 
NICKEL ALLOYS/MAGNETIC PROPERTIES 
Moessbauer studies at high pressure. Final report, 4:34207 (RLO- 
2225-T 12-27) 
NICKEL ALLOYS/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
NICKEL ALLOYS/MICROSTRUCTURE 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
NICKEL ALLOYS/PHASE TRANSFORMATIONS 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436) 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
NICKEL ALLOYS/WEAR RESISTANCE 
Sliding wear studies of sprayed chromium carbide-nichrome 
sa for gas-cooled reactor applications, 4:34278 (GA-A- 
1 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
MONEL 400 
NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
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NICKEL BASE ALLOYS/SORPTIVE PROPERTIES 
Hydrogen ee in YNisMn, an alloy with the cubic UNis 
4:34224 


NICKEL COMPLEXES/CHEMICAL REACTION YIELD 
Coordination sr study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
NICKEL COMPLEXES/ ‘CHEMICAL REACTIONS 
Redox reactions of free radicals with Ni(II) complexes. A pulse 
radiolytic study, 4:34389 
NICKEL COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Structures of (sulfur to aaa 
Ni(SO:)(PPhs)s, and bis(s 
dioxide)bis(triphenylphosphine)nickel(0), Ni(SO2)2(PPhs)2, 
4:34342 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/CRACKS 
Undermatching electrode applied to HT80 heavy plates for 
tock, 4:34156 
NICKEL STEELS/WELDED JOINTS 
Undermatching electrode applied to HT80 heavy plates for 
tock, 4:34156 
NI IMIUM BATTERIES/ANODES 
Theory of porous electrodes--15. the cadmium electrode, 4:33639 
(CKEL-CHROMIUM STEELS 


(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/CREEP 
Influence of iodine vapour on creep rupture properties of 20% 
chromium-25% nickel niobium-stabilized stainless steel, 4:34202 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
NIOBIUM/CHARGED-PARTICLE TRANSPORT 
p* diffusion and trapping in high purity and oxygen-doped Nb 
(Temperature dependence, 10 to 120°K, impurity-associated 
traps), 4: aes (SAND-78-1557c) 
NIOB IE HAAS-VAN ALPHEN EFFECT 
——_ many-body effects in the quasiparticle velocity of Nb, 
4:3421 
NIOBIUM/FERMI LEVEL 
—— many-body effects in the quasiparticle velocity of Nb, 
4:3421 
NIOBIUM/ION CHANNELING 
Low temperature anelastic behavior of niobium containing 
hydrogen, 4:34167 (COO-1198-1248) 
NIOBIUM/ION IMPLANTATION 
Radiation blistering of Nb implanted with helium ions of energies 
expected in the fusion reactor, 4:34242 (INIS-mf-3995) 
NIOBIUM/MECHANICAL PROPERTIES 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
NIOBIUM/MUONS PLUS 
“Anomalous” temperature dependence of the rate of »* -meson 
larization relaxation in some normal metals, 4:35270 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Effect of electron irradiation on the low temperature deformation 
of niobium, 4:34248 
Radiation blistering of Nb implanted with helium ions of energies 
expected in the fusion reactor, 4:34242 (INIS-mf-3995) 
Radiation-damage considerations (Neutrons), 4:34241 
NIOBIUM/RADIATION HARDENING 
Dispersed barrier hardening in irradiated metals, 4:34252 
NIOBIUM/SPECIFIC HEA 
Low temperature anelastic behavior of niobium containing 
hydrogen, 4:34167 (COO-1198-1248) 
NIOBIUM 93 TARGET/NEUTRON REACTIONS 
Possible statistical description of yy radiation in terms of an exciton 
model, 4:35224 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/BAND THEORY 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436 
NIOBIUM ALLOYS/CHEMICAL REACTIONS 
Solubility of hydrogen and deuterium in body-centered-cubic 
uranium alloys, 4:34231 
NIOBIUM ALLOYS/CORROSION RESISTANCE 
Effect of welding heat on corrosion resistance of thermally 
hardened niobium-containing steel, 4:34236 
NIOBIUM ALLOYS/CRACKS 
Mechanisms of nyerogee induced delayed cracking in hydride 
forming materials, 4:34199 
NIOBIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Simultaneous occurrence of Josephson effects and series resistance 
in Nb/UeFe point contacts, 4:34226 
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NIOBIUM ALLOYS/JOSEPHSON EFFECT 
Simultaneous occurrence of Josephson effects and series resistance 
in Nb/UeFe point contacts, 4:34226 
NIOBIUM ALLOYS/PHASE TRANSFORMATIONS 
First principles band theory for random metallic alloys, 4:34170 
(TID-29436 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation damage to superconducting magnet material for fusion 
reactors, 4:35435 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 
NIOBIUM BASE ALLOYS/FABRICATION 
NbsGe and Nbs;Sn films prepared by high-rate magnetron 
sputtering, 4:34162 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Comments on Moessbauer-effect studies on 2-MeV proton- 
irradiated NbsSn, 4:34249 
NIOBIUM COMPOUNDS/PHYSICAL RADIATION EFFECTS 
Irradiation damage to superconducting magnet material for fusion 
reactors, 4:35435 
NIOBIUM HYDRIDES/PHASE TRANSFORMATIONS 
Sample-shape-dependent phase transition of hydrogen in niobium, 
4:34266 
NITRATES/CHEMICAL REACTION YIELD 
Electron transfer reactions in frozen media, 4:34341 
NITRATES/CHEMICAL REACTIONS 
Electron transfer reactions in frozen media, 4:34341 
NITRIC ACID/BIOLOGICAL EFFECTS 
Late effects following exposure to graded doses of HNOs, HCl, 
and H2SO, aerosols, 4:34986 (PNL-2850(Pt.1)) 
NITRIC ACID ESTERS/SYNTHESIS 
Synthesis of aliphatic nitrate esters by reaction of metal nitrates 
with phosphate esters, 4:34358 (ORNL/TM-6736) 
NITRIC OXIDE/PRODUCTION 
Central receiver for the production of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956-2) 
NITRIDES/HOT PRESSING 
Apparatus and method for hot pressing irregularly shaped 
refractory articles (Patent), 4:34262 
NITRIDES/PRODUCTION 
Possibility of obtaining nitride-containing materials from coal 
wastes, 4:32077 
NITRILES/CHEMICAL REACTIONS 
Coordination chemistry study of a nickel surface. The chemistry 
of Ni(111) with triply bonded molecules, 4:34350 
TTRIACETIC ACID 


See NTA 
NITROGEN/ADSORPTION 
New method for obtaining hydrogen with carbon molecular 
sieves, 4:32726 (AED-CONF-77-422-001) 
NITROGEN/CORROSIVE EFFECTS 
Effects of nitrogen and nitrogen getters in lithium on the corrosion 
of type 316 stainless steel, 4:34228 (CONF-790313-3) 
NITROGEN/K SHELL 
Theoretical study of the 400 eV core-excited valence states of No, 
4:35078 
NITROGEN/OSCILLATOR STRENGTHS 
Theoretical study of the 400 eV core-excited valence states of No, 
4:35078 
NITROGEN/VALENCE 
Theoretical study of the 400 eV core-excited valence states of Ne, 
4:35078 
NITROGEN 14 TARGET/NEUTRON REACTIONS 
Study of the GDR in **N using fast neutron capture, 4:35195 
(ORO-1067-T1) 
NITROGEN 14 TARGET/PION PLUS REACTIONS 
Reactions (77,7rd) and (77,7He) in light nuclei at 115 MeV, 4:35199 
NITROGEN 15/DIAGNOSTIC USES 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
NITROGEN 15/GIANT RESONANCE 
Study of the GDR in **N using fast neutron capture, 4:35195 
(ORO-1067-T1) 
NITROGEN 15/ISOTOPE EFFECTS 
Nitrogen-15 chemical shifts for imidazole in aqueous Cd** 
solutions, 4:34356 
NITROGEN 15/RADIOPHARMACEUTICALS 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
NITROGEN 15/TRACER TECHNIQUES 
Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 
NITROGEN 15 TARGET/PHOTONUCLEAR REACTIONS 
Study of the GDR in *°N using fast neutron capture, 4:35195 
(ORO-1067-T1) 


NITROGEN 15 TARGET/PROTON Sa ae 
Cross-section measurements for ® B, *N 
noe) n)?°N (10 to 17 MeV), 4:351 rf ORO. a) 
NITROGEN COMPOUNDS/COMBUSTION 
Combustion of nitrogen-containing wastes, 4:32760 
NITROGEN FIXATION/ECONOMIC ANALYSIS 
Assessment of free-living nitrogen fixing microorganisms for 
commercial nitrogen fixation (Klebsiella penumoniae and 
Azotobacter vinelandii), 4:32905 (JPL-PUBL-78-60) 
NITROGEN FIXATION/NITROGEN FIXATION 
Assessment of free-living nitrogen fixing microorganisms for 
commercial nitrogen fixation (Klebsiella penumoniae and 
Azotobacter vinelandii), 4:32905 (JPL-PUBL-78-60) 
NITROGEN FLUORIDES/MOLECULE-MOLECULE 
COLLISIONS 
Possible mechanism of relaxation over the rotational sublevels of 
molecules under conditions of saturation of a vibrational- 
rotational transition, 4:35098 
NITROGEN IONS/ION-ATOM COLLISIONS 
Electron capture by slow multicharged ions in atomic and 
molecular hydrogen, 4:35094 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Low emission combustion a (Patent), 4:34122 
NITROGEN OXIDES/AIR POLLUTION CONTRO 
Protection of the biosphere, 4: 3821 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Combustion of nitrogen-containing wastes, 4:32760 
NITROGEN OXIDES/CHEMICAL REACTIONS 
Electron transfer reactions in frozen media, 4:34341 
NITROGEN OXIDES/DEPOSITION 
Dry deposition of gaseous air pollutants, 4:34782 
NITROGEN OXIDES/SEPARATION PR 
Technical and economic evaluation of the atmospheric 
containment technology for radioactive isotope releases from 
nuclear fuel reprocessing plants. Environmental Study No. 2, 
4:32694 (UT/CES-ES-2 
NITROUS OXIDE/SYNTHESIS 
Influence of nitrapyrin on the evolution of N2O from an organic 
medium with and without plants, 4:34771 


R 
See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 
See RARE GASES 
NOK-1 REACTOR 
See BEZNAU-1 REACTOR 
NOK-2 REACTOR 
See BEZNAU-2 REACTOR 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NON-EQUILIBRIUM PLASMA/PLASMA EXPANSION 
Recombination in the free vacuum expansion of a complex plasma 
(V, Mr, Zr, Ga ions), 4:35112 
NON-PROLIFERATION TREATY 
Nuclear energy, nuclear exports and ex e regulations, 4:33390 
West Germany’s nuclear dilemma, 4:3338 
NORBORNADIENE/CHEMICAL REACTION YIELD 
Polymer-anchored cobalt tetraarylporphyrin boa eo for the 
conversion of quadricyclane to norbornadiene, 4: 
NORTH CAROLINA/GEOCHEMICAL SURVEYS 
Geochemical Exploration Program for uranium in the northern 
Wadesboro and southern Sanford Triassic Basins of North 
Carolina, 4:32470 (NP-23684) 
NORTH DAKOTA/AIR QUALITY 
A study of horizontal visibility, atmospheric vertical optical 
properties and solar Insolation at Stanton, North ota. Final 
report, 4:34766 (PB-285981) 
NORTH DAKOTA/INSOLATION 
A study of horizontal visibility, atmospheric vertical optical 
properties and solar Insolation at Stanton, North ota. Final 
report, 4:34766 (PB-285981) 
NORTH DAKOTA/MEASURING METHODS 
A study of horizontal visibility, atmospheric vertical optical 
properties and solar Insolation at Stanton, North ota. Final 
report, 4:34766 (PB-285981) 
NORTH SEA/GEOPHYSICAL SURVEYS 
Surveying project in the North Sea, 4:35007 
NORTH SEA/NATURAL GAS DEPOSITS 
Efficiency of petroleum exploration in the North Sea, 4:32212 
NORTH SEA/PETROLEUM DEPOSITS 
Efficiency of petroleum exploration in the North Sea, 4:32212 
North sea oil: past lessons and future prospects, 4:33758 
Starting shot for 'Thistle’, 4:32246 
NORTHERN IRELAND 
See UNITED KINGDOM 
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NORWAY/HYDROELECTRIC POWER 
Small hydro development in Norway, 4:32787 (IDO-10076) 
Nag ae neg 
balance of trade in Norway, 1973, 4:33663 
NOSE INES/ABLATION 
SHTP-E, a computer implementation of the finite-difference 
— method of ablation analysis, 4:34404 (DOE/ASMP- 


3060-16) 
NOVA FACILITY/POWER SUPPLIES 
Pulsed power supplies for laser flashlamps. Final report, 4:35455 
(UCRL-13964 
NOVA SCOTIA/COAL DEPOSITS 
Geological appraisal of the coal resources of Nova Scotia, 4:32090 
NOVA ‘COAL RESERVES 
i appraisal of the coal resources of Nova Scotia, 4:32090 


NO’ 
See also JET DRILLS 
NOZZLES/DESIGN 
Turbine nozzle (Patent), 4:34415 
NOZZLES/FABRICATION 
Method of fabricating a flow device (Patent), 4:33482 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/PRIMARY COOLANT CIRCUITS 
Theoretical considerations in the 9 ONE: crud sample systems 


for nuclear power plants, 4:33549 -SA-55) 
CTO AMPLERS 
Theoretical considerations in the design of crud sample systems 


for nuclear power plants, 4:33549 I-SA-55) 
NSLS/ACCELERATOR FACILITIES 


Versatile user-oriented atomic and molecular beam apparatus for 
use with the National Synchrotron Light Source, 4:35066 
(BNL-50920) 

NTA/CHEMICAL REACTIONS 

Determining the pe gm a capacity of known organic 
compounds and soluble organic matter in natural waters by 
differential pulse anodic stripping voltammetry peak-potential 
shift, 4:34359 (UCRL-81306) 

CLEAR ACCIDENTS 


See ACCIDENTS 
NUCLEAR ENGINEERING/MEETINGS 
Nuclear science symposium, 24th; nuclear power systems 
symposium, 9th, hee na! t. 33270 
NU EVAPO 
See EVAPORA TION MODEL 
NUCLEAR EXPLOSIONS 
See also SEISMIC EVENTS 
UNDERGROUND EXPLOSIONS 
Effect of backfill property and airblast variations on the external 
loads delivered to buried box structures. Final report, October 
1975-December 1976, 4:34751 (AD-A-058669) 
Low-cycle fatigue tests of hollow concrete spheres with 
implications for the survivability of deep-underground rock 
openings. Final report, 27 April 1977-31 January 1978, 4:34746 
(AD-A-058365) 
NUCLEAR EXPLOSIONS/COMMUNICATIONS 
Integrated nuclear communications assessment data base 
evaluation. Topical report, 4:34748 (AD-A-058405) 
NUCLEAR EXPLOSIONS/DATA BASE MANAGEMENT 
Integrated nuclear communications assessment data base 
evaluation. Topical report, 4:34748 (AD-A-058405) 
NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 
DNA EMP awareness course notes. Third edition. Topical report, 
4:34747 (AD-A-058367) 
ia et eng ae a ae pe MIGRATION 
ingle of nuclear melt glass by groundwater, Part I, 
4: BodaT (UCRL fie! 17) i 
NUCLEAR EXPLOSIONS/SHOCK WAVES 
Simulation of plane underwater shock waves using an array of 
point volume sources. Final report, 26 March 1873-30 January 
1978, 4:34749 (AD-A-058437) 
NUCLEAR EXPLOSIONS/SIMULATION 
“0 of state of SiO. and H2O mixtures, 4:34298 (UCRL- 
Modeling the dynamic r of slabs to overpressure. Final 
report, 4:34745 (AD-A-058361) 
NUCLEAR EXPLOSIONS/UNDERGROUND EXPLOSIONS 
Subsurface gamma-radioactivity measurements after Saimon event 
wo Lamar County, Mississippi, 4:34811 (USGS- 
CLEAR EXPLOSIVES/TEST FACILITIES 
Lawrence Livermore Laboratory's beryllium control program for 
—_—-, test firing bunkers and tables, 4:347 CID- 


) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FEED MATERIALS PLANTS 
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FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 

Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 

NUCLEAR FACILITIES/DECONTAMINATION 

Doses for various pathways to man based on unit ~ rere 
of radionuclides pertinent to decontamination 
decommissioning of properties, 4:34945 (ORNL/OEPA- 7) 

NUCLEAR FACILITIES/EMERGENCY PLAN 

Interim guidance on off-site emergency monitoring systems, 
4:33607 

Recent developments in Federal radiological emergency response 
planning and preparedness activities with states and local 
governments, 4:33606 

NUCLEAR FACILITIES/PERSONNEL DOSIMETRY 
Internal dosimetry program in a plutonium facility, 4:34946 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 

Cross reference index for equipment catalog and evaluation guide. 
Final report (Glossary), 4:33591 (PB-286686) 

Guideline for the development of a methodology for measuring 
level of effectiveness of physical protection facilities at fixed-site 
facilities. Final report, 4:33589 (PB-286684) 

Physical protection equipment study. Final report, 4:33590 (PB- 
286685) 

NUCLEAR FACILITIES/RADIATION ACCIDENTS 

Interim guidance on off-site emergency monitoring systems, 

4:33607 
NUCLEAR FACILITIES/RADIATION MONITORING 

Atmospheric release advisory capability (ARAC): update 1977 

(DOB), 4:34791 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 

NUCLEAR FACILITIES/REGULATIONS 

Nuclear law within the field of tension between engineering and 

law (German Federal Republic), 4:33392 
NUCLEAR FACILITIES/SAFEGUARDS 

Domestic safeguards: annual report to Congress, fiscal year 1978, 
4:32704 (NUREG-0524) 

NUCLEAR FACILITIES/SEISMIC EFFECTS 

Seismic and geologic investigations of the Sandia Livermore 
Laboratory site and structural investigations of the Tritium 
Research Facility, 4:34998 (SAND-78-8187) 

Structural investigations of the Tritium Research Facility, 4:35000 
(SAND-78-8187) 

ICLEAR FIREBALLS/THERMAL RADIATION 
Thermal hazard from hydrogen fireballs, 4:32736 (SAND-78-1589) 
NUCLEAR FUELS 
See also FUEL ELEMENTS 

FUEL SLURRIES 
SOLID FUELS 
SPENT FUELS 

NUCLEAR FUELS/FABRICATION 

Gel-sphere-pac activities for the Fuel Refabrication and 
Development Program. Quarterly progress report for period 
ending March 31, 1978, 4:32508 (ORNL/TM-6747) 

NUCLEAR FUELS/FORECASTING 

— geological principles of world energy supply, 
NUCLEAR FUELS/MANAGEMENT 

Nuclear fuel management (Book), 4:32511 
NUCLEAR FUELS/REGULATIONS 

Regulations concerning the uses etc. of nuclear fuel materials, 
4:32712 

NUCLEAR INDUSTRY/ENVIRONMENTAL EFFECTS 

Nuclear industry and the environment: some legal aspects, 4:34829 
(ANL-Trans-1143) 

NUCLEAR INDUSTRY/LEGAL ASPECTS 

Nuclear industry and the environment: some legal aspects, 4:34829 
(ANL-Trans-1143) 

NUCLEAR INSURAN 

Law concerning indemnification of nuclear damage (Japan), 
4:33409 

Law on indemnity agreement for compensation of nuclear damage 
(Japan), 4:33410 

Order for enforcing the law concerning indemnification of nuclear 
damage (Japan), 4:33406 

Order for enforcing the law on indemnity agreement for 
compensation of nuclear damage (Japan), 4:33407 

Regulation for enforcing the law concerning indemnification of 
nuclear damage (Japan), 4:33411 
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NUCLEAR MAGNETIC RESONANCE/PHOTOLYSIS 
Synthesis and photolysis of model compounds for mechanistic 
studies of 1,3,5-trinitro-1,3,5-triazacyclohexane (RDX) 
decomposition. Final report, 1977-1978, 4:34376 (AD-A-058678) 
NUCLEAR MAGNETIC RESONANCE/SYNTHESIS 
Synthesis and photolysis of model compounds for mechanistic 
studies of 1,3,5-trinitro-1,3,5-triazacyclohexane (RDX) 
decomposition. Final report, 1977-1978, 4:34376 (AD-A-058678) 
(CLEAR MATERIALS MANAGEMENT 
Application of the IAEA nuclear materials safeguards to WWER 
type power reactors, 4:33320 
Summary of physical protection and material accounting, 4:32709 
NUCLEAR MATERIALS MANAGEMENT/PHYSICAL 
PROTECTION 
First report of the Subcommittee on Nuclear Material Protection, 
4:32707 
Secure stand alone positive personnel identity verification system 
(SSA-PPIV), 4:32706 (SAND-79-0070) 
NUCLEAR MATERIALS MANAGEMENT/REGULATIONS 
Ordinance on the technology standards concerning nuclear fuel 
materials for power generation (Japan), 4:32708 
Regulations concerning the uses etc. of nuclear fuel materials, 
4:32712 


Regulations concerning the uses of nuclear source materials, 
4:32713 


NUCLEAR MATTER 
What is Centauro (High-Z nuclear matter blob in primary cosmic 
radiation), 4:35121 (SLAC-PUB-2250) 
NUCLEAR MATTER/COLLECTIVE EXCITATIONS 
Collective excitations in nuclear matter with the Skyrme-type 
interaction, 4:35251 
Stability of nuclear matter with the Skyrme type interaction, 
4:35250 
NUCLEAR MATTER/HYDRODYNAMICS 
Nuclear Fermidynamics and T.D-S-H.F. (Nuclear structure, 
heavy ion reactions), 4:35249 (ORO-5126-44) 
NUCLEAR MATTER/SKYRME POTENTIAL 
Stability of nuclear matter with the Skyrme type interaction, 
4:35250 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
Three-dimensional reconstruction in planar positron cameras using 
fourier deconvolution of generalized tomograms (DOE), 
4:34885 
NUCLEAR MEDICINE/IMAGE PROCESSING 
Class of near-perfect coded apertures (DOE), 4:34887 
NUCLEAR MEDICINE/MEETINGS 
Nuclear medicine, 1978, 4:34890 
Nuclear science symposium, 24th; nuclear power systems 
symposium, 9th, 1977, 4:33270 
NUCLEAR MEDICINE/RADIOTHERAPY 
Use of C**O and QO, steady-state imaging to monitor radiation 
treatment effects (DOB), 4:34921 
NUCLEAR MEDICINE/TOMOGRAPHY 
Characteristics of computed tomographic reconstruction noise and 
their effect on detectability, 4:34886 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
[Studies of nuclear processes]. Progress report, January 1, 1978- 
December 31, 1978, 4:35181 (ORO-2408-141) 
Triangle Universities Nuclear Laboratory annual report: TUNL 
XVII, 1 January 1978-31 December 1978, 4:35180 (ORO-1067- 
Til 


) 
NUCLEAR POWER 
Energy for a righteous world with a safe future, 4:33689 (AED- 
Conf-77-329-009) 
NUCLEAR POWER/ECONOMICS 
Economics of nuclear power, 4:33419 (AED-Conf-77-498-070) 
Energy policy, the energy price fallacy and the role of nuclear 
energy in the UK, 4:33422 
High energy consumption or low economic growth, 4:33421 
NUCLEAR POWER/ENERGY POLICY 
High energy consumption or low economic growth, 4:33421 
NUCLEAR POWER/FORECASTING 
Contribution of nuclear power to world energy supply, 1975-2020, 
:32460 


Development of the energy situation in the world and in Hungary. 
The future of nuclear energy, 4:33273 

Role of nuclear power in the world, 4:33691 (AED-Conf-77-498- 
019 


NUCLEAR POWER/PLANNING 
Electricity system operating requirements, 4:33248 (AED-Conf- 
77-498-014) 
Future of electric power supply with a question mark (German 
Federal Republic), 4:33424 


NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 


Nuclear power planning and feasibility studies, 4:33693 (AED- 
Conf-77-498-080) 
NUCLEAR POWER/PUBLIC OPINION 
Nuclear power attitudes: does what you know matter, 4:33695 
NUCLEAR POWER/PUBLIC RELATIONS 
Reactor safety in the public discussion, 4:33560 (AED-Conf-78- 
004-007) 
NUCLEAR POWER/REVIEWS 
Atomic Energy Board, twenty first annual report, 1977, 4:33266 
(INIS-mf-4501) 
NUCLEAR POWER/TECHNOLOGY TRANSFER 
Sources of technical assistance, 4:33255 (AED-Conf-77-498-041) 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
NUCLEAR POWER PLANTS/ATOMIC ENERGY LAWS 
Constitutional notes on the atomic law (German Federal 
Republic), 4:33393 
Rule on granting subsidies for public relations (Japan), 4:33405 
NUCLEAR POWER PLANTS/BUILDINGS 
Technology standards for structure, etc. concerning nuclear 
power generating facilities (Japan), 4:33399 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Accommodating for plant modifications, 4:33262 (AED-Conf-77- 
498-084) 
Activities on the site during construction phase, 4:33249 (AED- 
Conf-77-498-016) 
Component codification and identification systems, 4:33256 
(AED-Conf-77-498-056) 
Division of responsibilities, contractual arrangements, 4:33259 
(AED-Conf-77-498-067) 
Regulation for installation and operation of reactor (Japan), 
4:33402 
Requirements of on-site facilities, 4:33245 (AED-Conf-77-498-006) 
Schedule and staffing of a nuclear power project, 4:33258 (AED- 
Conf-77-498-063) 
Schedule control and interactions between schedules, 4:33257 
(AED-Conf-77-498-059) 
Schedule of the nuclear program, 4:33253 (AED-Conf-77-498-026) 
Turnkey contracts, 4:33254 (AED-Conf-77-498-040) 
Types of contracts and contracting procedures, 4:33263 (AED- 
Conf-77-498-088) 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Accident and seismic containment reliability, 4:33599 
NUCLEAR POWER PLANTS/CONTAINMENT 
Computerized integrated leak rate testing, 4:33484 
NUCLEAR POWER PLANTS/CONTRACTS 
Bid specifications and bid evaluations, 4:33694 (AED-Conf-77-498- 
089) 
Turnkey contracts, 4:33254 (AED-Conf-77-498-040) 
Types of contracts and contracting procedures, 4:33263 (AED- 
Conf-77-498-088) 
NUCLEAR POWER PLANTS/COST 
Methods for estimating the capital cost of base-load power plants. 
Final report, 4:33777 (PB-283472) 
Nuclear power costs in the UK, 4:33423 
NUCLEAR POWER PLANTS/DECONTAMINATION 
Systems approach to decontamination of nuclear power plants, 
4:33288 
NUCLEAR POWER PLANTS/ECONOMICS 
Accounting and cost control of a nuclear power station, 4:33417 
(AED-Conf-77-498-010) 
Total generating costs: coal and nuclear plants, 4:33776 (NUREG- 
0248) 


NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 
Nuclear IEEE Standards. Volume 1, 4:33487 
Nuclear IEEE Standards and American National Standards on 
nuclear instrumentation published by IEEE. Volume 2, 4:33488 
NUCLEAR POWER PLANTS/EMERGENCY PLAN 
Interim guidance on off-site emergency monitoring systems, 
:33607 


Recent developments in Federal radiological emergency response 
planning and preparedness activities with states and local 
governments, 4:33606 

NUCLEAR POWER PLANTS/ENGINEERED SAFETY 

SYSTEMS 

Ministry Ordinance determining the technical standard 
atomic energy facilities for power generation, 4:33398 

NUCLEAR POWER PLANTS/ENGINEERING 

Controlling engineering project changes for multi-unit, multi-site 

standardized nuclear power plants, 4:33272 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Application of fisheries management techniques to assessing 
impacts: task I report (Assessment of chemical, radiological, and 
thermal impacts of nuclear power plants on fish populations), 
4:34962 (NUREG/CR-0572) 





NUCLEAR POWER PLANTS/FEDERAL ASSISTANCE 


NUCLEAR POWER PLANTS/FEDERAL ASSISTANCE 
PROGRAMS 
Subsidies, capital formation, and technological change: First 
generation nuclear power plants. Volume 3. Final report, 
4:33420 (PB-285290) 
NUCLEAR POWER PLANTS/FEEDWATER 
Thermodynamic and economically sound design of feedheating 
equipment, 4:33126 
ag ey POWER PLANTS/FINANCING 
cing of nuclear power plants - banks experience, 
33427 37 (ABI Conf. 77-498-044) 
Regulation for delivery of subsidies for measures of promoting 
eae —o for nuclear power generating facilities 
), 4 
NUCL POWER PLANTS/FIRE PREVENTION 
Industrial safety and fire protection during the construction phase, 
4:33557 (AED-Conf. 771-498-090) 
NUCLEAR POWER PLANTS/FORECASTING 
Prospects and constraints for nuclear power in developing 
countries, 4:33418 (AED-Conf-77-498-061) 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Nuclear fuel accounting, 4:33452 (AED-Conf-77-498-001) 
Nuclear fuel cycle activities with an utility, 4:33454 (AED-Conf- 
177-498-076) 
Some aspects of the nuclear fuel cycle. The Belgian case, 4:33457 
NUCLEAR POWER PLANTS/FUEL MANAGEMENT 
Fuel cycle management, 4:33453 (AED-Conf-77-498-027) 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Investigations of the technical, organisational, and social 
preconditions for risk strategies in the field of technological 
development. Intermediate report 200/1: comparing the health 
risk connected with different electric power generation 
technologies, 4:32193 (BF-R-62.530-200/1) 
NUCLEAR POWER PLANTS/HEAT STORAGE 
Maneuverability of district-eating systems from the point of view 
of Czechoslovakia, 4:33702 
NUCLEAR POWER PLANTS/IN-SERVICE INSPECTION 
Effective quality assurance for inservice examinations, 4:33439 
NUCLEAR POWER PLANTS/INSPECTION 
Practical experience and problems in the inspection work during 
test and routine operation of nuclear power plants, 4:33265 
(INIS-mf-3970) 
NUCLEAR POWER PLANTS/MANAGEMENT 
Administration in an operating plant, 4:33260 (AED-Conf-77-498- 
07 


Regional survey and briefing course on tae technical and 
economic aspects of nuclear power development, 4:33692 
(AED-Conf-77-498-060) 

NUCLEAR POWER PLANTS/MISSILE PROTECTION 

Protection of nuclear power plants against external events, 4:33561 
(AED-Conf-78-004-010) 

NUCLEAR POWER PLANTS/MODIFICATIONS 

77; for plant modifications, 4:33262 (AED-Conf-77- 

NUCLEAR POWER PLANTS/PERSONNEL 

General aspects of a manpower development programme, 4:33246 
(AED-Conf-77-498-007) 

Selection of operations staff, qualifications and experience, 4:33251 
(AED-Conf-77-498-021) 

NUCLEAR POWER PLANTS/PERSONNEL DOSIMETRY 

Personnel monitoring concepts at nuclear power plants, 4:34916 

NUCLEAR POWER PLANTS/PIPE FITTINGS 

Cost effective quality program for the manufacturer of piping 

fittings Copan; nuclear power plants), 4:33446 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 

Technology standards for structure, etc. concerning nuclear 

power generating facilities (Japan), 4:33399 
NUCLEAR POWER PLANTS/PRIMARY COOLANT 
CIRCUITS 


Technology standards for structure, etc. concerning nuclear 
wer generating facilities (Japan), 4:33399 
NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
Public information on nuclear safety and incidents at nuclear 
installations in the UK, 4:33518 (INIS-mf-3964) 


Rule on ing subsidies for public relations (Japan), 4:33405 
NUCLEA ER PLANTS/QUALITY ASSURANCE 
Auditor training, 4:33442 
Construction quality verification program, 4:33435 
Construction sequence scale model: an aid to productivity and 
quality assurance, 4:33437 
Cost-effective QA options for operations, 4:33440 
Cost effective quality program for the manufacturer of piping 
fittings (Japan; nuclear power plants), 4:33446 
Effective quality assurance for inservice examinations, 4:33439 
Experience in developing countries in monitoring procurement 
and fabrication, 4:33247 (AED-Conf-77-498-009 
Fifth annual aational conference on nuclear power, 4:33428 
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Fuel components QC reports, 4:33433 
a of quality assurance and reliability human resources: 
the key to cost effective quality activities in the design and 
construction of nuclear power plants, 4:33431 
Nuclear plant outage management and quality assurance, 4:33448 
P-R-I-D-E in workmanship for quality, 4:33443 
Planning for reliability, availability, and maintainability, 4:33429 
Prevention of quality costs: Part I. Reactor QA system: Part II 
(German Federal Republic), 4:33447 
Productivity improvement, 4:33438 
Quality activity planning and scheduling for multiorganization 
(company) projects, 4:33436 
Quality costs and trend analysis, 4:33432 
Quality cost system in electronics, 4:33434 
Quality cost effectiveness in the Central Electricity Generating 
Board (United Kingdom; nuclear power plants), 4:33445 
Systems reliability analysis: applications of the SPARCS System- 
Reliability Assessment Computer Program (SPARCS-2 code, 
nuclear power plants), 4:33430 
Training techniques for industry, 4:33441 
Use of four-tier quality standards for cost effective procurement in 
Ontario Hydro, 4:33444 
NUCLEAR POWER PLANTS/RADIATION ACCIDENTS 
Interim guidance on off-site emergency monitoring systems, 
4:33607 
NUCLEAR POWER PLANTS/RADIATION MONITORING 
Development of an on-line hyperpure germanium process 
radiation monitoring system, 4:33505 
Evaluation of centralized in-house environmental laboratory 
services for multi-site utilities, 4:34807 
on monitoring systems: current status and future prospects, 
4: 5 
ations for delivery of subsidies to radiation monitoring 
(Japan), 4:33381 
NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Regulatory principles, safety policy, 4:33556 (AED-Conf-77-498- 
073 


NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Determination of permissible exposure doses and others under the 
provisions of the regulations on installation and operation of 
reactors (Japan), 4:33408 
Effluent release limits, sources and control, 4:33522 (AED-Conf- 
771-498-072) 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Management of radioactive wastes from nuclear electric power 
semvalien, 4:32635 (AECL-5998F) 
Operating cost nuances of nuclear power plant radioactive waste 
dis; , 4:32652 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Clean conditions during the erection phase, 4:33474 (AED-Conf- 
717-498-035) 
Method of impact strength testing on microsamples, 4:33479 
(INIS-mf-4287) 
Ordinance establishing the technology standards concerning 
welding of electrical facilities (Japan), 4:33400 
NUCLEAR POWER PLANTS/REACTOR CONTROL 
SYSTEMS 
Electrical noise tests for evaluating control cable and control 
circuits for a solid state logic system, 4:33508 
Plant control utilizing a standard solid state interposing logic 
system, 4:33507 
NUCLEAR POWER PLANTS/REACTOR 
DECOMMISSIONING 
Decommissioning of nuclear power plants, 4:33261 (AED-Conf- 
177-498-083) 
Decommissioning of nuclear facilities. An annotated bibliography. 
Final report Oct 1977-Aug 1978, 4:33593 (PB-286862) 
NUCLEAR POWER PLANTS/REACTOR DISMANTLING 
Decommissioning of nuclear power plants, 4:33261 (AED-Conf- 
77-498-083) 
NUCLEAR POWER PLANTS/REACTOR 
INSTRUMENTATION 
Development of an on-line hyperpure germanium process 
radiation monitoring system, 4:3350 
Nuclear IEEE Standards. Volume 1, 4:33487 
Nuclear IEEE Standards and American National Standards on 
nuclear instrumentation published by IEEE. Volume 2, 4:33488 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Consequences of a licensing interval for nuclear power plants 
(German Federal Republic), 4:33395 
Constitutional notes on the atomic law (German Federal 
Republic), 4:33393 
Development tendencies in nuclear law jurisdiction (German 
Federal Republic), 4:33389 
Legal questions concerning the licensing procedure of nuclear 
power plants (German Federal Republic), 4:33391 
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NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 
Nuclear plant outage management and quality assurance, 4:33448 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Electricity system operating requirements, 4:33248 (AED-Conf- 
771-498-014) 
Licensed operating reactors. 


rating units status report, data as 
of 1-31-79 (USA), 4:33282 


G-0020(Vol.3)(No.2)) 


Operation manuals, standard operating procedures and routine 
testing, 4:33426 (AED-Conf-77-498-033) 

Regulation for installation and operation of reactor (Japan), 
4:33402 


Regulations concerning the operation program of reactors for 
electrig power generation (Japan), 4:33403 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Role of man in nuclear power plants, 4:33562 (AED-Conf-78-004- 
012) 
NUCLEAR POWER PLANTS/REACTOR SITES 
Enforcement order for the law for arrangement of surrounding 
areas of power generating facilities Cspan), 4:33397 
NUCLEAR POWER PLANTS/REGULATIONS 
Notification determining the details of aa technical standards 
concerning atomic energy facilities for power generation 
(Japan), 4:33416 
NUCLEAR POWER PLANTS/REGULATORY GUIDES 
Critique of NRC Regulatory Guide 1.111, 4:34798 
NUCLEAR POWER PLANTS/RELIABILITY 
Management of quality assurance and reliability human resources: 
the key to cost effective quality activities in the design and 
construction of nuclear power plants, 4:33431 
Planning for reliability, availability, and maintainability, 4:33429 
Systems reliability analysis: applications of the SPARCS System- 
Reliability Assessment Computer Program (SPARCS-2 code, 
nuclear power plants), 4:33430 
NUCLEAR POWER PLANTS/REMOTE MULTIPLEXING 
SYSTEMS 
Functional requirements, availability and cost analyses for remote 
multiplexing in power plants, 4:33506 
NUCLEAR POWER PLANTS/RISK ASSESSMENT 
Comparison of gaseous effluent standards for nuclear and fossil 
fuel power production facilities, 4:34799 
Nuclear power plant's safety and risk (requirements of safety and 
reliability), 4: 33555 (AED-Conf-77-498-018) 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 
Requirements of safety and reliability, 4:33554 (AED-Conf-77-498- 


017) 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Seismic input and soil-structure interaction. Final report, 4:33588 
G/CR-0693) 
NUCLEAR POWER PLANTS/SHIELDING 
Recent trends in radiation shielding: a RSIC perspective, 4:33478 
(CONF-790222-1) 
NUCLEAR POWER PLANTS/SITE SELECTION 
Site selection: methodology and a case study, 4:33519 
Site = technique for nuclear and fossil power plants, 
:33 


NUCLEAR POWER PLANTS/STANDARDIZATION 
Controlling engineering project changes for multi-unit, multi-site 
standardized nuclear power plants, 4:33272 
Standardization of nuclear power plants, 4:33394 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
Prevention of quality costs: Part I. Reactor QA system: Part II 
(German Federal Republic), 4:33447 
NUCLEAR POWER PLANTS/STEAM TURBINES 
Prevention of quality costs: Part I. Reactor QA system: Part II 
(German Federal Republic), 4:33447 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 
Improvements to installations for the seasonal storage and 
utilization of hot waters produced in particular by thermal and 
nuclear electricity generating power stations, 4:33274 
Rule on granting subsidies for survey of hot drainage effluents 
(Japan), 4:33401 
NUCLEAR REACTION KINETICS 
Geometrical aspects of relativistic nuclear collisions, 4:35252 
(LBL-8612) 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
BORON I1 REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
KRYPTON 84 REACTIONS 
LITHIUM 6 REACTIONS 
MUON REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 


NUCLEONS/BOUND STATE 


NUCLEON REACTIONS 
OXYGEN 16 REACTIONS 
PHOTOFISSION 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
SPONTANEOUS FISSION 
THERMONUCLEAR REACTIONS 
TRITON REACTIONS 
TWO-NUCLEON TRANSFER REACTIONS 
NUCLEAR REACTIONS/CROSS SECTIONS 
Contribution to the theory of nuclear-nuclear interactions at high 
energies, 4:35254 
NUCLEAR REACTIONS/ELASTIC SCATTERING 
Contribution to the theory of nuclear-nuclear interactions at high 
energies, 4:35254 
NUCLEAR REACTIONS/NUCLEAR MODELS 
Suggestion for a _— free model of strongly damped 
collisions, 4:35256 
NUCLEAR SHIPS 
Law for Japan Nuclear Ship Development Agency, 4:33552 
NUCLEAR SHIPS/ECONOMICS 
Recent situations around nuclear ships, 4:33550 
NUCLEAR SHIPS/LEGAL 
Recent situations around nuclear ships, 4:33550 
NUCLEAR SHIPS/REACTOR O} TION 
Regulation for installation and operation of reactor (Japan), 


4:33402 
NUCLEAR SHIPS/SAFETY STANDARDS 
Recent situations around nuclear ships, 4:33550 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE/FERMI GAS MODEL 
Nuclear Fermidynamics and T.D-S-H.F., 4:35249 (ORO-5126-44) 
NUCLEAR TRADE/INTERNATIONAL AGREEMENTS 
Nuclear energy, nuclear exports and export regulations, 4:33390 
NUCLEAR TRADE/NON-PROLIFERATION cn aoe — 
Nuclear energy, nuclear exports and 
NUCLEAR TRADE/TECHNOLOGY LOGY TRANSFER 
os - Beate a countries from the vendor's point of 
view, 4:3 penny -77-498-003) 


CLEAR WEAPON 
See NUCLEAR EXPLOSIONS 
NUCLEATE BOILING, cs 
Theory of large-scale critical nucleate boiling, 4:34533 
NUCLEI 


See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
MIRROR NUCLEI 
Se eee EXCITATIONS 
Nuclear le oscillations, 4:35247 
NUCLEI/ WUAD UPOLES 
Nuclear rupole oscillations, 4:35247 
NUCLEI/ yUASI PARTICLES 
Nuclear quadrupole oscillations, 4:35247 
NUCLEIC ACIDS 
See also DNA 
RNA 
NUCLEIC ACIDS/RADIOACTIVITY 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
ICLEOGENESIS 


See NUCLEOSYNTHESIS 
NUCLEON REACTIONS/COHERENT PRODUCTION 
Coherent production on nuclei does not measure total cross 
sections for unstable icles, 4:35167 
NUCLEON REACTIONS/PARTICLE PRODUCTION 
Contribution of inelastic rescattering to the cumulative production 
of pions in the statistical bootstrap model, 4:35169 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/PAIR 
PRODUCTION 
Hadroproduction of massive lepton pairs and tests of 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 
NUCLEON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Analysis of parity violating nuclear effects at low energy, 4:35183 
NUCLEONS 
See also NEUTRONS 
NUCLEONS/BOUND STATE 
Investigation of bound and resonant states of the 2NN-bar system 
with the aid of the Faddeev equations, 4:35163 
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NUCLEONS/FORM FACTORS 
Determination of the pion form factor and the axial-vector form 
factor of the nucleon from pion electroproduction at threshold, 
4:35146 
NUCLEONS/GLUON MODEL 
Hadroyroduction of massive lepton pairs and tests of QCD 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 
NUCLEONS/PARTICLE PRODUCTION 
Inclusive 7 and N spectra in hadronic reactions in the deuteron 
fragmentation region, 4:35171 
NUCLEOSIDES 


See also BUDR 
THYMIDINE 
NUCLEOSIDES/BIOCHEMICAL REACTION KINETICS 
Mechanisms for radiation damage in DNA, Progress report, 
November 1, 1977-October 31, 1978 (Gamma radiation), 4:34906 
(COO-2364-15) 
NUCLEOSIDES/EXCRETION 
Excretion of nucleosides: isolation of 3-methylcytidine and N*- 
acetylcytidine from normal human urine, 4:34856 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
New isotopes of interest to explosive nucleosynthesis (J, 7, 
preliminary results), 4:35212 (CONF-781113-32) 
CLEOTIDES 


See also NUCLEOSIDES 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


) 
NUCLEOTIDES/BIOSYNTHESIS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


NUCLEOTIDES/ION EXCHANGE CHROMATOGRAPHY 
Rapid analytical separation of the 3’,5’-cyclic ribonucleotides on a 
conventional anion exchanger with mixed counter-ion elution, 
4:34857 
NUCLIDES 
See ISOTOPES 


HS 
See LARVAE 


Oo 


OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OBRIGHEIM REACTOR/FUEL PELLETS 

KWU plutonium recycle fuel and core design, performance, and 

experience, 4:33459 
OBRIGHEIM REACTOR/PLUTONIUM RECYCLE 

KWU plutonium recycle fuel and core design, performance, and 

experience, 4:33459 
OCEAN THERMAL ENERGY CONVERSION 

Renewable ocean energy sources. Part I. Working papers - ocean 
thermal energy conversion, 4:32949 (PB-283103) 

OCEAN THERMAL ENERGY CONVERSION/ 

BIBLIOGRAPHIES 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

OCEAN THERMAL ENERGY CONVERSION/ 

ENVIRONMENTAL IMPACTS 

Assessment and control of OTEC physical environmental impacts, 
4:32947 (CONF-781 109-17) 

OCEAN THERMAL ENERGY CONVERSION/HEAT 

EXCHANGERS 

Ocean thermal energy conversion (OTEC) biofouling and 
corrosion experiment (1977), St. Croix, U.S. Virgin Islands. 
Biofouling and site characterization studies. Final report, 
4:32951 (PNL-2739(Pt.3)) 

OCEAN THERMAL ENERGY CONVERSION/ 

TECHNOLOGY ASSESSMENT 

Renewable ocean energy sources. Part I. Ocean thermal energy 
conversion, 4:32950 (PB-283104) 
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OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Studies of biofouling in ocean thermal energy conversion plants, 
4:32948 (COO-4041-T5) 
OCEAN THERMAL POWER PLANTS/MARKETING 
RESEARCH 
Review of selected solar market studies and techniques, 4:32852 
(SERI/PR-52-076) 
OCEAN THERMAL POWER PLANTS/MATERIALS 
OTEC component materials typical for survival at sea, 4:32952 
OCEANOGRAPHY/RESEARCH PROGRAMS 
Southeast continental shelf studies, 4:35012 (SRO-901-3) 
OCEANS 


See SEAS 
ECD 


(Organization of Economic Co-operation and Development.) 
OECD/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
OECD/ENERGY POLICY 
Future of our energy basis as an economic problem, 4:33666 
OECD/ENERGY SUPPLIES 
Energy supply of the future, 4:33731 
OECD/RADIOACTIVE WASTE MANAGEMENT 
Objectives, concepts and strategies for the management of 
radioactive waste arising from nuclear power programmes, 
4:32564 
OFF-GAS SYSTEMS 
Aerosol and iodine removal in a reprocessing plant: concept of the 
PASSAT dissolver off gas section, 4:32575 (AED-Conf-77-473- 
023) 
AZUR. A plant for purification of dissolver ofi-gas from WAK, 
4:32576 (AED-Conf-77-473-025) 
Off-gas treatment in HTR fuel reprocessing, 4:32577 (AED-Conf- 
717-473-027) 
Operational experience of gaseous effluents treatment at the 
EUREX pilot plant, 4:32569 (AED-Conf-77-473-005) 
Reprocessing off-gas treatment research in Belgium, 4:32572 
AED-Conf-77-473-019) 
OFFICE BUILDINGS/SOLAR HEATING SYSTEMS 
Bismarck, North Dakota, office commercial solar demonstration 
design and construction report, 4:32962 (COO-4228-1) 
Operational experiences with solar demonstration project on 
Manitoba Legislative Building, 4:33000 
OFFICE BUILDINGS/SOLAR SPACE HEATING 
Solar energy assisted heat pump system, 4:33003 
OFF-PEAK ENERGY STORAGE/ZINC-BROMINE BATTERIES 
Thermodynamic and kinetic considerations on zinc-halogen 
batteries, 4:33632 
OFF-PEAK ENERGY STORAGE/ZINC-CHLORINE 
BATTERIES 
Thermodynamic and kinetic considerations on zinc-halogen 
batteries, 4:33632 
OFFSHORE DRILLING/DRILLING EQUIPMENT 
Directional drilling marine structure (Patent), 4:34462 
OFFSHORE DRILLING/ELECTRICAL EQUIPMENT 
Main electricai equipments on board off-shore drilling-barges and 
derrick-platforms, 4:34569 
OFFSHORE OPERATIONS 
Deep-sea extraction lags behind exploration, 4:32242 
OFFSHORE PLATFORMS/DESIGN 
Directional drilling marine structure (Patent), 4:34462 
OFFSHORE PLATFORMS/ELECTRICAL EQUIPMENT 
Main electrical equipments on board off-shore drilling-barges and 
derrick-platforms, 4:34569 
OFFSHORE PLATFORMS/WAVE FORCES 
Waves and wave forces, 4:34570 
OFFSHORE SITES/LEASING 
Use of an oil truck figure to represent companies involved in 
offshore oil leasing, 4:32323 (LA-7653-MS) 
OFFSHORE SURVEYS 
See MARINE SURVEYS 
OFFSPRINGS 
See PROGENY 
OHIO/GEOLOGICAL SURVEYS 
Devonian shales of Ohio and their eastern and southern 
equivalents, 4:32398 (METC/CR-79/2) 
OHIO RIVER/LOW-HEAD HYDROELECTRIC POWER 


PLANTS 

Feoo7e? of hydropower at Ohio River dams, 4:32780 (IDO- 
OHMIC PLASMA HEATING 

See JOULE HEATING 

OIL BURNERS/RETROFITTING 

Oil burner retrofit focus group results, 4:34037 (DOE/TIC-10031) 
OIL FIELDS/EXPLOITATION 

Starting shot for ‘Thistle’, 4:32246 





JUNE 30, 1979 


OIL FIELDS/EXPLORATION 
Random drilling model for placing limits on ultimatley 
recoverable crude oil in the conterminous U.S., 4:33760 
OIL FIELDS/IN-SITU PROCESSING 
Method of projecting technological parameters of the process of 
in-situ thermochemical treatment, 4:32260 
OIL FURNACES/DRAFT CONTROL SYSTEMS 
Automatic flue dampers, 4:33986 
OIL POLLUTION CONTAINMENT/BIBLIOGRAPHIES 
Oil pollution detection and sensing. Volume 2. 1976-August, 1978 
(a bibliography with abstracts). Report for 1976-August 1978, 
4:34817 (NTIS/PS-78/1076) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS/GASIFICATION 
Gasification process (Patent), 4:32022 
OIL SANDS/HOT-WATER PROCESSES 
Minister of Energy, Mines, and Resources (Patent), 4:32445 
Processibility of Athabasca tar sand using a batch extration unit: 
the role of NaOH, 4:32442 
OIL SANDS/IN-SITU COMBUSTION 
Experimental investigation of the kinetics of underground dry, 
forward combustion, 4:32440 
Method for automatically initiating in situ combustion for 
enhanced thermal recovery of hydrocarbons from a well 
(Patent), 4:32438 
OIL SANDS/IN-SITU PROCESSING 
Effect of oxygen functions on the properties of bitumen fractions, 
4:32439 
OIL SANDS/RETORTING 
Gasification process (Patent), 4:32022 
OIL SANDS/SOLVENT EXTRACTION 
Solvent extraction of tar sand (Patent), 4:32443 
OIL SHALE DEPOSITS/FRACTURING 
In situ processing of organic ore bodies (Patent), 4:32431 
OIL SHALE DEPOSITS/HEATING 
In situ processing of organic ore bodies (Patent), 4:32431 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/RESEARCH PROGRAMS 
Bureau of mines research 1977. A summary of significant results in 
mining, metallurgy, and mineral economics. Research summary 
report 1977, 4:32107 (PB-284743) 
OIL SHALE PROCESSING PLANTS/ENVIRONMENTAL 
EFFECTS 


Contamination of groundwater by organic pollutants leached from 
in situ spent shale, 4:32456 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BIOLOGICAL EFFECTS 

Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 

OIL SHALES/CARCINOGENESIS 

Carcinogenic potential of raw and spent shale particulates (Rats, 
hamsters), 4:34984 (PNL-2850(Pt. 1)) 

Lung or carcinogenesis assay of shale oil in rats, 4:34985 (PNL- 
2850(Pt.1)) 

OIL SHALES/CHEMICAL COMPOSITION 

Trace elements associated with oil shale and its processing. Final 
report 1975-1977, 4:32450 (PB-283098) 

OIL SHALES/CHEMICAL REACTION KINETICS 

Reaction kinetics between steam and oil shale char, 4:32441 
(UCRL-81614) 

OIL SHALES/COMBUSTION 

Utilization of oil shale, 4:32453 

OIL SHALES/COMMERCIALIZATION 

Oil shale: report on a focus group discussion, 4:32430 (DOE/TIC- 
10032) 

OIL SHALES/GASIFICATION 

Gasification process (Patent), 4:32022 

OIL SHALES/IN-SITU COMBUSTION 

Method for automatically initiating in situ combustion for 
enhanced thermal recovery of hydrocarbons from a well 
(Patent), 4:32438 

OIL SHALES/IN-SITU RETORTING 

Challenge of efficiently retorting very nonuniform beds of oil 
shale rubble, 4:32436 (UCRL-81721(Rev.1)) 

Investigation of the geokinetics horizontal in situ oil shale 
retorting process. Quarterly report, July-September 1978, 
4:32432 (SAN-1787-19) 

Multiphase flow analysis of oil shale retorting, 4:32435 (UCRL- 
81717(Rev.1)) 


OIL WELLS/IN-SITU COMBUSTION 


Multiphase flow modeling of oil mist and liquid film formation in 
oil shale retorting, 4:32437 (UCRL-82309) 
Plan to demonstrate oil shale mining and rubblizing for a modified 
in situ retorting process, 4:32433 (UCRL-13979) 
Results of computer simulation of in-situ oil shale retorting, 
4:32434 (UCRL-81619) 
OIL SHALES/INTRATRACHEAL ADMINISTRATION 
Carcinogenic potential of raw and spent shale particulates (Rats, 
hamsters), 4:34984 (PNL-2850(Pt.1)) 
OIL SHALES/MUTAGENESIS 
Mutagenicity of shale oil and solvent refined coal products 
(Salmonella), 4:32454 a 1)) 
OIL SHALES/RETORTIN 
Gasification process (Patent) 4:32022 
Oil shale retorting: a correlation of selected infrared absorbance 
bands with process heating rates and oil yeild, 4:32444 
Procedure for producing oil from oil shales (Patent), 4:32447 
Process for the manufacture of liquid fuel for gas turbines and gas 
turbine plant, 4:32446 
OIL SPILLS 
Problem of determination of potential spill following damage to a 
main petroleum pipeline, 4:32317 
OIL SPILLS/BIBLIOGRAPHIES 
Oil pollution detection and sensing. Volume 2. 1976-August, 1978 
(a bibliography with abstracts). Report for 1976-August 1978, 
4:34817 (NTIS/PS-78/1076) 
OIL SPILLS/CHEMICAL ANALYSIS 
Appartus and method for anayzing oil content of water (Patent), 
4:32341 
OIL SPILLS/CLEANING 
Ohmsett ‘high seas’ performance testing: MARCO Class V oil 
skimmer. Final report, 4:32337 (PB-283390) 
OIL SPILLS/CONTROL 
Systems for arctic spill response. Volume I. Final report, August 
1977-March 1978, 4:32333 (AD-A-058782) 
Systems for arctic spill response. Volume II. Appendices. Final 
report, August 1977-March 1978, 4:32334 (AD-A-058783) 
OIL SriLLS/HYDRODYNAMICS 
Oil and its evolution after an accidental offshore spill: 1. Primary 
evolution, 4:32343 
OIL SPILLS/MONITORING 
Apparatus for detecting presence of oil in a body of water 
(Patent), 4:32342 
Oil detector (Patent), 4:32340 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
OIL SPILLS/REGULATIONS 
Oil pollution control mechanisms - statutes and regulations, 
4:32338 (PB-284737) 
OIL SPILLS/REMOTE SENSING 
Oil pollution detection and sensing. Volume 2. 1976-August, 1978 
(a bibliography with abstracts). Report for 1976-August 1978, 
4:34817 (NTIS/PS-78/1076) 
OIL SPILLS/WATER POLLUTION 
Hard aground: the story of the Argo Merchant oil spill (Book), 
4:32344 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/CARBON DIOXIDE INJECTION 
Enhanced recovery of oil from a dipping subterranean oil i 
reservoir using light hydrocarbon and carbon dioxide (Patent), 
4:32235 
Improvement of the recovery in the oil fields by means of CO, 
4:32270 
OIL WELLS/DRILL STEM TESTING 
Practical aspects of closed-chamber testing, 4:32252 
OIL WELLS/DRILLING EQUIPMENT 
Calculation of an installation for pulse magnetization of magnetic 
catchers, 4:32259 
Releasable drill string stabilizer (Patent), 4:32240 
OIL WELLS/ELECTRIC HEATING 
Wellbore transmission of electrical power, 4:32249 
OIL WELLS/FLUID INJECTION 
Enhanced recovery of oil from a dipping subterranean oil-bearing 
reservoir using light hydrocarbon and carbon dioxide (Patent), 
4:32235 
Pressure transient analysis of wells with partial-fluid-injection in 
an anisotropic petroleum reservoir, 4:32268 
OIL WELLS/HYDRAULIC FRACTURING 
Process for fracturing well formations using aqueous gels (Patent), 
4:32238 
OIL WELLS/IN-SITU COMBUSTION 
Contribution to the theory of nets to model the process of in-situ 
moving combustion center, 4:32265 





OIL WELLS/LIQUID FLOW 


Method for automatically initiating in situ combustion for 
enhanced thermal recovery of hydrocarbons from a well 
(Patent), 4:32438 
Two-dimensional, single-phase simulation of a fireblood, 4:32267 

OIL WELLS/LIQUID FLOW 
a model of flow of non-newtonian systems, 4:34538 
OIL WELLS/MICROEMULSION FLOODING 
with the application of polymer to im a ve water 
5 efficiency f in Dogger ee of the rm Trough, 
Germany, 4:32243 
Viscous media for enhanced oil sisieiate in high-salinity systems: 
selection and test methods, experimental results, 4:32244 
OIL WELLS/PIPES 
Stress analysis of bent sucker rods, 4:32251 
OIL WELLS/POWER TRANSMISSION 
Wellbore transmission of electrical power, 4:32249 
OIL WELLS/PUMPING 

A ee experiment planning to the pumping-out of gasified 
liquids, 4: 

Investigation of - oscillating motion of the string of rods of a 
beam-pumping unit of a deep-well pump installation, 4:32256 

OIL WELLS, ANCE HEATING 
Theoretical and experimental investigation of oil recovery by the 
electrothermic technique, 4:32271 
OIL WELLS/STEAM INJECTION 
Analytical modelling of oil recovery by steam injection, 4:32239 
OIL WELLS/WATERFLOODING 

Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Progress report for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 

Causes of calcium carbonate precipitation during oil field 
development, 4:32245 

Experience with the application of polymer to improve water 

ood efficiency in Dogger reservoirs of the orn Trough, 
Germany, 4:32243 

Viscous media for enhanced oil recovery in high-salinity systems: 

selection and test methods, experimental results, 4:32244 
OIL WELLS/WELL CASINGS 

Acoustical determination of cement sheath thickness in cased oil 

— 4:32266 
rotection requirements for well casings, 4:32250 

Exteraal rces acting on the casing string during operation under 
nuniban conditions (external pressure), 4:32257 

Setting retarding composition for well cementing and recementing 
(Patent), 4:32236 

OIL WELLS/WELL DRILLING 

Determination of dynamic loads generated when lifting a string of 
drill pipes, taking account of the external characteristic of the 
drive, 4:32253 

Investigation of drill pipe string and tool vibrations at the well 
bottom by means of a complex device, 4:32262 

Method of determination of the centralizer size taking into 
account the requirements of deflection of the well Shaft and 

revention of grooving, 4:32258 


See also FUEL OILS 
MINERAL OILS 
SHALE OIL 
WASTE OILS 
OILS/BIOLOGICAL EFFECTS 
Pulmonary function evaluation of light oil from solvent refined 
coal process (Guinea pigs), 4:34982 (PNL-2850(Pt.1)) 
OKLAHOMA/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Lawton NTMS quadrangle, Oklahoma; Texas, 4:32467 
(GJBX-27(79)) 
ILEFINS 


See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONTARIO/INSOLATION 
Estimated hourly radiation on a tilted surface for Thunder Bay, 
Ontario, 4:32832 
ONTARIO/SOLAR ENERGY 
Solar heating in Ontario: its potential and implications, 4:32953 
ONTOGENESIS/BIOLOGICAL RADIATION EFFECTS 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 


Fo pea of Petroleum Exporting Countries.) 
OPEC/INTERNATIONAL COOPERATION 

OPEC's importance in the world oil industry, 4:33756 
OPEN-CYCLE MHD GENERATORS/AIR POLLUTION 

CONTROL 

Protection of the biosphere, 4:33821 
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OPEN-CYCLE MHD GENERATORS/ELECTRODES 
Improved lanthanum chromite ceramics for high temperature 
electrodes in cycle MHD system, 4:33881 
OPEN-CYCLE GENERATORS/END EFFECTS 
Calculation of end effects in open-cycle MHD power generators, 
4:33921 


OPEN-CYCLE MHD GENERATORS/MATHEMATICAL 

MODELS 

Stationary regimes of open = MHD power units. A 
mathematical model, 4:33818 

OPEN-CYCLE MHD GENERATORS/PERFORMANCE 

Disk geometry — to open cycle MHD power ppeten: 

experiments theoretical considerations, 4:338 
OPEN-CYCLE MHD GENERATORS/PLASMA SEEDING 
Disk geometry applied to open cycle MHD power generation: 
experiments bs theoretical considerations, 4:33834 

OPEN-CYCLE MHD GENERATORS/REVIEWS 

Introduction, 4:33806 
OPEN-CYCLE MHD GENERATORS/THERMAL 

POLLUTION 

Protection of the biosphere, 4:33821 
OPTICAL EQ '7PULSE GENERATORS 

ical pulse generator utilizing a YAG:Nd laser, 4:34504 

OPTICAL MODELS/COHERENT PRODUCTION 

Coherent production on nuclei does not measure total cross 

sections for unstable icles, 4:35167 
OPTICAL MODELS POTENTIAL 
Reactive content of the first-order optical potential, 4:35261 
OPTICAL SPECTROMETERS/REFLECTIVITY 

New difference reflectance methods for study of small interfacial 

effects, 4:34733 
OPTICS/NONLINEAR PROBLEMS 
Permutation symmetry, crossing symmetry and the CPT 
invariance of electrodynamics, 4:35283 
OPTIMIZATION/ALGORITHMS 
Affine scale invariance of minimization algorithms, 4:35494 
Bench mark experiment for minimization algorithms, 4:35493 
ORBITAL SOLAR POWER PLANTS/BIBLIOGRAPHIES 

Solar electric power generation. Volume 2. 1976-September, 1978 
(citations from the ntis data base). Report for 1976-Sep 1978 
(228 abstracts), 4:32927 (NTIS/PS-78/1108) 

Solar electric power generation. Volume 2. comaeny omen 1978 
(citations from the ering Index data base). rt for 
1976-Sep 1978 (246 abstracts), 4:32928 (NT 1S/PS-7871 1109) 

ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Preliminary environmental assessment for the satellite power 
system (SPS). Volume 1. Executive summary, 4:32925 (DOE/ 
ER-002 1/1(Vol.1)) 

ar tne system (SPS) environmental impacts assessment, 

ORBITAL SOLAR POWER PLANTS/HEALTH HAZARDS 
ae environmental assessment for the satellite power 
ystem (SPS). Volume 1. Executive summary, 4:32925 (DOE/ 
ER-0021/1(Vol. 1)) 
ORBITAL SOLAR POWER PLANTS/INTERNATIONAL 
AGREEMENTS 


Satellite power system (SPS) international agreements, 4:32926 
(HCP/R4024-12) 
ORBITAL SOLAR POWER PLANTS/MICROWAVE POWER 
TRANSMISSION 
Microwave transmission characteristics of solar power satellites, 


4:33206 
OREGON/GOVERNMENT POLICIES 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784 84) 
OREGON/HYDROELECTRIC POWER 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 
OREGON/IRRIGATION 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power — potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 
OREGON/SOLAR ENERGY 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784 
ORES 
See also IRON ORES 
THORIUM ORES 
URANIUM ORES 
Oxygen enhancement ratio as a function of neutron energy with 
mammalian cells in culture, 4:34907 (COO-4733-T1) 
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ORES/GRINDING 
Process for grinding coal or ores in a liquid medium (Patent; 
grinding aids), 4:32177 
Process for grinding coal or ores in a liquid medium (Patent; 
grinding aids), 4:32178 
Process for grinding coal or ores in a liquid medium (Patent; 
grinding aids), 4:32179 
IRRES/MARITIME TRANSPORT 
Maritime transport of dry bulk minerals. Open-file report, 4:34455 
(PB-285008) 
ORGANIC ACIDS 
(Excluding NUCLEIC ACIDS and NUCLEOTIDES.) 
See also CARBOXYLIC ACIDS 
HUMIC ACIDS 
ORGANIC ACIDS/CORROSIVE EFFECTS 
Effect of welding heat on corrosion resistance of thermally 
hardened niobium-containing steel, 4:34236 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
ALKALOIDS 
CHEMICAL FEEDSTOCKS 
ESTERS 
HYDROCARBONS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC ACIDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
STEROIDS 
TERPENES 
ORGANIC COMPOUNDS/CHROMATOGRAPHY 
New techniques for analysis of organic pollutants in drinking 
water, 4:34317 (IS-T-845) 
ORGANIC COMPOUNDS/HYDROGENATION 
Emulsion catalyst for hydrogenation processes (Patent), 4:32045 
ORGANIC OXYGEN COMPOUNDS 
See also ALDEHYDES 
BARBITURATES 
EPOXIDES 
ESTERS 
ORGANIC ACIDS 
PSORALEN 
QUINONES 
STEROIDS 
ORGANIC OXYGEN COMPOUNDS/REMOVAL 
Integrated coal liquefaction process (Patent), 4:32050 
ORGANIC SOLVENTS/HYDROGENATION 
Maintenance of solvent balance in coal liquefaction process 
(Patent), 4:32046 
ORGANIC SOLVENTS/RECOVERY 
Maintenance of solvent balance in coal liquefaction process 
(Patent), 4:32046 
ORGANIC SOLVENTS/RECYCLING 
Maintenance of solvent balance in coal liquefaction process 
(Patent), 4:32046 
ORGANIC SULFUR COMPOUNDS 
See also SULFONATES 
SULFONES 
SULFOXIDES 
THIOCYANATES 
ORGANIC SULFUR COMPOUNDS/REMOVAL 
Process of scrubbing fuel synthesis gases to remove acid gases and 
organic sulfur compounds (Patent), 4:32021 
ORGANOMETALLIC COMPOUNDS 
See also TEL 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
REACTIONS 
Bridging ligands in organometallic chemistry. II. Synthesis and 
reactivity of the green dimer of molybdenocene containing a 
bridging fulvalene ligand, 4:34371 
ORIFICES/GAS FLOW 
Measured air flow rates through microorifices and flow prediction 
capability. Topical report, 4:34529 (PB-286868) 
ORNL 
(Oak Ridge National Laboratory.) 
ORNL/RADIOACTIVE WASTE MANAGEMENT 
Low-level radioactive liquid waste treatment at ORNL, 4:32596 
OSMIUM 191/BETA-MINUS DECAY 
Observation of a time-reversal-like phase shift between competing 
multipoles in a nuclear gamma transition, 4:35235 
OSMIUM COMPLEXES/CHEMICAL REACTION YIELD 
Hydrogenation of small molecules by transition metal cluster 
oo Reaction of H2Oss(CO):0 with carbon disulfide, 
4:34 


OXYGEN 16 TARGET/PION MINUS REACTIONS 


OSMIUM COMPLEXES/CHEMICAL REACTIONS 
Hydrogenation of small molecules by transition metal cluster 
hydrides. Reaction of H2Oss(CO):o with carbon disulfide, 


4:34364 
OSMIUM COMPLEXES/SPECTRAL SHIFT 
Proton chemical shift in polycrystalline H2Oss(CO)ho, 
H,Ru(CO)2, and H4Osy(COi2), 4:34352 
OSMIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Hydrogenation of small molecules by transition metal cluster 
hydrides. Reaction of HxOss(CO):o with carbon disulfide, 
4:34364 
Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of di-y-hydrido- 
decacarbonyltriosmium, (u-H)2Oss(CO):0, containing a four- 
center, four-electron H2Os2 bond, 4:34344 
Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of the crystal and molecular structure 
of (u-H)20s3(CO):0(1~-CHa), 4:34345 
OSMOSIS/MATHEMATICAL MODELS 
Osmotic model to explain anomalous heads, 4:34995 (DP-MS-78- 
43 


OSTEITIS (RADIOINDUCED) 
See OSTEORADIONECROSIS 
OSTEORADIONECROSIS/RADIOINDUCTION 
Early effects of inhaled °° Pu(NOs), aerosols in beagle dogs, 
4:34927 (PNL-2850(Pt.1)) 
OVARIES/X-RAY DOSIMETRY 
Computer program for organ doses in diagnostic radiology. Final 
report May 78, 4:34915 (PB-283481) 
OVERHEAD POWER TRANSMISSION/COST 
Overhead lines or cables (In German), 4:33241 
OVERHEAD POWER TRANSMISSION/ELECTRIC CABLES 
Effect of conduction Geometry on bundle conductor galloping, 
4:33212 
OVERHEAD POWER TRANSMISSION/ENVIRONMENTAL 
EFFECTS 
Overhead lines or cables (In German), 4:33241 
OVERHEAD POWER TRANSMISSION/POWER 
TRANSMISSION LINES 
Overhead lines or cables (In German), 4:33241 
OVERHEAD POWER TRANSMISSION/RELIAB 
Overhead lines or cables (In German), 4:33241 
OXALIC ACID/OXIDATION 
Waste management. Quarterly report, July-September 1978, 
4:32549 (DPST-78-125-3) 
OXIDES/HOT PRESSING 
Apparatus and method for hot pressing irregularly shaped 
refractory articles rey 4:34262 
OXIDIZERS/BIOLOGIC 
Influence of oxidation ong on the absorption of ‘Plutonium from 
the gastrointestinal tract (7°°Pu, rats, guinea pigs, 7**Pu), 
4:34953 (PNL-2850(Pt.1)) 
OXIDIZERS/WATER 
Oxidant effects on complex mixtures of nonvolatile organics in 
polluted waters: examination by HPLC and bioscreening, 
— (CONF-7811108-1) 


Metal-ion chelation chromatography on silica-immobilized 8- 
hydroxyquinoline, 4:34318 
OXIRANS 
See EPOXIDES 
OXYGEN/FLAMES 
Calculation of the structure of laminar flat flames. Pt. 3. Structure 
of burner-stabilized hydrogen-oxygen and hydrogen-fluorine 
flames, 4:32738 
OXYGEN/REMOVAL 
Method and means for reduction of oxygen content in drilling 
fluid (Patent), 4:32234 
OXYGEN 15/USES 
Use of C*5O and '°Os2 steady-state imaging to monitor radiation 
treatment effects (DOE), 4:34921 
OXYGEN 16/ENERGY-LEVEL TRANSITIONS 
Analysis of parity violating nuclear effects at low energy, 4:35183 
OXYGEN 16 REACTIONS iC SCATTERIN' 
ae studies with high-energy heavy ions (315 MeV), 
4:35197 
OXYGEN 16 TARGET/NEUTRON REACTIONS 
Fast neutron cross sections. CTR related measurements: oxy 
16 ((n,n), 9.211 to 14.933 MeV), 4:35192 (ORO-1067-T1) 
OXYGEN 16 TARGET/PHOTONUCLEAR REACTIONS 
Large charge exchange corrections to direct photonuclear 
a (*O(y,p)'>N(p,n)*Ocontribution to *O(y,n)"*O), 
OXYGEN 16 TARGET/PION MINUS REACTIONS 
Emission of protons from light nuclei in scattering of 115-MeV a~ 
mesons, 4:35200 





OXYGEN 16 TARGET/PION PLUS REACTIONS 


OXYGEN 16 TARGET/PION PLUS REACTIONS 
Reactions (7,7d) and (7,77He) in light nuclei at 115 MeV, 4:35199 
OXYGEN 16 TARGET/PROTON CTIONS 
Observation of dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons of 635 +- 15 MeV 
by ®Li, '*C, and '*O on the momentum of the residual nucleus, 
4:35202 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/BEAM PRODUCTION 
Development and testing of a three-stage double tandem 
accelerator-decelerator system for low energy, highly stripped 
ions. Progress report, March 1, 1978-February 28, 1979, 4:34637 
(COO-4257-2) 
OXYGEN IONS/ION-ATOM COLLISIONS 
Continuum electron capture dependence on projectile Z and 
velocity, 4:35090 
Electron capture by slow multicharged ions in atomic and 
molecular hydrogen, 4:35094 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
OXYGEN IONS/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and Hz at intermediate 
velocities, 4:35095 
OYSTER CREEK-1 REACTOR/ENVIRONMENTAL EFFECTS 
Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station 
Station. Seventh quarterly report, March 1, 1978-May 31, 1978, 
4:34832 (NUREG/CR-0380) 
OYSTER CREEK-! REACTOR/OFF-GAS SYSTEMS 
Oyster Creek augmented offgas system startup, 4:33291 
OYSTER CREEK-1 REACTOR/RADIOACTIVE EFFLUENTS 


Measured liquid and airborne radioactive waste discharges at two 
nuclear power stations, 4:33315 
OZONE/BIOLOGICAL EFFECTS 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 


4:34965 (LA-7680-PR) 
OZONE/DEPOSITION 
Dry deposition of gaseous air pollutants, 4:34782 
OZONE/ECOLOGICAL CONCENTRATION 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 


P INVARIANCE 
Analysis of parity violating nuclear effects at low energy, 4:35183 
P INVARIANCE/FORBIDDEN TRANSITIONS 
Preliminary observation of parity nonconservation in atomic 
thallium, 4:35080 
P INVARIANCE/PROTON REACTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. II. Results, 4:35185 
CEMAK 


See CARDIAC PACEMAKERS 
PACIFIC OCEAN/INFRARED THERMOGRAPHY 
Sea surface temperature distributions obtained off San Diego, 
California, using an airborne infrared radiometer. Technical 
report, 4:34814 (PB-284736) 
PACKAGING/RADIOSTERILIZATION 
Disinfection of packaging materials during aseptic packing. 
Studies on the microbicidal effect of uv-C radiation, 4:34913 
PACKED BED/FLUID FLOW 
Hydraulic resistance of loose-poured packing, 4:32294 
PACKED BED/HEAT TRANSFER 
Heat transfer from wall in gas-liquid cocurrent packed beds, 
4:34537 
PACKED BED/PARTICLE SIZE 
Hydraulic resistance of loose-poured packing, 4:32294 
PACKED BED/TWO-PHASE FLOW 
Effect of latent heat on the temperature profile for concurrent air- 
water downflow in packed beds, 4:34536 
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PALLADIUM/RECOVERY 
Beneficial uses program. Progress report for period ending March 
31, 1978, 4:34911 (SAND-78-1932) 
PALLADIUM HYDRIDES/ORDER-DISORDER 
TRANSFORMATIONS 
Evidence for H (D) ordering in PdH/sub x/ (PdD/sub x/), 
4:34267 
PALLADIUM SILICIDES/ELECTRICAL PROPERTIES 
Analysis of semiconductor structures by nuclear and electrical 
techniques. Final technical report, 4:34299 (AD-A-058772) 
PANAMA/GEOTHERMAL EXPLORATION 
Geothermal power plants of Mexico and Central America: a 
technical survey of existing and planned installations, 4:33087 
(COO-405 1-26) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PAPER INDUSTRY/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
er INDUSTRY/BOILERS 
burning as a primary fuel, 4:34034 
PAPER INDUSTRY/COORDINATED RESEARCH 
PROGRAMS 
Possibilities of energy conservation research in the pulp and paper 
field, 4:33783 (STU-77-6457) 
PAPER INDUSTRY/ENERGY CONSERVATION 
Possibilities of energy conservation research in the pulp and paper 
field, 4:33783 (STU-77-6457) 
PAPER INDUSTRY/WOOD WASTES 
ae en ee nytt 4:34034 
PAPUA NEW GUINEA/ALG 
= of wr twetig wey blue-green algae in the forests, 
232917 
PAPUA NEW GUINEA/NATURAL GAS DEPOSITS 
Status of hydrocarbon exploration, offshore northeastern Australia 
and the Gulf of Papua, 4:32219 
PAPUA NEW GUINEA/PETROLEUM DEPOSITS 
Status of hydrocarbon exploration, offshore northeastern Australia 
and the Gulf of Papua, 4:32219 
PARABOLIC DISH COLLECTORS/DESIGN 
Solar heating unit (Patent), 4:33032 
PARABOLIC REFLECTORS/BENDING 
Method of making solar reflectors (Patent), 4:33042 
PARABOLIC REFLECTORS/FABRICATION 
Method of making solar reflectors (Patent), 4:33042 
PARABOLIC REFLECTORS/MOLDING 
Geometric improvement of starting-sheet polyurethane-foam 
replicas for solar concentrators, 4:3306 
PARABOLIC REFLECTORS/OPTICS 
Devices with sectional photoreceiver and laser emitter for 
determining the precision characteristics of solar radiation 
concentrators, 4:33053 
PARABOLIC REFLECTORS/PERFORMANCE TESTING 
Devices with sectional photoreceiver and laser emitter for 
determining the precision characteristics of solar radiation 
concentrators, 4:33053 
PARABOLIC TROUGH COLLECTORS/COMPARATIVE 
EVALUATIONS 
Solar ne for cooling: a challenge to modern technology, 


PARABOLIC TROUGH COLLECTORS/DESIGN 
Radiant energy collector (Patent), 4:33041 
Reflective solar heat collector (Patent), 4:33047 
Solar concentrator with restricted exit angles (Patent), 4:33039 
Solar energy collector (Patent), 4:33040 
PARABOLIC TROUGH COLLECTORS/SOLAR TRACKING 
Reflective solar heat collector (Patent), 4:33047 
ARAFFIN/CHEMICAL ANALYSIS 
Comparison of methods for estimation of oil content in petroleum 
waxes, 4:32316 
PARAFFINS 
See ALKANES 
PARAMETRIC INSTABILITIES 
bers = parametric instability excited by two pump waves, 
PARAMETRIC INSTABILITIES/EXCITATION 
Parametric excitation of high-frequency electrostatic waves in a 
homogeneous cold plasma, 4:35382 
Relativistic effects in the parametric excitation of low-frequency 
electrostatic waves, 4:35401 
PARAMETRIC INSTABILITIES/NONLINEAR PROBLEMS 
Higher-order nonlinearities in the theory of parametric decay 
instabilities, 4:35376 
PARAMETRIC INSTABILITIES/PLASMA WAVES 
General quasi-linear theory of parametric instabilities, 4:35370 
PARAMETRIC INSTABILITIES/QUASILINEAR PROBLEMS 
General quasi-linear theory of parametric instabilities, 4:35370 
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PARITY NONCONSERVATION 
See P INVARIANCE 
PARTHENOGENESIS 
See REPRODUCTION 
PARTICLE INTERACTIONS 
See also INCLUSIVE INTERACTIONS 
PARTICLE INTERACTIONS/ELASTIC SCATTERING 
Relativistic spin rotation in some types of reactions, 4:35179 
PARTICLE KINEMATICS/SPIN 
Relativistic spin rotation in some types of reactions, 4:35179 
PARTICLE SIZE CLASSIFIERS/PERFORMANCE 
Development of an aerosol size classifier: a two-dimensional self- 
similar virtual impactor. Progress report, January 31, 1978- 
January 31, 1979, 4:34403 (COO-4319-4) 
PARTICLE SIZE CLASSIFIERS/RESEARCH PROGRAMS 
Development of an aerosol size classifier: a two-dimensional self- 
similar virtual impactor. Progress report, January 31, 1978- 
January 31, 1979, 4:34403 (COO-4319-4) 
PARTICLE TRACKS/RECORDING SYSTEMS 
Recording streamer chamber tracks with charge coupled devices, 
4:34716 
PARTICLES 
See also DROPLETS 
INTERSTELLAR GRAINS 
Burning rates and temperatures of carbon particles in a shallow 
fluidized-bed combustor, 4:34395 
PARTICLES/MOTION 
Measurement of particle migration velocities in electrostatic 
precipitators. Final report, 4:33182 (EPRI-FP-739) 
PARTICLES ORIES 
Photogrammetry of the particle trajectories on DIPOLE WEST 
Shots 8, 9, 10, and 11. Volume ITI. Shot 8. Final report, 1 
October-31 December 1977, 4:34737 (AD-A-058376) 
Photogrammetry of the particle trajectories on DIPOLE WEST 
Shots 8, 9, 10, and 11. Volume IV. Shot 11. Final report, 1 
January-31 February 1978, 4:34738 (AD-A-058377) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON MODEL/COHERENT PRODUCTION 
Coherent production on nuclei does not measure total cross 
sections for unstable particles, 4:35167 
PARTON MODEL/DISTRIBUTION 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209 
PARTON MODEL/MULTIPLE PRODUCTION 
Parton model and statistical equilibrium in multiple production 
processes, 4:35158 
PARTON MODEL/RECOMBINATION 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209) 
PARTON MODEL/RESONANCE 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209) 
PARTON MODEL/SCALING LAWS 
Mechanisms of scaling violation in the parton model, 4:35172 
PASSIVE SOLAR HEATING SYSTEMS 
See also TROMBE WALLS 
PASSIVE SOLAR HEATING SYSTEMS/ 
COMMERCIALIZATION 
Myths of solar commercialization, 4:32980 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Passive solar space heating and active domestic hot water for the 
Princeton Education Center at Blairstown, 4:32965 (COO-5058- 
1) 
eo and examples of the design of passive solar houses in the 
rate zone, 4:32989 
PASSIVE SOLAR HEATING SYSTEMS/ECONOMICS 
Passive solar heating design for Canada, 4:32997 
PASSIVE SOLAR HEATING SYSTEMS/MARKETING 
RESEARCH 
Review of selected solar market studies and techniques, 4:32852 
(SERI/PR-52-076) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Trombe walls and direct _ patterns of nationwide applicability, 
4:32973 (LA-UR-79-239) 
PASSIVE SOLAR HEATING SYSTEMS/RETROFITTING 
Solar experiments with passive retrofit, 4:32981 
PASSIVE SOLAR HEATING SYSTEMS/REVIEWS 
Solar houses: a general appraisal of solar building design and 
technology, 4:33004 
PASSIVE SOLAR HEATING SYSTEMS/SIMULATION 
Use of south facing windows for solar heating in a Northern 
climate, 4:32998 
PATIENTS/RADIATION DOSES 
A study of the effect of high yield criteria for emergency room 
skull radiography. Final report, 4:34891 (PB-285094) 


PERSONNEL/RADIATION DOSES 


PBF REACTOR/REACTOR EXPERIMENTAL FACILITIES 
PBF-LOCA test series test LOC-11 ex it operating 
specification, 4:33595 (TFBP-TR-209) 
Power-Cooling-Mismatch Test Series Test PCM-7. Experiment 
operating specifications, 4:33596 (TFBP-TR-311) 
PBF REACTOR/REACTOR INSTRUMENTATION 
Experiment data report for test RIA-ST (Reactivity Initiated 
Accident Test a 4:33584 (NUREG/CR-0473) 
PBF REACTOR/TEST FACILITIES 
Experiment data report for test RIA-ST (Reactivity Initiated 
Accident Test Series), 4:33584 (NUREG/CR-0473) 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PEACH BOTTOM-1 REACTOR/FUEL 
Postirradiation examination and evaluation of Peach Bottom fuel 
test elements FTE-14 and FTE-15, 4:33333 (GA-A-13944) 
PEAK-LOAD PRICING/DATA ANALYSIS 
Considerations in analyzing data from time-of-day electricity 
pricing experimental en 4:33989 (HCP/B-8077) 
PEBBLE BED REACTORS/REACTOR CORES 
Heat transfer and fluid dynamical problems of high temperature 
reactors, 4:33340 (UTNL-R-0046) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING DISCHARGES/RADIOWAVE RADIATION 
"Fast" processes in a beam-plasma interaction in a gas discharge, 
4:35396 
PENNSYLVANIA/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 pag aaa 174) 
PENNSYLVANIA/NATURAL GAS DEPOSITS 
D.O.E. Eastern Gas Shale Project t Quarterly report of technical 
progress, April-June 1978, 4:32400 (ORO-5198-T2) 
D.O.E. Eastern Gas Shale Project. Quarterly ORO. of technical 
progress,, October-December 1978, 4:32399 (ORO-5198-T1) 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/SHOWER COUNTERS 
Tests of proportional wire shower counter and hadron calorimeter 
modules, 4:34711 
PEPTIDE HYDROLASES/BIOCHEMICAL REACTION 
KINETI 


cs 
Induction of extracellular oo from Ni 


e 
of inhibitor and intracellular enzymes, 4: Saeed (PNL 28500Ft 1) 
PEPTIDE HYDROLASES/BIOSYNTHESIS 
Induction of extracellular omens from presen gy 
of inhibitor and intracellular es 4: NL est 1) 
PEPTIDE HYDROLASES/INHIBITIO 
Induction of extracellular we en from "Neurospora cra: 
of inhibitor and intracellular enzymes, 4: CONE 2850(t 1) 
PEPTIDES/BIOCHEMICAL REACTION KINETICS 
Amino acid sequence of a myosin fragment that contains SH-1, 
SH-2, and N/sup per iy sen ge 4:34858 
Mechanisms for radiation in DNA, Progress repo: 
November 1, 1977-Octobe: ©1978 (Gamma aueh 2 4:34906 
(COO-2364-15) 
PERCHLORIC ACID/CATALYTIC EFFECTS 
Acid-catalyzed cyclization of cembrene and isocembrol, 4:34362 
ce ace apnin t 
xternal forces acting on the casing string tion 
5 


oe ooeeaee ——— ressure), 4: 
PERMANE /MAGNETIZATIO 


Gas ¢ Bone an nanatalon for pulse apenas of magnetic 
catchers, 4:32259 
PERSONNEL 
See also MINERS 
PERSONNEL/DOSE COMMITMENTS 
Internal dosime a in a plutonium facility, 4:34946 
PERSONNEL/ED ON 
—s training, pap nisi w 
eneral aspects of a manpower development programme (Nuclear 
power plants), 4:33246 (AED-Conf- 7-498-007) 
Report on the 1972-1973 term of the Oak Ridge National 
Laboratory Environmental School, 4:35480 (ORNL/TM-6831) 
Selection of operations staff, qualifications and ex a 
(Nuclear Power Plants), 4:33251 (AED-Conf-77-498-021) 
Training techniques for industry, 4:33441 
PERSONNEL/HEALTH HAZARDS 
Reviews of the environmental effects of pollutants. VI. Beryllium 
(Biological and environmental fate pod pe ffects of beryllium), 
4:34970 (ORNL/EIS-87) 
PERSONNEL/RADIATION DOSES 
Internal dosimetry program in a plutonium facility, 4:34946 _ 
Operator external exposure experience in non-remote- 
plutonium operations, 4:32516 





PERSONNEL/RADIATION MONITORING 


PERSONNEL/RADIATION MONITORING 
Personnel monitoring concepts at nuclear power plants, 4:34916 
PERSONNEL /RARSATION PROTECTION 
assessment of the potential impacts on operating 
nuclear power pleats of a 500 mrem/year occupational exposure 
limit, 4:33608 
PETROCHEMICAL PLANTS/CONTROL SYSTEMS 
Construction of mathematical model of manufacturing process 
with preliminary group ranking of parameters of obfect, 4:32288 
PETROCHEMICAL PLANTS/MATHEMATICAL MODELS 
pany of mathematical model of manufacturing process 
with preliminary group ranking of a of Oblect, 4:32288 
PETROCHEMICAL PLANTS/TRANSPO 
Raw material and preproduct transport with itis 4:34042 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/ECONOMIC DEVELOPMENT 
Oil and gas for hemicals, 4:32311 
PETROCHEMICALS/PRODUCTION 
EC Erdoelchemie launching next extension stage, 4:32310 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/ATOMIZATION 
Method for atomizing oil and an apparatus therefor (Patent), 
4:32201 
PETROLEUM/CATALYTIC REFORMING 
Calculation of benzene yield in catalytic reforming, 4:32296 
PETROLEUM/CHARGES 
Economic impacts of a transition to higher oil prices, 4:33753 
(BNL-50871) 
Increases in the price of oil in the seventies and the international 
economic development, 4:32324 (USFFE-1978-2) 
Pricing in the energy industry. Papers and discussion (Book, in 
German), 4:33665 
PETROLEUM/CHEMICAL ANALYSIS 
Appartus and method for anayzing oil content of water (Patent), 
4:32341 
PETROLEUM/CHEMICAL COMPOSITION 
Characteristics of crude oils from Chizhevsk field of the Ukrainian 
SSR, 4:32368 


Determination of vanadyl porphyrin complexes in crude oils by 
esr method, 4:32365 
Effect of geochemical changes of crude oils on composition of 
light hydrocarbons, 4:32356 
Geochemical conditions for generation of oils with different sulfur 
contents (from isotope analysis), 4:32357 
PETROLEUM/CHEMICAL PROPERTIES 
Characteristics of crude oils from Chizhevsk field of the Ukrainian 
SSR, 4:32368 
PETROLEUM/COMBUSTION HEAT 
Investigation of a radiation-calorimetric detector, 4:32395 
PETROLEUM/COST 
Petroleum supply/demand estimates and cost of petroleum 
exports, 1978-1979, 4:32319 (DOE/EIA-0102/40) 
USS. oil a, in 1990: scenarios and implications for 
economic y, 4:32200 (UT/CES-PS-5) 
PETROLEUM/DATA COMPILATION 
Transparency of the mineral oil = 4:32327 
PETROLEUM/DESULFURIZATIO 
Hydrodesulfurization catalyst st Paten, 4:32278 
PETROLEUM/ELECTRIC NDUCTIVITY 
Electrical conductivity of son heavy crude oil, 4:32390 
PETROLEUM/ENERGY POLICY 
Future of our energy oa as an economic problem, 4:33666 
PETROLEUM/ENERGY SUPPLIES 
Oil and gas supply curves for the administrator's annual report, 
4:32322 (DOE/EIA-0103/4) 
PETROLEUM/ENHANCED RECOVERY 
Assessment of potential increased oil production by polymer- 
ene in northern and southern mid-continent oil fields. 
een for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 
oil recovery: eisai environmental consequences, 
reclamation problems and research needs, 4:32335 (CONF- 
7805 143-2) 
Interfacial effects in oil recovery, 4:32269 
Project planning document: FY 1979, 4:32231 (DOE/BC/00049-1) 
we  _ logy in enhanced recovery of oil: status quo, 
Sources and delivery of carbon dioxide for enhanced oil recovery. 
oO report, October 1977-December 1978, 4:32232 (FE-2515- 
Theoretical and experimental investigation of oil recovery by the 
electrothermic technique, 4:32271 
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PETROLEUM/FORECASTING 
Perspectives of raw materials supply from the point of view of 
Third World countries, 4:323 
Random drilling model for the com limits on ultimatley 
recoverable crude oil in the conterminous U.S., 4:33760 
PETROLEUM /G: 
Linear model o a Se ee and 2 ees. 4:32207 
PETROLE LICIES 


Saudi oil policy, 4:33757 
PETROLEUM/HEALTH HAZARDS 
Investigations of the technical, organisational, and social 
preconditions for risk strategies in the field of technological 
development. Intermediate report 200/1: comparing the health 
risk connected with different electric power generation 
technologies, 4:32193 (BF-R-62.530-200/1) 
PETROL EUM/HYDROGENATION 
Hydrodesulfurization catalyst (Patent), 4:32278 
PETROLEUM/IMPORTS 
Assessment of potential U.S. petroleum supply shortfalls, 1978 
(Forecasting using Petroleum Allocation (PAL) model), 4:33721 
(DOE/EIA-0102/38) 
Petroleum supply/demand estimates and cost of petroleum 
exports, 1978-1979, 4:32319 (DOE/EIA-0102/40) 
PETROLEUM/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, September 1, 1978-November 30, 1978, 4:32354 
(SAN-1809-11) 
PETROLEUM/MARKET 
Development of the international crude oil market, 4:32325 
(USEFE-1978-5) 
Pinta to of the mineral oil market, 4:32327 
PETROLEUM/PHYSICAL PROPERTIES 
Characteristics of crude oils from Chizhevsk field of the Ukrainian 
SSR, 4:32368 
PETROLEUM/POLARIZABILITY 
Polar constituents of a shale oil: comparative composition with 
other fossil-derived liquids, 4:32449 (CONF-790334-2) 
PETROLEUM/RAIL TRANSPORT 
Rail movement data availability, Task No. 1. Final report, 4:32346 
(TID-29447) 
PETROLEUM/STORAGE 
Floating wall oil container (Patent), 4:32392 
PETROLEUM/SUPPLY AND DEMAND 
Assessment of potential U.S. petroleum supply shortfalls, 1978 
(Forecasting using Petroleum Allocation (PAL) model), 4:33721 
(DOE/EIA-0102/38) 
Perspectives of raw materials ae from the point of view of 
Third World countries, 4:323 


Petroleum supply vulnerability, 1985, 4:32321 (DOE/EIA-0102/ 
44) 


Petroleum su 3 howe estimates and cost of petroleum 
e +” 1978-1979, 4:32319 oe 
= EUM/TENSILE yh pe ba PER ony ani 
ield stress measurement of ge 4: 1 
PETROLEUM/THERMAL CRACKING 
Integrated process for the partial oxidation-thermal cracking of 
crude oil feedstocks (Patent), 4:32277 
PETROLEUM/TWO-PHASE FLOW 
Application of a self-organizing model for hydraulic calculation of 
te po bene flows in pipes, 4:32350 
OLE EPOSITS 


See also OIL FIELDS 
PETROLEUM DEPOSITS/CHINA 
Petroleum and natural gas deposits in the People’s Republic of 
China: a geological survey, 4:32215 
PETROLEUM DEPOSITS/EVALUATION 
Quantitative evaluation of probable oil and gas reserves in 
reservoir pinching-out zones, 4:32202 
PETROLEUM DEPOSITS/EXPLOITATION 
OCS socioeconomic studies program. technical report No. 
6. Beaufort Sea petroleum development scenarios for the state- 
federal and federal outer continental shelf. Final report, 4:32233 
(PB-283236) 
Natural oil and gas in Bavaria, 4:32241 
PETROLEUM DEPOSITS/EXPLORATION 
Analysis of the | epi of domestic petroleum exploration 
activities, 4:32205 (DOE/EIA-0102/7) 
APEA (Australian Petroleum Ex Wn an Association) 
conference, technical papers, 1978, 4:32204 
—— of gravity interpretation to an intra cratonic basin, 


Efficiency of petroleum eae in the North Sea, 4:32212 

European North of the U.S.S.R: a new and important oil and gas 
province, 4:32206 

Lateral and vertical rank variation: implications for hydrocarbon 
exploration, 4:32225 
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Oil exploration in interior basins of the continents. Exploration 
example Chad, 4:32214 
Petroleum geology of the Outer Dampier Sub-basin, 4:32217 
Proterozoic, Permo-Carboniferous and Pleistocene glacial cycles 
and cyclic sedimentation in relation to oil search, 4:32220 
Robe River: an onshore shallow oil accumulation, 4:32216 
Shell's offshore venture, in South Australia, 4:32218 
Starting shot for ‘Thistle’, 4:32246 
Status of hydrocarbon exploration, offshore northeastern Australia 
and the Gulf of Papua, 4:32219 
Tectonic development of Timor: a new model and its implications 
for petroleum exploration, 4:32221 
PETROLEUM DEPOSITS/GEOCHEMISTRY 
Organic geochemistry of oil and gas generation and its application 
to Bass Strait and Northwest Shelf, 4:32224 
PETROLEUM DEPOSITS/GEOLOGY 
Petroleum geology of the Outer Dampier Sub-basin, 4:32217 
PETROLEUM DEPOSITS/GRAVITY SURVEYS 
Application of gravity interpretation to an intra cratonic basin, 


:322 
PETROLEUM DEPOSITS/INTERFACES 
Interfacial effects in oil recovery, 4:32269 
PETROLEUM DEPOSITS/MEETINGS 
APEA (Australian Petroleum Exploration Association) 
conference, technical papers, 1978, 4:32204 
PETROLEUM DEPOSITS/NATURAL GAS DEPOSITS 
Petroleum and natural gas deposits in the People’s Republic of 
China: a geological survey, 4:32215 
PETROLEUM DEPOSITS/NEUTRON-GAMMA LOGGING 
Method of measuring horizontal fluid flow in cased off subsurface 
formations with manganese compensation (Patent), 4:32237 
PETROLEUM DEPOSITS/OFFSHORE SITES 
Use of an oil truck figure to represent companies involved in 
offshore oil leasing, 4:32323 (LA-7653-MS) 
PETROLEUM DEPOSITS/ORIGIN 
Effect of earth tides as a factor of migration, formation, and 
distribution of hydrocarbon accumulations, 4:32211 
PETROLEUM DEPOSITS/PROSPECTING 
Distribution of regional oil and gas accumulation zones in 
Jurassic-Cretaceous sedimentary rocks of West Siberia, 4:32209 
Evaluation of the level of economic efficiency of geological 
exploration by subordinate organizations of Ukhta Territorial 
Geological Administration, 4:32229 
New data on tectonics of the pre-Jurassic complex of eastern 
Subcaucasus, 4:32227 


Use of nonparametric criteria of statistics to improve informational 
value of exploratory drilling data, 4:32228 
PETROLEUM DEPOSITS/RESERVES 
Reserve calculations of petroleum and natural gas deposits, 
4:32203 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Golden Beach: a ae spot, 4:32222 


Ways to improve efficiency of seismic exploration in preparation 
of structures for drilling in West Yakutia, 4:32210 
PETROLEUM DEPOSITS/WATER CHEMISTRY 
Character of variation of sulfates in the waters of the Sangachaly- 
offshore--Duvannyi-offshore--Bulla island deposit, 4:32248 
PETROLEUM DISTILLATES/SEPARATION PROCESSES 
Method of separating a predetermined fraction from petroleum oil 
using multistage evaporators (Patent), 4:32281 
PETROLEUM FRACTIONS 
See also PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
PETROLEUM FRACTIONS/FLUORESCENCE 
SPECTROSCOPY 
Fluorescence of petroleum fractions, 4:32355 
PETROLEUM GEOLOGY 
Geochemical conditions for generation of oils with different sulfur 
contents (from ee analysis), 4:32357 
PETROLEUM INDUSTR 
See also MINERAL INDUSTR Y 
PETROLEUM INDUSTRY/AIR POLLUTION ABATEMENT 
Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
PETROLEUM INDUSTRY/AIR POLLUTION CONTROL 
Evaluation of the restrictiveness of Texas Air Control Board 
Regulation V on control of volatile organic compound 
emissions from petroleum storage and other facilities, 4:32339 
(UT/CES-ES- 5 
PETROLEUM INDUSTRY/ECONOMIC ANALYSIS 
U.S. oil geography in 1990: scenarios and implications for 
economic policy, 4:32200 (UT/CES-PS-5) 
PETROLEUM INDUSTRY/ECONOMIC DEVELOPMENT 
Oil and gas for petrochemicals, 4:32311 
PETROLEUM INDUSTRY/FINANCING 
Deminex in good hope. A survey of the part activities of the 
undertaking, 4:32328 


PETROLEUM REFINERIES/DISTILLATION 


PETROLEUM INDUSTRY/GLOBAL ASPECTS 
OPEC's importance in the world oil industry, 4:33756 
PETROLEUM INDUSTRY/REGULATIONS 
Federal regulation of the pipeline industry: a summary review 
(Effects on use of energy-conservation technology), 4:33744 
(SAN-1171-1/6) 
PETROLEUM INDUSTRY/SOCIO-ECONOMIC FACTORS 
North sea oil: past lessons and future prospects, 4:33758 
PETROLEUM INDUSTRY/TAXES 
Resource taxation and government policies, 4:32345 
Resources taxation: its dangers for the Australian economy, 
4:33678 
PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
Extraction of sulfones with 2-nitro-1-propanol, 4:32290 
PETROLEUM PRODUCTS/CHEMICAL ANALYSIS 
Evapographic laboratory analyzer for petroleum products, 
4:34315 
Interpretation of measurement data in evaporographic automatic 
analysis of substances, 4:32363 
PETROLEUM PRODUCTS/CHEMICAL COMPOSITION 
Rapid method for determining group composition of petroleum 
products distilling above 300$degree$c, 4:32313 
PETROLEUM PRODUCTS/CHROMATOGRAPHY 
Rapid method for determining group YE TE of petroleum 
products distilling above 3008degr poral 4:32313 
PETROLEUM PRODUCTS/DEWAXIN 
Polymeric additives to improve the wieieacy of lube oil dewaxing 
rocess, 4:32292 
PETROLEUM PRODUCTS/DISTRIBUTION FUNCTIONS 
Analytical representation of distribution coefficients of n-paraffins 
in the regions of retrograde phenomena, 4:32361 
PETROLEUM PRODUCTS/EVAPORATION 
Evapographic laboratory analyzer for petroleum products, 
4:34315 


PETROLEUM PRODUCTS/FRACTIONATION 

Design calculation of distillation process for multicomponent and 

continuous mixtures, 4:32295 
PETROLEUM PRODUCTS/RAIL TRANSPORT 

Rail movement data availability, Task No. 1. Final report, 4:32346 
(TID-29447) 

PETROLEUM PRODUCTS/REGULATIONS 

Evaluation of the restrictiveness of Texas Air Control Board 
Regulation V on control of volatile organic compound 
emissions from petroleum storage and other facilities, 4:32339 
(UT/CES-ES- it 

PETROLEUM PRODUCTS/SOLVENT EXTRACTION 

Caustic treatment of petroleum products in an extraction tower, 

4:32289 
PETROLEUM PRODUCTS/SULFONATION 

Hydrocarbon group composition of oils used in production of 

overbased sulfonate additive S-300, 4:32291 
PETROLEUM PRODUCTS/TRANSPORT 

Investigation of heat transfer between a petroleum product and 
vertical surfaces of tanks of oil tankers during transportation 
under rolling conditions, 4:32349 

PETROLEUM PRODUCTS/VISCOSITY 

Influence of molecular structure of mineral and synthetic 

components on viscosity index of blends, 4:32293 
PETROLEUM REFINERIES 

See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/AIR POLLUTION cores gl 

Energy requirements for air pollution abatement equi 
Texas. Environmental Study No. 6, 4:34573 (UT/ 

PETROLEUM REFINERIES/CHARGES 

Motor gasoline deregulation and the gasoline tilt. Final 
environmental impact statement, 4:33754 (DOE/EIS- 
0039(Vol.1)) 

Motor gasoline deregulation and the gasoline tilt. Volume II. 
Public comments. Final environmental impact statement, 
4:33755 (DOE/EIS-0039(Vol.2)) 

PETROLEUM REFINERIES/CHEMICAL REACTORS 

Operating experience with tubular reactors for oxidized asphalt 
production, 4:32297 

PETROLEUM REFINERIES/CONTROL SYSTEMS 

Construction of mathematical model of manufacturing process 
with preliminary group ranking of parameters of object, 4:32288 

Synthesis of continuous production optimal planning models in 
hierarchical systems of automatized control, 4:32307 

PETROLEUM REFINERIES/DISTILLATION 

Graphic and analytical method of calculation of minimum 
irrigation conditions for rectification of multicomponent 
mixtures, 4:32305 

PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 

Relations between the masses of liquid and vapor flows in the 

evaporation space of petroleum distillation columns, 4:32306 





PETROLEUM REFINERIES/ECONOMIC ANALYSIS 


PETROLEUM REFINERIES/ECONOMIC ANALYSIS 
Technical and economic indices of utilization of Mangyshlak oil at 
saviennen refineries of the Azerbaijan SSr, 4:32330 
OLEUM REFINERIES/ENERGY CONSERVATION 
Crude unit treatment programs help conserve energy, 4:32301 
Industrial technologies and refining process: an international 
orama, 4:32285 
P OLEUM REFINERIES/ENERGY CONSUMPTION 
Industrial technologies and refining process: an international 
rama, 4:32285 
OLEUM REFINERIES/FURNACES 
"Gecmanean of algorithm and specialized puns poorest analog 
device for —— determination of efficiency in tube 
furnaces, 4:32304 
PETROLEUM REFINERIES/MATHEMATICAL ap eel 
——- of mathematical — of barns agra ~ a 
eee up ranking o' eters of object, 
PETROL UM RE NERIES/PROD ICTION 
Shakedown of unit for production of ethylbenzene and technical 
xylene, 4:32312 
PETROLEUM REFINERIES/SITE SELECTION 
Industrial technologies and refining process: an international 
panorama, 4:32285 
US. oil ate ly in 1990: scenarios and implications for 
economic dp y, 4: ag hud /CES-PS-5) 
PETRO IESULFURIZATION 
Method of iodine a anes fuel or heating oil (Patent), 
PETTEN HIGH FLUX REACTOR 
See HFR REACTOR 
PETULA TOKAMAK/TRANSIT-TIME MAGNETIC PUMPING 
Recent results on ion heating by T.T.M.P. on Petula, 4:35298 
a eee 
PH VAL 
Factors ~~ EE PH in lake water, 4:34816 (IVL-B-443) 
PHAGES 
See BACTERIOPHAGES 
HAGOCYTOSIS/ELECTRON MICROSCOPY 
a sag of agrapod-mediated phagocytosis, 
4:34864 (PNL-2 


50(Pt.1)) 
PHAGOCYTOSIS/PATHOLOGICAL CHANGES 
“oe of rab. changes in lung cell cena by flow-systems 
hniques. Progress report, January 1-December 31, 


1978 (R (Resulting from exposure to toxic agents associated with 


production use 4 ‘ote fuels from oil shale and coal), 
re 34965 (LA-7680-PR 


Ligninolytic enzyme system of Phanerochaete chrysosporium: 
synthesized in the absence of lignin in response to nitrogen 
starvation, 4:34896 
PHANEROCHAETE/METABOLISM 
De novo synthesis and decomposition of veratryl alcohol by a 
lignin-degrading basidiomycete, 4-34897 
Ligninolytic enzyme system of Phanerochaete chrysosporium: 
synthesized in the absence of lignin in response to nitrogen 
starvation, 4:34896 
CCEUTICALS 
See DRUGS 
PHENIX REACTOR/MECHANICAL VIBRATIONS 
Neutron noise induced by vibration on the French PHENIX 
LMFBR, 4:33375 
PHENIX REACTOR/REACTOR NOISE 
Neutron noise induced by vibration on the French PHENIX 
LMFBR, 4:33375 
PHENOLS/REMOVAL 
ted coal liquefaction process (Patent), 4:32050 
INES/GEOTH EXPLORATION 
Geothermal power plants of New Zealand, Phili oe and 
Indonesia: a technical survey of existing and 
installations. Report No. CATMET/17, 4233086 (CO (COO-405 1-23) 
PHOSPHATES/ORE PROCESSING 
Radiological surveys of Idaho poaiete ore processing - the Wet 
Process Plant. Technical note, 4:34786 (PB-283469) 
PHOSPHORIC ACID ESTERS/RADIOLYSIS 
Pulse radiolysis of monopheny! phosphate in aqueous solution 
(Electron pulses), 4:34388 
sg ee 'S/METALLURGICAL EFFECTS 
CONF 78121 —— summary, 189a OH024, 4:34148 
PHOSPHORUS 31/GIANT RESONANCE 
Giant dipole resonance built on the ground and the first state of 
31P, 4:35206 (ORO-1067-T 1) 
PHOSPHORUS 32/ECOLOGICAL CONCENTRATION 
Balance of the ne cape ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress rt, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 ( 3425-17) 
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PHOSPHORUS 33/ECOLOGICAL CONCENTRATION 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 
PHOSPHORUS OXIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
PHOSPHORUS OXIDES/ELECTRON DETACHMENT 
Thermodynamic properties of some negative ions and gaseous K- 
compounds from the combustion of coal impurities, 4:33894 
CAL OXIDANTS/MEETINGS 
Photochemical oxidants in the atmosphere, 4:34768 (SNV-PM- 
867) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
PHOTOCHEMICAL REACTIONS/BIOCHEMICAL 
REACTION KINETICS 
Energy transfer mechanisms in photobiological reactions. Final 
report, 1 April 1960-31 March 1979 (Photodynamic processes in 
selected biomolecules), 4:34905 (COO-875-180) 
PHOTOCHEMICAL REACTIONS/RESEARCH PROGRAMS 
Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 
PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Studies in chemical dynamics, 4:34377 (CALT-767P4-179) 
PHOTOCONDUCTORS/SWITCHES 
Fast photoconductor coupled liquid-crystal light valve, 4:34547 
PHOTODETECTORS/DESIGN 
Sun meter (Patent), 4:32831 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS/OPERATION 
Investigation of semiconductor/electrolyte solar cells and the 
question of the photo assisted water decomposition, 4:32924 
PHOTOELECTROCHEMICAL CELLS/SEMICONDUCTOR 
JUNCTIONS 
Investigation of semiconductor/electrolyte solar cells and the 
question < - photo assisted water decomposition, 4:32924 
PHOTOFISS 
Angular distribution of fragments from photofission of 7*°U, 
4:35244 
PHOTOGALVANIC CELLS/DESIGN 
n-type Si-based photoelectrochemical cell: new liquid junction 
photocell using a nonaqueous ferricenium/ferrocene electrolyte, 
4:32921 
PHOTOGALVANIC CELLS/PERFORMANCE 
n-type Si-based photoelectrochemical cell: new liquid junction 
photocell using a nonaqueous ferricenium/ferrocene electrolyte, 
4:32921 
PHOTOGRAPHIC FILMS/PHYSICAL RADIATION EFFECTS 
Damage threshold variation with spot size at 10.6 zm for Kalvar 
and Polaroid films, 4:34543 
PHOTOMETERS/DESIGN 
Photodetection of aerosol concentration, 4:34728 (PNL- 
2850(Pt.1)) 
PHOTOMULTIPLIERS/TIME RESOLUTION 
Time resolution performance studies of contemporary high speed 
photomultipliers, 4:34682 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/EVALUATED DATA 
Tables and graphs of photon-interaction cross sections from 0.1 
keV to 100 MeV derived from the LLL Evaluated-Nuclear- 
Data Library, 4:35264 (UCRL-50400(V ol.6)(Rev.2)) 
PHOTON-ATOM COLLISIONS/EXPERIMENT PLANNING 
Versatile user-oriented atomic and molecular beam apparatus for 
use with the National Synchrotron Light Source, 4:35066 
(BNL-50920) 
PHOTONEUTRONS/NUCLEAR REACTION YIELD 
Giant dipole resonance and the shape of the transition nuclei Ir 
and Pt, 4:35238 
PHOTON-HADRON INTERACTIONS/QUANTUM 
CHROMODYNAMICS 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
PHOTON-MOLECULE COLLISIONS/EXPERIMENT 
PLANNING 
Versatile user-oriented atomic and molecular beam apparatus for 
use with the National Synchrotron Light Source, 4:35066 
(BNL-50920) 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 
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PHOTON-NUCLEON INTERACTIONS/ 
PHOTOPRODUCTION 
Possible manifestations of the weak interaction in pion 
photoproduction on nucleons, 4:35148 
PHOTON-PHOTON INTERACTIONS/PERTURBATION 
THEORY 
Two-photon collisions and short-distance tests of quantum 
chromodynamics, 4:35143 (SLAC-PUB-2240) 
PHOTON-PHOTON INTERACTIONS/QUANTUM 
CHROMODYNAMICS 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
PHOTON-PHOTON INTERACTIONS/REVIEWS 
Two-photon collisions and short-distance tests of quantum 
chromodynamics, 4:35143 (SLAC-PUB-2240) 
PHOTON-PROTON INTERACTIONS/MASS SPECTRA 
Background process in the DESY observation of rho’ (1100), 
4:35144 
PHOTON-PROTON INTERACTIONS/PHOTOPRODUCTION 
Measurement of recoil-proton polarization in the reaction 
‘yp—7°p with polarized photons at energies 360, 400, 450, and 
500 MeV, 4:35115 
PHOTON-PROTON INTERACTIONS/POLARIZATION 
Measurement of recoil-proton polarization in the reaction 
‘yp—7 °p with polarized photons at energies 360, 400, 450, and 
500 MeV, 4:35115 
PHOTONS/ENERGY LOSSES 
Tables and graphs of photon-interaction cross sections from 0.1 
keV to 100 MeV derived from the LLL Evaluated-Nuclear- 
Data Library, 4:35264 (UCRL-50400(Vol.6)(Rev.2)) 
PHOTONS/INTERACTIONS 
Multiple photon resonances, 4:35289 (LA-7623-MS) 
PHOTONS/MEAN FREE PATH 
Tables and graphs of photon-interaction cross sections from 0.1 
keV to 100 MeV derived from the LLL Evaluated-Nuclear- 
Data Library, 4:35264 (UCRL-50400(Vol.6)(Rev.2)) 
PHOTONS/PARTICLE PRODUCTION 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
PHOTONS/PROPAGATOR 
Photon propagator and pair production in a constant electric field, 
4:35175 
PHOTONUCLEAR REACTIONS 
See also PHOTOFISSION 
Large charge exchange corrections to direct photonuclear 
oem (SO(y,p) *NOp, n)**Ocontribution to *O(y,n)"5O), 
4:3519 
Study of a GDR in '*N using fast neutron capture, 4:35195 
(ORO-1067-T1) 
PHOTONUCLEAR REACTIONS/CROSS SECTIONS 
Tables and graphs of photon-interaction cross sections from 0.1 
keV to 100 MeV derived from the LLL Evaluated-Nuclear- 
Data Library, 4:35264 (UCRL-50400(Vol.6)(Rev.2)) 
PHOTONUCLEAR REACTIONS/PHOTOPRODUCTION 
Photoproduction of eta mesons on the ®Li nucleus, 4:35190 
PHOTONUCLEAR REACTIONS/WEAK NEUTRAL 
CURRENTS 


Possible manifestations of the weak "rea in pion 
photoproduction on nucleons, 4:351 
PHOTOSPHERE/MAGNETIC TELDS 
Influence of solar magnetic fields on the escape of accelerated 
particles into interplanetary space, 4:35035 
PHOTOSYNTHESIS 
Solar energy conversion by plant photosynthesis, 4:32912 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Prospects for the photochemical storage of solar energy, 4:32922 
PHOTOSYNTHESIS/BIOMIMETIC PROCESSES 
Conversion of light into electrochemical energy by a possible 
prebiotic photosynthetic system, 4:32916 
Prospects for the photochemical storage of solar energy, 4:32922 
PHOTOSYNTHESIS/EFFICIENCY 
Prospects for the photochemical storage of solar energy, 4:32922 
PHOTOSYNTHESIS/PHOTOCHEMICAL REACTIONS 
Prospects for the photochemical storage of solar energy, 4:32922 
PHOTOSYNTHESIS/RESEARCH PROGRAMS 
Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 
PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC CELLS/FABRICATION 
Infrared and Raman spectra of boron implanted, laser annealed 
silicon (35 keV ™B ions), 4:34206 (CONF-781167-4) 
Transmission electron microscopy and electrical properties 
measurements of laser doped silicon and GaAs, 4:34147 (CONF- 
781121-19) 


PHOTOVOLTAIC POWER SUPPLIES/TECHNOLOGY 


PHOTOVOLTAIC CONVERSION 

Alternative energy sources for Federal Aviation Administration 
facilities. Final report, May 1976-January 1978, 4:33798 (AD-A- 
058681) 

PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
Photoelectric energy supply plant for terrestrial use, 4:32930 
PHOTOVOLTAIC POWER PLANTS/BIBLIOGRAPHIES 

Solar electric power generation. Volume 2. 1976-September, 1978 
(citations from the ntis data base). Report for 1976-Sep 1978 
(228 abstracts), 4:32927 (NTIS/PS-78/1108) 

Solar electric power generation. Volume 2. 1976-September, 1978 
(citations from the Engineering Index data base). Report for 
1976-Sep 1978 (246 abstracts), 4:32928 (NTIS/PS-78/1109) 

PHOTOVOLTAIC POWER PLANTS/DEMONSTRATION 

PROGRAMS 

25 kilowatt photovoltaic powered irrigation and grain drying 
experiment, 4:32865 (COO-4094-13 

Photovoltaic power system field tests, 4:32866 (COO-4094-15) 

PHOTOVOLTAIC POWER PLANTS/DESIGN 

Energy storage for photovoltaic conversion. Volume II. Utility 

systems. Final report, 4:32929 (TID-28781) 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 

Mission analysis of photovoltaic solar energy systems. Quarterly 
progress report, December 1, 1975-February 29, 1976, 4:32880 
(SAN- “1101/PA8-6) 

PHOTOVOLTAIC POWER PLANTS/ENERGY STORAGE 

SYSTEMS 


m storage for photovoltaic conversion. Volume II. Utility 
tems. Final report, 4:32929 (TID-28781) 


PHOTOVOLTAIC POWER PLANTS/INVERTERS 
Motor starting with PV systems (10-mp motor/pump combination 
for photovoltaic irrigation demonstration), 4:32867 (COO-4094- 


16) 
PHOTOVOLTAIC POWER PLANTS/PERFORMANCE 
TESTING 


Photovoltaic power system field tests, 4:32866 (COO-4094-15) 
PHOTOVOLTAIC POWER PLANTS/REVIEWS 

Photovoltaic power systems: the present and the future, 4:32895 
PHOTOVOLTAIC POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Status ~ on the development of terrestrial solar generators, 
4:3293 

PHOTOVOLTAIC POWER SUPPLIES/BIBLIOGRAPHIES 

Solar electric power generation. Volume 2. 1976-September, 1978 
(citations from the ntis data base). Report for 1976-Sep 1978 
(228 abstracts), 4:32927 (NTIS/PS-78/1108) 

Solar electric power ante Volume 2. 1976-September, 1978 
(citations from the Engineering Index data base). Report for 
1976-Sep 1978 (246 prema 4:32928 (NTIS/PS-78/1 1109) 

PHOTOVOLTAIC POWER SUPPLIES/ 

COMMERCIALIZATION 

Federal photovoltaic utilization program. Planning resource 
document, 4:32872 (HCP/M50081-01) 

PHOTOVOLTAIC POWER SUPPLIES/DESIGN 

Energy storage for photovoltaic conversion. Volume II. Utility 
systems. Final report, 4:32929 (TID-28781) 

Regional conceptual design and analysis studies for residential 
photovoltaic systems. Volume 1. Executive summary. Final 
report, 4:32882 (SAND-78-7039) 

PHOTOVOLTAIC POWER SUPPLIES/ECONOMIC 

ANALYSIS 

Regional conceptual design and analysis studies for residential 
photovoltaic systems. Volume 1. Executive summary. Final 
report, 4:32882 (SAND-78-7039) 

PHOTOVOLTAIC POWER SUPPLIES/ENERGY STORAGE 

SYSTEMS 

Energy storage for photovoltaic conversion. Volume II. Utility 
systems. Final rt, 4:32929 (TID-28781) 

PHOTOVOLTAIC POWER SUPPLIES/MARKET 

Photovoltaic power systems market identification and anal 

Volume II (of 2 volumes), 4:32904 (HCP/M2533-01/2) 
PHOTOVOLTAIC POWER SUPPLIES/MARKETING 
RESEARCH 


Federal photovoltaic utilization program. Planning resource 
document, 4:32872 (HCP/M50081-01) 

Mission analysis of oat solar energy systems. Quarterly 
progress report, ember 1, 1975-February 29, 1976, 4:32880 
(SAN-1101/PA8-6) 

Photovoltaic mission analysis. Pro; a report, March 1-June 30, 
1977, 4:32881 (SAN-1101/PA8- 

Photovoltaic power systems i identification and anal 
Volume II (of 2 volumes), 4:32904 (HCP/M2533-01/2) 

PHOTOVOLTAIC POWER SUPPLIES/TECHNOLOGY 

UTILIZATION 

Federal photovoltaic utilization program. Planning resource 
document, 4:32872 (HCP/M50081.01) 





PHOTOVOLTAIC POWER SUPPLIES/USES 


PHOTOVOLTAIC POWER SUPPLIES/USES 
Photovoltaic power systems market identification and analysis. 
Volume II (of 2 volumes), 4:32904 (HCP/M2533-01/2) 
PHTHALIC ACID/PRODUCTION 
Prospects of the production of benzenecarboxylic acid from coals 
and substances related to them, 4:32058 
PHWR TYPE REACTORS 
See also BRUCE-1 REACTOR 
RAJASTHAN-1 REACTOR 
PHWR TYPE REACTORS/FUEL CYCLE 
Fuel cycles of D.O-, fast breeder and high temperature reactors, 
4:33330 (AED-Conf-77-498-087) 
PHWR TYPE REACTORS/NUCLEAR FUELS 
Fabrication of large (Th,U)O2 microspheres, 4:33352 
PHYSICAL PROTECTION 
Physical protection of nuclear facilities. Quarterly pro; report, 
July-September 1978 (PWR; BWR), 4:33286 /CR- 


0624) 
PHYSICAL PROTECTION DEVICES/SPECIFICATIONS 

Cross reference index for equipment catalog and evaluation guide. 
Final report (Glossary), 4:33591 (PB-286686) 

Guideline for the development of a methodology for measuring 
level of effectiveness of physical protection facilities at fixed-site 
facilities. Final report, 4:33589 (PB-286684) 

Physical protection equipment study. Final report, 4:33590 (PB- 
286685 


i yd RADIATION EFFECTS/MATHEMATICAL 
General model for the analysis of the transient radiation damage 
environment from pulsed thermonuclear radiation, 4:35478 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Model for the control of potassium transport in PHA-stimulated 
human blood lymphocytes, 4:34847 (UR-3490-1484) 
PIG DISCHARGES 
a PENNING DISCHARGES 


See SWINE 


See FOUNDATIONS 
PINCH DEVICES 
See also LINEAR SCREW PINCH DEVICES 
LINEAR THETA PINCH DEVICES 
PINCH DEVICES/PLASMA CONFINEMENT 
Observation and interpretation of magnetic-field-line reconnection 
and tearing in a theta pinch, 4:35372 
PINES/CLASSIFICATION 
Classification of plant communities at the Savannah River Plant, 
4:34812 (SRO-1026-1) 
(FUEL) 


See FUEL PINS 
PION CONDENSATION/ELECTRIC FIELDS 
Condensation of pions in the electric field of a supercharged 
nucleus, 4:35248 
PION DETECTION/CHERENKOV COUNTERS 
Liquid hydrogen Cerenkov counter, 4:34714 
PION DETECTION/SPECTROMETERS 
High — a spectrometer for nuclear structure studies, 
23471 


PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Analysis of the transverse-momentum distributions of 7*~ mesons 
in 7” N interactions at 40 GeV/c, 4:35131 
Inclusive distributions of strange particles produced in pion- 
nucleus interactions, 4:35134 
PION MINUS REACTIONS/KNOCK-OUT REACTIONS 
Emission of protons from light nuclei in scattering of 115-MeV 2 
mesons, 4:35200 
PION MINUS REACTIONS/MULTIPLICITY 
Interaction of 7~ mesons with a carbon nucleus at p/sub 7/-=40 
GeV/c and the effect of “nuclear transparency” for high-energy 
hadrons, 4:35139 
PION MINUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Multiplicity of charged particles and charge-exchange coefficients 
in 7” N collisions at 40 GeV/c, 4:35138 
PION MINUS-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Analysis of the transverse-momentum distributions of 7*~ mesons 
in 7~ N interactions at 40 GeV/c, 4:35131 
PION MINUS-NEUTRON INTERACTIONS/MULTIPLICITY 
Multiplicity of charged particles and charge-exchange coefficients 
in 7 N collisions at 40 GeV/c, 4:35138 
PION MINUS-PROTON INTERACTIONS/ASYMMETRY 
Charge asymmetry in 7 p collisions at 40 GeV/c as a function of 
transverse momenta, 4:35137 


ERA Vol. 4, No. 12 


PION MINUS-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
Multiplicity of charged particles and charge-exchange coefficients 
in 7~ N collisions at 40 GeV/c, 4:35138 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Analysis of the transverse-momentum distributions of 7*~ mesons 
in 7” N interactions at 40 GeV/c, 4:35131 
Study of inclusive distributions of A° and K°; particles produced 
in 7” p interactions at 5 GeV/c, 4:35136 
PION MINUS-PROTON INTERACTIONS/MULTIPLICITY 
Multiplicity of charged particles and charge-exchange coefficients 
in 7” N collisions at 40 GeV/c, 4:35138 
Properties of clusters in 7~ p interactions at 40 GeV/c, 4:35135 
PION MINUS-PROTON INTERACTIONS/PARTICLE 
RAPIDITY 
Properties of clusters in 7~ p interactions at 40 GeV/c, 4:35135 
PION MINUS-PROTON INTERACTIONS/PHASE SHIFT 
Evidence for axial-vector and pseudoscalar resonances near 1.275 
GeV in etam* m~, 4:35129 
PION MINUS-PROTON INTERACTIONS/TRANSVERSE 
MOMENTUM 
Charge asymmetry in 7 p collisions at 40 GeV/c as a function of 
transverse momenta, 4:35137 
PION PLUS REACTIONS 
Estimate of the momentum distribution of the nucleons within the 
xenon nucleus, 4:35133 
PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Reactions (7,7d) and (7,7He) in light nuclei at 115 MeV, 4:35199 
PION PLUS-PROTON INTERACTIONS/EXCHANGE 
DEGENERACY 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions (Helicity-flip and nonflip amplitudes, 
angular distribution, quark model), 4:35161 (SLAC-PUB-2208) 
PION PLUS-PROTON INTERACTIONS/HYPERCHARGE 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions (Helicity-flip and nonflip amplitudes, 
angular distribution, quark model), 4:35161 (SLAC-PUB-2208) 
PION REACTIONS 
Angular and energy distributions of protons from 7Xe 
interactions at 2.34 and 3.5 GeV/c, 4:35132 
PION REACTIONS/PARTICLE PRODUCTION 
Particle yields in 7A and pA collisions at high energies: an 
argument for the composite quark model, 4:35157 
PIONIC ATOMS/ENERGY SPECTRA 
Neutral mesic atoms of He and Li, 4:35087 
PIONIC ATOMS/WAVE FUNCTIONS 
Neutral mesic atoms of He and Li, 4:35087 
PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/PAIR PRODUCTION 
Hadroproduction of massive lepton pairs and tests of QCD 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Phenomenological description of the reaction 7N—>77N, 4:35164 
PION-PION INTERACTIONS/SCATTERING AMPLITUDES 
Operator dual model for mesons based on bound relativistic 
quarks, 4:35160 
PION-PROTON INTERACTIONS/INCLUSIVE INTERACTIONS 
Inclusive reactions in the central region, 4:35166 
PIONS 
See also PIONS NEUTRAL 
PIONS PLUS 
PIONS/ELECTROPRODUCTION 
Determination of the pion form factor and the axial-vector form 
factor of the nucleon from pion electroproduction at threshold, 
4:35146 
PIONS/FORM FACTORS 
Determination of the pion form factor and the axial-vector form 
factor of the nucleon from pion electroproduction at threshold, 
4:35146 
PIONS/PAIR PRODUCTION 
Interference of identical particles in p-barp interactions at 22.4 
GeV/c, 4:35125 
PIONS/PARTICLE PRODUCTION 
Contribution of inelastic rescattering to the cumulative production 
of pions in the statistical bootstrap model, 4:35169 
Inclusive 7 and N spectra in hadronic reactions in the deuteron 
fragmentation region, 4:35171 
PIONS/PHOTOPRODUCTION 
Possible manifestations of the weak interaction in pion 
photoproduction on nucleons, 4:35148 
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PIONS NEUTRAL/PHOTOPRODUCTION 
Measurement of recoil-proton polarization in the reaction 
p with polarized photons at energies 360, 400, 450, and 
Bo Mev 435115 
PIONS PLUS/CHANNELING 
Channeling of 7 mesons*, 4:35083 (INIS-mf-3995) 
PIPE FITTINGS/MANUFACTURING 
om effective quality program for the manufacturer of piping 
Sp Bs nuclear power plants), 4:33446 
PIPE FITTINGS/QUALITY CONTROL 
Cost effective quality program for the manufacturer of piping 
fittings (Japan; nuclear power plants), 4:33446 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 


See also FREIGHT PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
Raw material and preproduct poo dk with pipelines, 4:34042 
PIPELINES/CATHODIC PROTECTIO 
Mission analysis of photovoltaic solar ee systems. Quarterly 
progress report, December 1, 1975-February 29, 1976, 4: 32880 
(SAN-1101/PA8-6) 
PIPELINES/CONSTRUCTION 
Construction of a natural gas pipeline from Orbe to Muelchi, 
4:32421 
Methods of pipeline construction in arctic and subarctic regions 
(Patent), 4:32347 
PIPELINES/ENERGY CONSERVATION 
Federal regulation of the pipeline industry: a summary review, 
4:33744 (SAN-1171-1/ 
PIPELINES/EXPLOSION WELDING 
Explosive welding of undersea pipelines, 4:34568 
PIPELINES/HEALTH HAZARDS 
Isopleth calculations for ruptures in sour gas pipelines, 4:32412 
PIPELINES/INSTALLATI TION 
Pipelaying under ice by bottom pull (Patent), 4:34456 
Underwater transport of offshore pipelines as a new possibility of 
offshore pipe laying, 4:34567 
PIPELINES/LEAK DETECTORS 
Development of a pipeline leak detector, 4:32348 
PIPEL LINES 


Problem of determination of potential spill following damage to a 
main petroleum pipeline, 4:32317 
PIPELINES/LIQUID FLOW 
Experimental wy of the flow of liquid in a channel with 


a movable wall, 4:32352 
PIPELINES/REGULATIONS 
Federal regulation of the pipeline industry: a summary review, 
4:33744 (SAN-1171-1/ 
PIPELINES/SAFETY ENGINEERING 
Stabilizing an embankment of the Gulf Intracoastal Waterway 
with shell fill: a case study, 4:34571 
PIPELINES/SUPPORTS 
Fixed and spring hangers. Operating experience, results of 
measurements, ity requirements, 4:33141 
PIPELINES/TWO-PHASE FLOW 
Application of a self-organizing model for hydraulic calculation of 
as and liquid flows in pipes, 4:32350 
PIPELINES/UNDERWA OPERATIONS 
Underwater transport of offshore pipelines as a new possibility of 
offshore pipe laying, 4:34567 
PIPELINES/WELDING 
Welding technology development. Quarterly progress report, 
July ‘September 1978, 4:34151 (TREE-1318) 
PIPES/CO OSION PROTECTION 
Cathodic protection of power station piping, 4:33154 
PIPES/NONDESTRUCTIVE TESTING 
Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 
PIPES/ ANALYSIS 
Stress analysis of bent sucker rods, 4:32251 
PIPES/STRESS CORROSION 
Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 
PIPES/ULTRASONIC TESTING 
Nondestructive testing of WWER 440 primary circuit components 
from 08KH18N12T grade steel, 4:33303 (INIS-mf-4181) 
PISTONS/FABRICATI TION 
Internal combustion engine component on the basis of silicon 
nitride (Patent), 4:34112 
PITCHBLENDE/STORAGE FACILITIES 
Formerly utilized MED/AEC Sites Remedial Action Program 
(DOE report (Used to store pitchblende ore in 1940s), 4:32699 
V-0005/11) 


PLASMA/KINETICS 


PITCHES/PURIFICATION 

Process for preparing a raw material for the manufacture of needle 

coke (Patent), 4:32056 
PLACENTA 

Cross-placental transfer and distribution of inhaled lead nitrate in 
rats, 4:34979 (PNL-2850(Pt.1)) 

Transplacental passage of lead and cadmium in iron-deficient rats, 
4: 34974 (PNL-2850(Pt.1)) 

PLACENTA/BIOLOGICAL RADIATION EFFECTS 

Distribution and retention of **°Pu administered to rats at 
representative stages of gestation, 4:34950 (PNL-2850(Pt.1)) 

PLACENTA/RADIONUCLIDE KINETICS 

Transplacental passage of a in iron-deficient mice 
(3° Pu), 4:34951 (PNL-2850(Pt.1)) 

PLANNED COMMUNITIES/GOVERNMENT POLICIES 

Government as developer and owner: construction of new urban 
communities and the conservation of resources in the coastal 
zone, 4:33677 

PLANT CELLS/BIOCHEMICAL REACTION KINETICS 
ae of polysome-associated polyadenylated RNA from 
bean suspension culture cells, 4:34849 
PLANT CELLS/ULTRASTRUCTURAL CHANGES 

Quantitative assessment of ultrastructural changes in primary roots 
of corn (Zea mays L.) after geotropic stimulation. I. Root cap, 
4:34870 

PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
FUNGI 
TREES 
PLANTS/CONTAMINATION 

Modeling Dresden-Monticello data for '*'I transport from pasture 

to milk, 4:34808 
PLANTS/MONITORING 

National Biological Monitoring Inventory (Data base for 
information on biological monitoring of power plant impacts on 
environment), 4:34757 (CONF-780376-1) 

PLANTS/RADIATION MONITORING 

National Biological Monitoring Inventory (Data base for 
information on biological monitoring of power plant impacts on 
environment), 4:34757 (CONF-780376-1) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 

Nuclear fusion (a bibliography with abstracts). Report for 1971- 
August 1978, 4:35292 (NTIS/PS-78/1030) 

Technology index for plasmaphysics research and fusion reactors. 
Volume 13, No. 1. Bibliography, author index, subject index, 
appendix, 4:35295 

PLASMA/CURRENT DENSITY 

Collisional contributions to the nonlinear current density of a 

turbulent plasma, 4:35347 
PLASMA/ELECTRIC CONDUCTIVITY 
Free-jet electrical conductivity profiles of a seeded MHD 
combustion plasma, 4:33946 
PLASMA/E C DISCHARGES 
Constricted discharge in magnetohydrodynamic plasma, 4:33945 
PLASMA/ELECTROMAG) C RADIATION 

Anomalous skin effect in a plasma confined by electric and 

magnetic fields, 4:35394 (UCRL-Trans-11458) 
PLASMA/ELECTRON TEMPERATURE 

Effect of a magnetic field on the characteristics of a floating rf 

plasma probe, 4:35315 
PLASMA/HYDROMAGNETIC WAVES 

Nonlinear behaviour of axisymmetric hydromagnetic waves in a 

partially ionized plasma, 4:35407 
PLASMA/IMPURITIES 

Absolute calibration of a grazing-incidence vacuum 

ee by means of tokamak discharges (DIVA.), 
: 5 
PLASMA/KINETICS 

Dynamics of the nonlinear absorption of intense radiation by a 

moving plasma, 4:35400 





PLASMA/LASER RADIATION 


PLASMA/LASER RADIATION 
Stationary self- laser beams in plasma, 4:35397 
A age some 


PLASMA/LEAD 
a yt fusion energy. Quarterly report, October-December 
1978, 4:35424 (UCRIL-30050-78-4) 
PLASMA/SKIN EFFECT 
Anomalous skin effect in a plasma confined by electric and 
etic fields, 4:35394 (UCRL-Trans-11458) 
PLASMA/STATISTICAL MECHANICS 
Dynamics of classical one-component plasmas, 4:35340 
PLASMA/STIMULATED ION 
Enhanced line radiation from active molecular plasmas due to 
electron collision induced instability, 4:35324 
(BLOOD) 
See ry PLASMA 
INFINEMENT 
See also INERTIAL CONFINEMENT 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
-77-524-001) 
Observation and interpretation of magnetic-field-line reconnection 
and tearing in a theta pinch, 4:35372 
PLASMA CONFINEMENT/ION RINGS 
Theory of astron equilibria, 4:35303 
PLASMA CONFINEMENT/MAGNETIC FIELD REVERSAL 
Theory of astron equilibria, 4:35303 
PLASMA CONFINEMENT/MAGNETIC MIRROR 
CONFIGURATIONS 
Theory of astron equilibria, 4:35303 
PLASMA DENSITY/DISTURBANCES 
Universal formula for quasi-static density perturbation by a 
magnetoplasma wave, 4:35393 
PLASMA DENSITY/PLASMA WAVES 
Universal formula for quasi-static density perturbation by a 
magnetoplasma wave, 4:35393 
PLASMA DIAGNOSTICS 
Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
PLASMA DIAGNOSTICS/BRAGG 
Doppler-broadening measurements of x-ray lines for determination 
of the ion temperature in tokamak plasmas, 4:35311 
PLASMA DIAGNOSTICS/CO) IN EFFECT 
Fine diagnostic of laser-created plasmas by induced Compton 
scattering, 4:35319 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Effect of a magnetic field on the characteristics of a floating rf 
plasma probe, 4:35315 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Ion probe current at intermediate pressures and size of the plasma 
region perturbed by a probe, 4:35318 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Spectroscopic observation of a theta-pinch plasma, 4: — 
PLASMA DIAGNOSTICS/EMISSION SPECTROSCO 
~<a of local determinations of plasma emission Sante, 
4:35317 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
a spatially scanning ir heterodyne interferometer, 4:35310 
PLASMA DIAGNOSTICS/INTERFEROMETRY 
ee measurements in combustion MHD flows, 
73391 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Electron current at the interface between a weakly ionized plasma 
and an electrode in a transverse magnetic field, 4:35314 
Semi-automatic system for the analysis of double-probe 
measurements in a steady state plasma, 4:35316 
PLASMA DIAGNOSTICS/LASER RADIATION 
Method of measuring directed electron velocities in flowing 
plasma using the incoherent regions of laser scattering, 4: 55308 
COO-4020- 


( 
PLASMA DIAGNOSTICS/LIGHT SCATTERING 
— applications of self-terminating-transition lasers in plasma 
ostics by light scattering, 4:35312 
PLASE DIAGNOSTICS/TECHNOLOGY ASSESSMENT 
Plasma diagnostics in an MHD installation, 4:33909 
PLASMA D AGNOSTICS/X-RAY SPECTRA 
Determination of the electron temperature of a laser plasma from 
a recombination radiation of multiply pr hse ions, 
PLASMA DRIFT/EFFICIENCY 
—— of plasma streams in a curvilinear plasma-optics system, 
PLASMA EXPANSION/PLASMA SIMULATION 
Recombination in the free vacuum expansion of a complex plasma 
(V, Mr, Zr, Ga ions), 4:35112 
PLASMA EXPANSION/RECOMBINATION 
Recombination in the free vacuum expansion of a complex plasma 
(V, Mr, Zr, Ga ions), 4:35112 
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PLASMA FOCUS/ELECTRIC CONDUCTIVITY 
Effet of anomalous conductivity on the dynamics of the plasma 
focus, 4:35341 
PLASMA FOCUS/KINETICS 
Effet of anomalous conductivity on the dynamics of the plasma 
focus, 4:35341 
PLASMA FOCUS/PLASMA MICROINSTABILITIES 
Effet of anomalous conductivity on the dynamics of the plasma 
focus, 4:35341 
PLASMA FOCUS DEVICES/PLASMA DIAGNOSTICS 
Turbulence generated by the plasma-electric current interaction in 
the focus experiment, 4:35328 (SAND-78-6021) 


PLASMA FOCUS DEVICES/PLASMA MICROINSTABILITIES 
Turbulence generated by the plasma-electric current interaction in 
the focus experiment, 4:35328 (SAND-78-6021) 
PLASMA FOCUS DEVICES/TURBULENCE 
Turbulence generated by the “pyre current interaction in 
the focus experiment, 4:353 
GUNS/KINETICS 


8 (SAND-78-6021) 


— operation of a plasma accelerator with condensed media, 
4:35111 
Local plasma properties in a Hall-current accelerator with an 
extended acceleration zone, 4:35073 
PLASMA INSTABILITY 
See also EXPLOSIVE INSTABILITY 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
Electron cyclotron harmonic waves excited in a helical electron 
beam-plasma system, 4:35386 
Instability of a thin layer of a magnetic fluid with two free 
boundaries, 4:35389 
PLASMA INSTABILITY/BEAM-PLASMA SYSTEMS 
Beam-driven instabilities in a field-reversed ion layer, 4:35368 
PLASMA INSTABILITY/DISPERSION RELATIONS 
Three-component non-symmetric counter-streaming instabilities: 
oblique propagation case, 4:35383 
PLASMA INSTABILITY/MAGNETOACOUSTIC WAVES 
Beam-driven instabilities in a field-reversed ion layer, 4:35368 
PLASMA INSTABILITY/NORMAL-MODE ANALYSIS 
Precession and kink motion of long astron layers, 4:35369 
PLASMA INSTABILITY/PRECESSION 
Precession and 4 a of long astron layers, 4:35369 
PLASMA MACRO ABILITIES 
See also HELICAL f INSTABILITY 
KINK INSTABILITY 
PARAMETRIC INSTABILITIES 
TEARING INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
MHD stability for a class of tokamak equilibria with fixed 
boundaries, 4:35375 
New results in high beta MHD theory. Part III. MHD equilibrium 
and stability of minimum -B mirror traps, 4:35364 (UCRL- 


80633) 
PLASMA MACROINSTABILITIES/ION-ION COLLISIONS 
Influence of ion-ion collisions and kinetic effects on 
minidisruptions of confined plasmas, 4:35367 
PLASMA MACROINST ABIL ES/THREE-DIMENSIONAL 


Ballooning modes in three-dimensional MHD equilibria with 
shear, 4:35374 
PLASMA SEEDING 
Study of the processes resulting from the use of alkaline seed in 
natural gas-fired MHD facilities, 4:33844 (CONF-770402-8) 
PLASMA SEEDING/TECHNOLOGY ASSESSMENT 


Stabilizing influence of plasma flow on dissipative tearing 

instability, 4:35373 

Ss TION/ONE-DIMENSIONAL 
CALCULATIONS 


One-dimensional plasma simulation studies, 4:35336 (VTT-ENT- 


See also ELECTRON PLASMA WAVES 
FAST MAGNETOACOUSTIC WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/EXCITATION 
Excitation of surface waves in a plasma by an inhomogeneous 
beam of oscillators, 4:35399 
PLASMA WAVES/FOURIER TRANSFORMATION 
Velocity Fourier transform solution of a model collision operator, 
4:35334 (LAPS-14B) 
PLASMA WAVES/HARMONICS 
Harmonic generation in a moving plasma, 4:35398 
PLASMA WAVES/INTERACTI CTIONS 
Nonlinear interaction between longitudinal waves in a magnetized 
plasma, 4:35408 
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PLASMA WAVES/NONLINEAR PROBLEMS 
Nonlinear interaction involving zero energy waves, 4:35412 
PLASMA WAVES/NORMAL-MODE ANALYSIS 
Influence of ion-ion collisions and kinetic effects on 
minidisruptions of confined plasmas, 4:35367 
PLASMA WAVES/PARAMETRIC INSTABILITIES 
Parametric excitation of high-frequency electrostatic waves in a 
homogeneous cold plasma, 4:35382 
PLASMA WAVES/SPACE CHARGE 
Reactive-medium instability of the space charge wave of ion beam 
in a plasma, 4:35413 
PLASMA WAVES/WAVE PROPAGATION 
Temperature effects in non-symmetric three-component counter- 
streaming electron plasmas: theory and computer simulation 
experiments, 4:35404 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
MYLAR 


POLYACRYLATES 
POLYETHYLENES 
PLASTICS/FLAMMABILITY 
Assessment of pit fire technology based on mining equipment 
made of plastic materials, except conveyor belts, 4:34468 
PLASTICS/MEETINGS 
Society of Plastics Engineers 33rd annual technical conference, 
4:34291 
PLATINUM 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A=200, 4:35236 
PLATINUM BASE ALLOYS/ORDER PARAMETERS 
Measurement of the ordering instability in binary alloys, 4:34172 
PLATINUM ISOTOPES/PH INUCLEAR REACTIONS 
Giant dipole resonance and the shape of the transition nuclei Ir 
and Pt, 4:35238 
PLT REACTORS/ION TEMPERATURE 
Doppler-broadening measurements of x-ray lines for determination 
of the ion temperature in tokamak plasmas, 4:35311 
PLT REACTORS/PLASMA DIAGNOSTICS 
Doppler-broadening measurements of x-ray lines for determination 
of the ion temperature in tokamak plasmas, 4:35311 
PLT REACTORS/SOFT X RADIATION 
Observations of several disruptions in PLT using soft and ultra- 
soft x-ray radiation, 4:35327 (PPPL-1530) 
PLUMES/DIFFUSION 
Analysis of plume rise from jet aircraft, 4:34758 (CONF-790142-1) 
PLUTONIUM/ADSORPTION 
Evaluation of cages and inorganic adsorbents for = pore of 
uranium and plutonium from process streams, 4:325 
PLUTONIUM/CHEMICAL CTION: 
Chemical behavior of plutonium in LWR fuel reprocessing 
solutions, 4:32533 
PLUTONIUM/DISSOLUTION 
Dissolution of plutonium metal in sulfamic acid at elevated 
temperatures, 4:32521 (DP-1515) 
PLUTONIUM/ENVIRONMENTAL TRANSPORT 
Estimate of airborne release of plutonium from Babcock and 
Wilcox plant as a result of severe wind hazard and earthquake, 
4:32693 (PNL-2812) 
PLUTONIUM/RADIOACTIVE WASTE PROCESSING 
Evaluation of —_—, and inorganic adsorbents for the removal of 
uranium and plutonium from process streams, 4:32598 


Removal of plutonium and uranium from process streams using 
ultrafiltration membranes, 4:32597 
PLUTONIUM/REPROCESSING 
Laboratory line for spent fuel reprocessing at Rez, 4:32526 
PLUTONIUM/ SAFEGUARDS 
Attempt to it, lutonium safeguards, 4:32710 
VSEPA OCESSES 


PLUTO. TION PR 
Pastuchaatcel ee Soe of = i - Purex Process, 4:32534 
PLUTONIUM/SOLVENT 
Chemical behavior of plutonium in c IWR fuel reprocessing 
solutions, 4:32533 
PLUTONIUM/ULTRAFILTRATION 
Removal of plutonium and uranium from process streams using 
ultrafiltration membranes, 4:32597 
PLUTONIUM 238 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
PLUTONIUM 238/ADSORPTION 
Adsorption of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 
PLUTONIUM 238/BIOLOGICAL RADIATION EFFECTS 
Dose-effect studies with inhaled plutonium oxide in beagles 
(7°*Pu, *°Pu), 4:34925 (PNL- meng 1)) 
PLUTONIUM 238/CARCINOGENES. 
Biological and environmental Gaaror. of plutonium (Risk of 
cancer fatalities in ‘eee exposed by dispersal of reactor 
plutonium), 4:3492 


PLUTONIUM 239/INHALATION 


PLUTONIUM 238/DEPOSITION 
Disposition of ***Pu(NOs), following inhalation by beagle dogs, 
4:34928 (PNL-2850(Pt. 1)) 
PLUTONIUM 238 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Biological and environmental behavior of plutoniucn (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
PLUTONIUM 238/INTESTINAL ABSORPTION 
Absorption and retention of plutonium-238 nitrate and oxide in 
neonatal swine after inhalation, 4:34955 (PNL-2850(Pt.1)) 
Gastrointestinal absorption and retention of plutonium-238 and 
uranium-233 in neonatal swine, 4:34952 (PNL-2850(Pt.1)) 
Influence of oxidation state on the absorption of plutonium from 
the gastrointestinal tract (7°°Pu, rats, guinea pigs, 7**Pu), 
4:34953 (PNL-2850(Pt.1)) 
PLUTONIUM 238/MAXIMUM PERMISSIBLE BODY BURDEN 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 238/MAXIMUM PERMISSIBLE 
CONCENTRATION 
— quantity and concentration limits to be applied to key 
topes in shallow land burial, 4:32674 
PLUTONIUM 238/RADIATION MONITORING 
Radioactivity measurements in the environment of the Maxey 
Flats Waste Burial Site, 4:32701 
PLUTONIUM 238/RETENTION 
Absorption and retention of plutonium-238 nitrate and oxide in 
neonatal swine after inhalation, 4:34955 (PNL-2850(Pt.1)) 
Gastrointestinal absorption and retention of plutonium-238 and 
uranium-233 in neonatal swine, 4:34952 (PNL-2850(Pt.1)) 
PLUTONIUM 238/TOXICITY 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in — exposed by dispersal of reactor 
plutonium), 4:3492. 
PLUTONIUM 238/TRANSLOCATI 
Disposition of ***Pu(NOs). following | inhalation by beagle dogs, 
4:34928 (PNL-2850(Pt.1)) 
PLUTONIUM 239 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
PLUTONIUM 239/AEROSOLS 
Biological behavior of mixed LMFBR-fuel-sodium aerosols (Rats, 
23°Py), 4:34789 (PNL-28 1) 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Dose-effect studies with inhaled plutonium oxide in beagles 
(*Pu, Pu), 4:34925 (PNL-2850(Pt. 1), 
In vitro dose-response of macrophages to ***PuO, and **1AmO:, 
4:34957 (PNL-2850(Pt. 1)) 
Influence of pregnancy and lactation on response of rats to 
plutonium (***Pu), 4:34942 (PNL-2850(Pt. 1)) 
Long-term effects of 7°°Pu injection in adult, weanling, newborn 
and fetal rats, 4:34941 (PNL-2850(Pt. 1)) 
PLUTONIUM 239/CARCINOGENESIS 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in oe exposed by dispersal of reactor 
plutonium), 4:3492 
PLUTONIUM 239/DEFORMATION 
High-temperature deformation of hypostoichiometric **°PuO2 
800° to 1500°C), 4:34274 
PLUTONIUM 239/DELAYED RADIATION EFFECTS 
Late effects of °° Pu administered resentative stages of 
estation (Rats), 4:34939 (PNL-2850(Pt.1)) 
PLUTONIUM 239/DEPOSITION 
Initial deposition and early clearance of inhaled **°Pu(NOs), 
aerosols in beagle dogs, 4:34926 (PNL-2850(Pt.1)) 
PLUTONIUM 239/D SION 
Transplacental of plutoniuum in iron-deficient mice 
), 4:34951 (P 2R50(Pt. 1)) 
PLUTONIUM 239/DOSIMETRY 


Internal dosimetry a plutonium = ee 4:34946 
PLUTONIUM 239, ENVIRO NMENTAL SPORT 


Biological and environmental behavior Fates plutonium (Risk of 
cancer fatalities in ee exposed by dispersal of reactor 
plutonium), 4:3492 

Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 

PLUTONIUM 239/INHALATION 

Early effects of inhaled ***Pu(NOs), aerosols in beagle dogs, 
4:34927 (PNL-2850(Pt.1)) 

Malignancy of transplanted hamster lung lesions induced by 
inhaled *°°PuOs, 4:34932 (PNL- 2850Pt. 1)) 

Morphometry of rodent lung following inhalation of **®PuO. 
(Rats, hamsters), 4:34929 (PNL-2850(Pt.1)) 
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Biolo; ical behavior of mixed LMFBR-fuel-sodium aerosols (Rats, 
), 4:34789 (PNL-2850(Pt.1)) 
aa.. of oxidation state on the absorption of ga from 
the gastrointestinal tract (7°*Pu, rats, guinea pigs, *** 
4:34953 (PNL-2850(Pt.1)) 
PLUTONIUM 239/LUNG CLEARANCE 
—s deposition and early clearance of inhaled ***Pu(NOs) 
in beagle dogs, 4:34926 (PNL-2850(Pt. 1)) 
Cestestann of fractionated, inhaled #**PuO, (Rats), 4:34948 
(PNL-2850(Pt. 1)) 
PLUTONIUM 239/MAXIMUM PERMISSIBLE BODY BURDEN 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 239/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
PLUTONIUM 239/RADIATION MONITORING 
ivity measurements in the environment of the Maxey 
Flats Waste Burial Site, 4:32701 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Preliminary analysis offirst crop of plants grown in seven soils 
uniformly contaminated with four transuranic elements 
simultaneously. Quarterly progress — (37Np; *°Pu; *?Am; 
244Cm; wheat), 4:34809 (NUREG/CR-0700) 
Transplacental passage of plutoniuum in iron-deficient mice 
Pu), 4:34951 (PNL-2850(Pt.1)) 
PLUTONIUM 239/TISSUE DISTRIBUTION 
Biological behavior of mixed LMFBR-fuel-sodium aerosols (Rats, 
239Pu), 4:34789 (PNL-2850(Pt.1)) 
Distribution and retention of ***Pu administered to rats at 
representative stages of gestation, 4:34950 (PNL-2850(Pt. 1)) 
PLUTONIUM 239/TOXICITY 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in populations exposed by dispersal of reactor 
plutonium), 4:34923 
Strain differences in the embryotoxicity of 7**Pu (Rats), 4:34940 
(PNL-2850(Pt.1)) 
Toxicology of fractionated, inhaled ***PuO, (Rats), 4:34948 
(PNL-2850(Pt.1)) 
PLUTONI-'M 239 TARGET/NEUTRON REACTIONS 
Fission cross sections of plutonium-239 and plutonium-242 relative 
to uranium-285 from 0.1 to 10 MeV, 4:35243 
Fissions determination in ***Pu sample. Final report (Number of 
fissions), 4:35241 (EPRI-NP-997) 
PLUTONIUM 240/DOSIMETRY 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 240/ENVIRO AL TRANSPORT 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
PLUTONIUM 240/MAXIMUM PERMISSIBLE BODY BURDEN 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 240/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
PLUTONIUM 241/DOSIMETRY 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 241/MAXIMUM PERMISSIBLE BODY BURDEN 


Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 241/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
PLUTONIUM 242/DOSIMETRY 
Internal dosimetry program in a plutonium facility, 4:34946 
/MAXIMUM PERMISSIBLE 


PLUTONIUM 242 BODY BURDEN 
Internal dosimetry program in a plutonium facility, 4:34946 
PLUTONIUM 242/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
Fission cross sections of plutonium-239 and plutonium-242 relative 
to uranium-285 from 0.1 to 10 MeV, 4:35243 
PLUTONIUM CARBIDES/FRACTURE PROPERTIES 
Fracture and crack healing in (U,Pu)C, 4:34273 
PLUTONIUM DIOXIDE/BURNUP 
Variation in the oxygen potential of a mixed-oxide fuel with 
simulated burnup, 4:32512 
PLUTONIUM DIOXIDE/DEFORMATION 
High-temperature oo of hypostoichiometric °° PuO, 
800° to 1500°C), 4:34: 
PLUTONIUM DIOKIDE/DISSOLUTION 
Study of the dissolution of refractory PuO2 in aqueous hydriodic 
acid solutions, 4:32532 


ERA Vol. 4, No. 12 


PLUTONIUM DIOXIDE/FABRICATION 
Babcock and Wilcox plutonium fuel fabrication experience, 
4:32515 
Fabrication of PuO2-UO, mixed-oxide fuel for the initial loading 
of a prototype heavy water reactor "FUGEN”, 4:32514 
PLUTONIUM DIOXIDE/PHYSICAL PROPERTIES 
MATPRO-Version 11: a handbook of materials properties for use 
in the analysis of light water reactor fuel rod behavior, 4:33284 


(NUREG/CR-0497) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Irradiation-induced densification and PuO: particle behavior in 
mixed oxide LWR fuels, 4:33294 
PLUTONIUM ISOTOPES/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1978 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 4:34971 (PNL-2850(Pt.1)) 
PLUTONIUM ISOTOPES/REMOVAL 
Effects of orally administered 2,3-dihydroxybenzoic acid in the 
excorporation of Am and Pu from the rat, 4:34958 (PNL- 
2850(Pt. 1)) 
PLUTONIUM OXIDES/AEROSOLS 
Dissolution of LMFBR fuel-sodium aerosols (Plutonium dioxide), 
4:34787 (PNL-2850(Pt. 1)) 
Spectrophotometric analyses of LMFBR fuel-sodium aerosols 
(PuOz, U), 4:34788 (PNL-2850(Pt.1)) 
PLUTONIUM OXIDES/CARCINOGENESIS 
Respiratory tract tumors in Syrian hamsters following inhalation 
of Pu-ZrOz particles (Comparison with incidence of lung 
tumors following intravenous injection of PuO./ZrO2 
microspheres), 4:34924 (LA-UR-79-759) 
PLUTONIUM OXIDES/CHEMICAL PREPARATION 
Toxicological comparison of high-fired and air-oxidized 7**PuO2, 
4:34931 (PNL-2850(Pt.1)) 
PLUTONIUM OXIDES/COMPARATIVE EVALUATIONS 
Toxicological comparison of high-fired and air-oxidized °° PuOz, 
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PLUTONIUM OXIDES/SOLUBILITY 
Relative solubiolity in simulated biological fluids of PuO2 on air 
sampler filters (7°*Pu, 7°°Pu), 4:34943 (PNL-2850(Pt.1)) 
PLUTONIUM OXIDES/TISSUE DISTRIBUTION 
Dose-effect studies with inhaled plutonium oxide in beagles 
(**Pu, 7°°Pu), 4:34925 (PNL-2850(Pt.1)) 
PLUTONIUM OXIDES/TOXICITY 
Toxicological comparison of high-fired and air-oxidized *°*PuOz, 
4:34931 (PNL-2850(Pt.1)) 
PLUTONIUM RECYCLE 
ERDA activities related to reprocessing and plutonium recycle, 
4:32529 
Experience on plutonium recycle in Italy, 4:33460 
Introducing advanced nuclear fuel cycles in Canada, 4:33451 
(AECL-6202) 
KWU plutonium recycle fuel and core design, performance, and 
experience, 4:33459 
Mixed oxide PWR fuel assembly design at B and W, 4:33328 
Plutonium recycle R and D and operating experience at Big Rock 
Point, 4:33458 
Review of plutonium utilization in PWRs, 4:33461 
Westinghouse Pu recycle experience and design, 4:32530 
PLUTONIUM RECYCLE/MEETINGS 
Proceedings of the topical meeting on the plutonium fuel cycle, 
4:32528 
PLUTONIUM RECYCLE/RADIOACTIVE WASTE 
MANAGEMENT 
= on the management of plutonium fuel cycle wastes, 
4:32559 
P-N JUNCTIONS/FABRICATION 
Transmission electron microscopy and electrical properties 
measurements of laser doped silicon and GaAs, 4:34147 (CONF- 
781121-19) 
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See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONITIS/RADIOINDUCTION 
Early effects of inhaled **°Pu(NOs), aerosols in beagle dogs, 
4: 34927 (PNL-2850(Pt.1)) 
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POLAND/ELECTRIC POWER INDUSTRY 
Technical services for power plants and energetic objects, 4:33764 
(AED-CONF-78-155-059) 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLARIZATION 
(For the process and condition in classical physics only; see also SPIN 
ORIENTATION.) 
POLARIZATION/COMPUTER SIMULATION 
Polarization curve-fitting by computer modelling, 4:34208 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/TOXICITY 
Biology Division: annual progress report, September 30, 1978, 
4:34919 (ORNL-5496) 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
POLLUTION ABATEMENT/BUDGETS 
Environmental control technology activities of the Department of 
Energy in FY 1978, 4:33667 (DOE/EV-0031) 
POLLUTION ABATEMENT/INPUT-OUTPUT ANALYSIS 
Pricing problems in an input-output approach to environment 
protection, 4:33668 
POLLUTION ABATEMENT/TAXES 
Pricing problems in an input-output approach to environment 
protection, 4:33668 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/BUDGETS 
Environmental control technology activities of the Department of 
Energy in FY 1978, 4:33667 (DOE/EV-0031) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 


SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Two methods with dry residues for the absorptive bonding of 
harmful gases during their development, 4:34579 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Filtering separators behind firing installations. Report on a visit to 
the USA, 4:34575 
POLONIUM 200/ENERGY LEVELS 
Nuclear data sheets for A= 200, 4:35236 
POLONIUM 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A= 200, 4:35236 
POLONIUM 206/ENERGY LEVELS 
Nuclear data sheets for A=206, 4:35237 
POLONIUM 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 
POLONIUM 210/DOSE RATES 
Radiological surveys of Idaho phosphate ore processing - the Wet 
Process Plant. Technical note, 4:34786 (PB-283469) 
POLONIUM 218/ADSORPTION 
Adsorption of radium A to monodispersed aerosol, 4:34795 
POLYACRYLATES/CHEMICAL RADIATION EFFECTS 
Effect of $gamma$-irradiation on polymer-compounded mineral 
oil, 4:32360 
POLYCYCLIC AROMATIC HYDROCARBONS/LIQUID 
COLUMN CHROMATOGRAPHY 
Determination of polycyclic aromatic hydrocarbons in dust 
deposits by high-performance liquid chromatography using 
multi-wavelength detection. Pt. 1. Qualitative results, 4:34328 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLVENT 
EXTRACTION 


Determination of polycyclic aromatic hydrocarbons in dust 
deposits by high-performance liquid chromatography using 
multi-wavelength detection. Pt. 1. Qualitative results, 4:34328 

POLYENES/CHEMICAL PROPERTIES 

Characteristics of low-molecular-weight polybutenes produced by 

different manufacturing methods, 4:32371 
POLYENES/PRODUCTION 
Method for production of low-molecular-weight polybutenes for 
various purposes (review), 4:32315 
POLYETHYLENES/PHYSICAL RADIATION EFFECTS 
Plastics in nuclear energy engineering, 4:34294 
POLYMER FLOODING 
See MICROEMULSION FLOODING 


POTASSIUM HYDRIDES/CHEMICAL REACTIONS 


POLYMERS 
See also PLASTICS 
SILICONES 
POLYMERS/AMORPHOUS STATE 
Amorphous contribution to the modulus of a semi-crystalline 
polymer, 4:34292 
POLYMERS/DIFFUSION 
Behavior of bioplymers in high magnetic fields, 4:34843 (PNL- 
2850(Pt.1)) 
POLYMERS/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress Report No. 16, April-September 1978, 4:33094 (BNL- 
25 


POLYMERS/YIELD STRENGTH 
Evaluation of stiffness properties for different morphologies in 
polymer blends and composites, 4:34293 (UCRL-81582) 
POLYMERS/YOUNG MODULUS 
Amorphous contribution to the modulus of a semi-crystalline 
polymer, 4:34292 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYSACCHARIDES 
See also CELLULOSE 
LIGNIN 


STARCH 
POLYSACCHARIDES/BIOCHEMISTRY 
Polysaccharides from heterocyst and spore envelopes of a blue- 
green alga (Anabaena cylindrica), 4:34852 
POLYSULFIDES 
See SULFIDES 
INDS 


See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POOL TYPE REACTORS 
See also BSR-1 REACTOR 
BSR-2 REACTOR 
IEAR-1 REACTOR 
KUR REACTOR 
POOL TYPE REACTORS/REACTOR NOISE 
Analysis of pool-type reactor noise, 4:33548 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS/TEMPERATURE EFFECTS 
Threadfin shad impingement: effect of cold stress on a reservoir 
community. Environmental Sciences Division Publication No. 
1198, 4:33195 (NUREG/CR-0637) 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/DENSITY 
Study of mathematical models of mutation and selection in multi- 
locus systems. Annual progress rt, December 1, 1977- 
November 30, 1978, 4:34875 (( 2472-05) 
POROUS MATERIALS/DRYING 
Development of a mechanistic theory for drying of porous media 
using two-fluid, two-phase flow theory, 4:32020 (UCRL-81604) 
POSITION INDICATORS 
See DISPLACEMENT GAGES 
= ITION SENSITIVE sonora: -~ 
ccenn Aare: ot areas chambers, 4:34 


 Tiossdiniaoall reconstruction in planar positron cameras 
fourier deconvolution of generalized tomograms (DOB), 
4:34885 
POSITRONIUM/BEAM PRODUCTION 
Positronium formation in electron accelerators, 4:35085 
POTASSIUM/CATALYTIC EFFECTS 
Hydrogenation of carbon monoxide over alkali metal-graphite 
intercalates. Reaction selectivity and catalyst deactivation 
characteristics, 4:34348 
POTASSIUM/CORROSIVE EFFECTS 
Deterioration of insulating wall materials near the electrodes, 
4:33869 
POTASSIUM/METALLURGICAL EFFECTS 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 
POTASSIUM/VAPOR PRESSURE 
Slag-seed equilibria and separations related to the MHD system, 
4:33901 (FE-2524-8) 
POTASSIUM 41/ENERGY-LEVEL TRANSITIONS 
Analysis of parity ——s nuclear Knol at low energy, 4:35183 
POTASSIUM FLUORIDES/TRANSITI ERATURE 
High pressure alles of soft mode ier in solids, 4:34269 
POTASSIUM HYDRIDES/CHEMICAL REACTIONS 
Hydrolysis of octahydrotriborate in cold acidic methanol-water 
solutions. Preparation of Bs; H7OH2 and BsH,OH™, 4:34346 





POTASSIUM HYDRIDES/CRYSTAL-PHASE 


POTASSIUM HYDRIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
POTASSIUM IONS/TRANSLOCATION 
Model for the control of potassium transport in PHA-stimulated 
human blood lymphocytes, 4:34847 


Corrosion of Fe alloys in Hitec at 823K (Ma' 
central receiver power plants), 4:32945 (GAND-70 £256) 
POTASSIUM OXIDES/SPECIFIC HEAT 
Analytical expressions for the heat capacities of alkali silicate 
liquids (900° to 1800°K), 4:34282 
POTASSIUM OXIDES/VAPOR PRESSURE 
Slag-seed equilibria and separations related to the MHD system, 
4:33904 (FE-3087-2) 
POTASSIUM PERCHLORATES/ELECTRIC CONDUCTIVITY 
Electrical resistivity of TiH/sub x/ and TiH/sub x//KC10,, 
4:34739 (MLM-2589) 
POWER DEMAND/ECONOMETRICS 
Mixed approach to forecasting peak system load, 4:33724 
POWER DEMAND/FORECASTING 
Comparison of Energy Information Administration and 
Bonneville Power Administration load forecasts, 4:33765 
(DOE/EIA-0103/26) 
ey supply 1985: an analysis of demand and supply, 4:33775 
ae proach to forecasting peak system load, 4:33724 
ENERATION/COST 
"Sead generating costs: coal and nuclear plants, 4:33776 (NUREG- 


0248) 
POWER GENERATION/FUEL CONSUMPTION 
Monthly report, data for September 1978 cost and quality of fuels 
for electric utility plants, 4:33175 (DOE/EIA-0075-9(78)) 
POWER GENERATION/GAS TURBINES 
Gas turbine packages further Iranian grid development (Built by 
AEG-Kanis; 10 units each with 25-MW output), 4:33779 
Olympus passes 500,000 hours in ground-based application (Rolls- 
Royce gas generator), 4:33778 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/DESIGN 
Computerized power supply analysis: state equation generation 
and terminal models. Final report, 2 Feb 1976-2 Apr 1978, 
4:33116 (N-78-26374) 
POWER PLANTS/EFFICIENCY 
Usaf terrestrial energy study. Volume III. Part 2. Ener 
conversion systems handbook. Final report 1 Apr 1976-Feb 
1978, 4:33112 (AD-A-057252) 
POWER PLANTS/LIFE-CYCLE COST 
Usaf terrestrial energy study. Volume III. Part 2. Energy 
conversion systems handbook. Final report 1 Apr 1976-Feb 
1978, 4:33112 (AD-A-057252) 
POWER PLANTS/NOISE POLLUTION 
Noise levels in U.S. Army Corps of Engineers powerhouses. 
Interim report, 4:34989 (AD-A-058545) 
POWER PLANTS/PERFORMANCE 
Usaf terrestrial energy study. Volume III. Part 2. Energy 
conversion systems handbook. Final report 1 Apr 1976-Feb 
1978, 4:33112 (AD-A-057252) 
POWER PLANTS/SITE SELECTION 
Power plant siting: a literature review, 4:33669 
POWER REACTORS 
See also ARKANSAS-1 REACTOR 
BELOYARSK-I REACTOR 
BELOYARSK-2 REACTOR 
BEZNAU-1] REACTOR 
BEZNAU-2 REACTOR 
BIG ROCK POINT REACTOR 
BOR-60 REACTOR 
BORSSELE REACTOR 
BRUCE-1 REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CONNECTICUT YANKEE REACTOR 
DODEWAARD REACTOR 
GARIGLIANO REACTOR 
GENKAI-1 REACTOR 
GENTILLY REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
JOYO REACTOR 
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MIHAMA-1 REACTOR 
MILLSTONE-2 REACTOR 
MONJU REACTOR 
N-REACTOR 
OBRIGHEIM REACTOR 
OYSTER CREEK-1] REACTOR 
PEACH BOTTOM-1 REACTOR 
PHENIX REACTOR 
PROCESS HEAT REACTORS 
RAJASTHAN-1 REACTOR 
RWE-BAYERNWERK REACTOR 
SELNI REACTOR 
SHIPPINGPORT REACTOR 
SNR-1] REACTOR 
TROJAN REACTOR 
WWER TYPE REACTORS 
See BIBLIS-3 REACTOR 
POWER REACTORS/COMPARATIVE EVALUATIONS 
Different types of power reactors and provenness, 4:33250 (AED- 
Conf-77-498-020) 
POWER REACTORS/DESIGN 
Guidebook to nuclear reactors, 4:33268 
Technical description of other types of reactors (LMFBR; 
HTGR, PHWR), 4:33329 (AED-Conf-77-498-082) 
POWER REACTORS/FUEL CANS 
Temperature dependence of irradiation damage in zirconium 
alloys, 4:34254 
POWER REACTORS/HEAT EXCHANGERS 
Modular heat exchanger (Patent), 4:33485 
POWER REACTORS/HEAT TRANSFER 
Sensitivity theory for reactor thermal-hydraulics problems, 
4:33469 
POWER REACTORS/LOOSE PARTS MONITORING 
Experience in loose parts monitoring of operating nuclear power 
plants, 4:33512 
POWER REACTORS/PRESSURE TUBES 
Temperature dependence of irradiation damage in zirconium 
alloys, 4:34254 
POWER REACTORS/PRESSURE VESSELS 
Safety of pressure vessels, 4:33553 (AED-Conf-77-013-188) 
POWER REACTORS/PRIMARY COOLANT CIRCUITS 
Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 
POWER REACTORS/REACTOR COMPONENTS 
Transference of know-how for the fabrication of heavy 
components for nuclear power reactors, 4:33475 (AED-Conf- 
771-498-048) 
POWER REACTORS/REACTOR CONTROL SYSTEMS 
Experience in loose parts monitoring of operating nuclear power 
plants, 4:33512 
Statistical algorithm for automated signature analysis of power 
spectral density data, 4:33510 
POWER REACTORS/REACTOR CORES 
Sensitivity theory for reactor thermal-hydraulics problems, 
4:33469 
POWER REACTORS/REACTOR PROTECTION SYSTEMS 
Impact of aging mechanisms on reactor safety system 
performance, 4:33600 
POWER SUBSTATIONS/ELECTRIC FIELDS 
Substation electric field measuring techniques using scale models, 
4:33213 
POWER SUBSTATIONS/SIZE 
Distribution planning: state of the art and extensions to substation 
sizing, 4:33214 
POWER SUPPLIES 
Electromagnetic processes in the circuit with series-in-turn 
connection of converters and load sections at supply voltage 
inequality, 4:35438 (NITEFA-B-0355) 
POWER SUPPLIES/CATHODES 
Development of spark cathode E-guns. Draft final reprt, Phase I, 
July-October 1978, 4:35436 (DOE/DP-01597-1) 
POWER SUPPLIES/DESIGN 
Pulsed power supplies for laser flashlamps. Final report, 4:35455 
(UCRL-13964) 
POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/CONTROL 
Power-system state estimation using linear programming, 4:33199 
POWER SYSTEMS/CONTROL EQUIPMENT 
Procedure for the assessment of the efficiency of control devices 
in electrical networks, 4:33198 
POWER SYSTEMS/DATA PROCESSING 
Associative memories and on-line evaluation of the functioning of 
electric power systems, 4:33234 
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POWER SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Criteria for determining the amount of protection required, 
4:33201 
POWER SYSTEMS/EVALUATION 
Associative memories and on-line evaluation of the functioning of 
electric power systems, 4:33234 
POWER SYSTEMS/FAILURE MODE ANALYSIS 
Coal mine electrical system evaluation. Volume I. Continuous 
monitoring. Annual report, 4:32098 (PB-283490) 
POWER SYSTEMS/FAILURES 
Analysis and characterization of security regions in power 
systems, 4:33194 (HCP/T-5011) 
Thermal power plants during the 1976 network breakdown in 
Southern Germany and Austria, 4:33197 
POWER SYSTEMS/LOAD MANAGEMENT 
Economical energy use due to automation, 4:33976 
Frequency relays for load shedding, 4:33238 
Mixed approach to forecasting peak system load, 4:33724 
POWER SYSTEMS/LOW-HEAD HYDROELECTRIC POWER 
PLANTS 
Generation and interface technology, 4:32795 (IDO-10076) 
POWER SYSTEMS/MONITORING 
Power-system state estimation using linear programming, 4:33199 
POWER SYSTEMS/NETWORK ANALYSIS 
Computerized power supply analysis: state equation generation 
and terminal models. Final report, 2 Feb 1976-2 Apr 1978, 
4:33116 (N-78-26374) 
POWER SYSTEMS/OPTIMIZATION 
Distribution planning: state of the art and extensions to substation 
sizing, 4:33214 
POWER SYSTEMS/PLANNING 
Distribution planning: state of the art and extensions to substation 
sizing, 4:33214 
Investigation of statistical models of forecasting indices of 
development of electric networks, 4:33205 
POWER SYSTEMS/POWER SUBSTATIONS 
Distribution planning: state of the art and extensions to substation 
sizing, 4:33214 
POWER SYSTEMS/REGULATORY GUIDES 
Innovations of the Technical Decree, 4:33207 
POWER SYSTEMS/RELIABILITY 
Analysis and characterization of security regions in power 
systems, 4:33194 (HCP/T-5011) 
Energy: how safe is our power supply, 4:33772 
POWER SYSTEMS/SAFETY 
Innovations of the Technical Decree, 4:33207 
POWER SYSTEMS/STABILITY 
Analysis and characterization of security regions in power 
systems, 4:33194 (HCP/T-5011) 
POWER SYSTEMS/SYSTEMS ANALYSIS 
Criteria for determining the amount of protection required, 
4:33201 
Large scale system effectiveness analysis. First annual milestone 
report, September 30, 1977-September 30, 1978, 4:33117 (TID- 
28974) 
POWER SYSTEMS/TRANSIENTS 
Calculation of transient processes in electric power systems using 
the asymptotic method of functional parameters, 4:33204 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
Power cables - an international comparison, 4:33196 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Evaluation of the economic effect of application of 
superconducting electric power lines with porous current 
conductors, 4:34446 
POWER TRANSMISSION LINES 
Development of overhead transmission lines in the GDR, 4:33219 
POWER TRANSMISSION LINES/CONSTRUCTION 
Construction of low-voltage overhead transmission lines now and 
in the future, 4:33224 
Erection of medium-voltage overhead transmission lines in wide- 
span design (German Democratic Republic), 4:33223 
Quality assurance in the construction of high-voltage power 
transmission lines, 4:33232 
POWER TRANSMISSION LINES/CORONA DISCHARGES 
Simplified approach to estimation of RIV levels from transmission 
system data, 4:33215 
POWER TRANSMISSION LINES/DESIGN 
Factors influencing the development, planning and design of high- 
voltage overhead transmission lines (German Democratic 
Republic), 4:33225 
Medium-voltage double lines--a promising design, 4:33200 
Problems of network design and their influence on the 
development of overhead transmission lines (German 
Democratic Republicr), 4:33220 


POWERED SUPPORTS/COMPARATIVE EVALUATIONS 


POWER TRANSMISSION LINES/ELECTRIC CONDUCTORS 
Graphical method for estimating strength-loss in aluminium 
conductors under fault currents, 4:33218 
POWER TRANSMISSION LINES/ELECTRIC GROUNDS 
Study of the effect of earthwire materials on lighting induced 
voltages and currents in transmission lines, 4:33216 
POWER TRANSMISSION LINES/ELECTRIC POTENTIAL 
Study of the effect of earthwire materials on lighting induced 
voltages and currents in transmission lines, 4:33216 
POWER TRANSMISSION LINES/ELECTRICAL FAULTS 
Detection by line protection of the earth-fault resistance, 4:33202 
POWER TRANSMISSION LINES/ELECTRICAL 
INSULATORS 
Insulation of 110-380 kV overhead transmission lines in the GDR, 
4:33226 
POWER TRANSMISSION LINES/EQUIPMENT 
PROTECTION DEVICES 
Application of digital techniques to the design of a remote 
protection system by means of a minicomputer, 4:33240 
Basic considerations in digital impedance relaying of transmission 
lines, 4:33239 
Busbar and breaker back-up protection--choice of types and 
applications, 4:33237 
POWER TRANSMISSION LINES/INTERFERENCE 
Simplified approach to estimation of RIV levels from transmission 
system data, 4:33215 
POWER TRANSMISSION LINES/MAINTENANCE 
Maintenance strategy for high-voltage overhead transmission lines 
(German Democratic Republic), 4:33228 
Maintenance of low-voltage overhead transmission lines and work 
under live conditions (German Democratic Republic), 4:33230 
New findings resulting from maintenance work on live overhead 
transmission lines (German Democratic Republic), 4:33222 
Use of helicopters in maintenance work on high-voltage power 
transmission lines (German Democratic Republic), 4:33233 
POWER TRANSMISSION LINES/MANUFACTURING 
Present status and future development of overhead power cables 
(German Democratic Republic), 4:33229 
POWER TRANSMISSION LINES/MATERIALS TESTING 
Experience gained in the use of soviet-made glass cap insulators, 
4:33227 
POWER TRANSMISSION LINES/OVERCURRENT 
Study of the effect of earthwire materials on lighting induced 
voltages and currents in transmission lines, 4:33216 
POWER TRANSMISSION LINES/QUALITY ASSURANCE 
Quality assurance in the construction of high-voltage power 
transmission lines, 4:33232 
POWER TRANSMISSION LINES/REGULATORY GUIDES 
Innovations of the Technical Decree, 4:33207 
POWER TRANSMISSION LINES/RELAYS 
Basic considerations in digital impedance relaying of transmission 
lines, 4:33239 
Detection by line protection of the earth-fault resistance, 4:33202 
POWER TRANSMISSION LINES/SAFETY 
Innovations of the Technical Decree, 4:33207 
POWER TRANSMISSION LINES/STANDARDS 
New regulations for the erection of overhead power lines above 1 
kV (German Democratic Republic), 4:33221 
POWER TRANSMISSION TOWERS 
Medium-voltage double lines--a promising design, 4:33200 
POWER TRANSMISSION TOWERS/CONSTRUCTION 
Economical tower foundations (German Democratic Republic), 
4:33231 
POWER TRANSMISSION TOWERS/DESIGN 
Medium-voltage double lines--a promising design, 4:33200 
POWER TRANSMISSION TOWERS/FOUNDATIONS 
Economical tower foundations (German Democratic Republic), 
4:33231 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
POWER-COOLING-MISMATCH ACCIDENTS/HYDRAULICS 
Power-Cooling-Mismatch Test Series Test PCM-7. Experiment 
operating specifications (PWR), 4:33596 (TFBP-TR-311) 
POWER-COOLING-MISMATCH ACCIDENTS/ 
TEMPERATURE GRADIENTS 
Power-Cooling-Mismatch Test Series Test PCM-7. Experiment 
operating specifications (PWR), 4:33596 (TFBP-TR-311) 
POWERED SUPPORTS 
Canopy and shield structure for a supporting shield in a seam-like 
mine deposit (Patent), 4:32117 
Mining machine having advancing mine roof supports (Patent), 
4:32120 
POWERED SUPPORTS/COMPARATIVE EVALUATIONS 
Principles of operation of hydraulic supports regarded as 
rheological systems, 4:32153 





POWERED SUPPORTS/DESIGN 
Principles of operation of — supports regarded as 
systems, 4:321 
PO SUPPORTS/ MATHEMATICAL MODELS 
————. of operation of hydraulic supports regarded as 
systems, 4:32153 
PO SUPPORTS/STRESSES 
Probability, statistical indices of sudden roof subsidences, 4:32155 
PREGNANCY/BIOLOGICAL EFFECTS 
Influence of pregnancy y and lactation on response of rats to 
plutonium (#**Pu), 4:34942 (PNL-2850(Pt.1)) 


Technology standards for structure, 
me ting facilities ase 4:33399 
VESSELS/CRACKS 
PCritical experiments, measurements and analyses nom establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly report, April-June 1978, 4:33481 (NUREG/CR-0652) 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments, 4:34181 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Critical experiments, measurements and analyses oom establish a 
crack arrest methodology for nuclear pea essel steels. 
Quarterly report, April-June 1978, 4:33481 (NUREG/CR-0652) 
Safety of the containment. Principles and proving rupture 
protection of reactor pressure vessels in light-water nuclear 
power plants, 4:33558 (AED-Conf-78-004-003) 
Structural i integrity of water reactor pressure boundary 
components. Progress report for period ending 30 November 
1977, 4:33275 (AD-A-058588) 
PRESSURE VESSELS/MATERIALS TESTING 
Investigation of strength of vessels of different steel types under 
conditions of static and low cycle loading, 4:33489 
PRESSURE VESSELS/RELIABILITY 
Safety of pressure vessels, 4:33553 (AED-Conf-77-013-188) 
PRESSURE VESSELS/SEALING MATERIALS 
Fabrication of the 320-CM-OD all-ceramic ZT-40 torus, 4:35470 
(LA-UR-79-86) 
PRESSURE VESSELS/STRAINS 
PCRV structural response verification (HTGR), 4:33334 (GA-A- 
15171) 
PRESSURE VESSELS/STRESS ANALYSIS 
Comparison of elastic- — and variable modulus-cracking 
constitutive models for prestressed concrete reactor vessels, 
4:33577 (LA-UR-78-2873) 
PRESSURE VESSELS/STRESSES 
3 ‘weer response verification (HTGR), 4:33334 (GA-A- 
1 
PRESSURE VESSELS/WELDED JOINTS 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments, 4:34181 
Review of work related to reheat cracking in nuclear reactor 
pressure vessel steels, 4:33483 
WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/CRACKS 
Comparison of ee = 4 a and variable modulus-cracking 
constitutive models for prestressed concrete reactor vessels, 
4:33577 (LA-UR-78-2873) 
PRESTRESSED CONCRETE/DUCTILITY 
Comparison of elastic- eee and variable modulus-cracking 
constitutive models for prestressed concrete reactor vessels, 
4:33577 (LA-UR-78-2873) 
PRIMARY BATTERIES/CLOSURES 
Activable electrochemical power source (Patent), 4:33651 
PRIMARY BATTERIES/DESIGN 
Zinc-air miniature cell and method of production (German 
patent), 4:33627 
PRIMARY BATTERIES/ELECTROLYTES 
Galvanic element (German patent), 4:33643 
PRIMARY BATTERIES/MANUFACTURING 
Zinc-air miniature cell and method of production (German 


poet 4:33627 
YY COOLANT CIRCUITS 


Technology standards for structure, etc. concerning nuclear 
power generating facilities (Japan), 4:33399 
PRIMARY COOLANT CIRCUITS/CORROSION PRODUCTS 
Activated corrosion products released by thermal shocks in 
reactor primary circuits (PWR), 4:33302 (CEA-CONF-4183) 
Recent improvements in the filtration of corrosion products in 
high temperature water and application to reactor circuits, 
4:33301 (CEA-CONF-4182) 
Y COOLANT CIRCUITS/FILTERS 
Recent improvements in the filtration of corrosion products in 
ply perature water and application to reactor circuits, 
3301 (CEA-CONF-4182) 
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PRIMARY COOLANT CIRCUITS/HYDRAULI 

Reactorhydraulic model investigations, 4:33309 (VEIKE-1S: 97- 
021-2) 

PRIMARY COOLANT CIRCUITS/IN-SERVICE INSPECTION 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 1. Overall study results (LMFBR), 4:33358 
(GEFR-00405(Vol.1)) 

Improvements to the maintainability and inspection of a oy metal 

systems. Volume 2. Plant layout improvements (LMFBR), 
4:33359 (GEFR-00405(Vol.2)) 
PRIMARY COOLANT CIRCUITS/PIPES 

Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 

45, July-September 1978, 4:33480 (NUREG/CR-0541) 
PRIMARY COOLANT CIRCUITS/REACTOR ANCE 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 1. Overall study results (LMFBR), 4:33358 
(GEFR-00405(Vol.1)) 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 2. Plant layout improvements (LMFBR), 
4:33359 (GEFR-00405(Vol.2)) 

PRIMARY COSMIC RADIATION/NUCLEAR MATTER 
What is Centauro -Z nuclear matter blob in primary cosmic 
— 4:35121 (SLAC-PUB-2250) 
PR 


See also ELECTROSTATIC PROBES 
PROBES/CALIBRATION 
Dilution probe for an aerosol mass monitor, 4:34730 (PNL- 
2850(Pt.1)) 
PROCESS 


HEAT 
See also SOLAR PROCESS HEAT 
PROCESS HEAT/FUEL SUBSTITUTION 
Electricity in lieu of nautral gas and oil for industrial thermal 
onaeay: a preliminary survey, 4:34029 (ORNL/TM-5937) 
PROCESS S HEAT REACTORS/COAL GASIFICATION 
Gasification with nuclear reactor heat, 4:32008 (AED-Conf-77- 


565-002) 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/PHOTOCHEMICAL REACTIONS 
Homogeneous saa of - 2 beet Se of water by visible 
light. Mediation by a tris( image 
cobalt(II) macrocycle rec 4:3273 
PROGENY/BIOLOGICAL ADAPTATION 
Effects of chronic i ion of tritiated water on prenatal brain 
devel t (Rats), 4:34944 
PROGENY/BIOLOGICAL RADIATION EFFECTS 
Distribution and retention of Pu administered to rats at 
representative stages of gestation, 4:34950 (PNL-2850(Pt.1)) 
PROGENY /DELA ATION EFFECTS 
Late effects of ***Pu administered at representative stages of 
gestation (Rats), 4:34939 (PNL-28 .1)) 
OGRAMMING LANGUAGES/COMPARATIVE 
EVALUATIONS 
Micro/mini and hybrid computer costs for solving dynamic 
models, 4:35492 (UNI-SA-60) 
OJECTILES/DRAG 


Ballistics tables for spheres 7.5 to 25 mm (0.3 to 1 in.) in diameter, 
4:35105 (UCRL-52755) 
PROJECTILES, RIES 
Ballistics tables for spheres 7.5 to 25 mm (0.3 to 1 in.) in diameter, 
4:35105 (UCRL-52755) 
PROMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPANOLS/CHEMICAL REACTIONS 
Infrared laser induced organic reactions. 2. Laser vs. thermal 
inducment of unimolecular and hydrogen bromide catalyzed 
bimolecular dehydration of alcohols, 4:34380 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS/PERFORMANCE 
Tho x-ray experiment aboard HEAO-1, 4:35020 (N-78- 
1 
PROPORTIONAL COUNTERS/PERFORMANCE TESTING 
A study of the feasibility of using a gas-filled proportional counter 
as an in-core high energy een spectrometer. Final 


rt, 4:34688 (PB-284 
PROPYLENE/CHEMICAL CAL REACTION YIELD 


Infrared laser induced organic reactions. 2. Laser vs. thermal 
inducment of unimolecular and hydrogen bromide catalyzed 
bimolecular dehydration of alcohols, 4:34380 

Role of readsorption in determining the product distribution 
during CO hydrogenation over Fe single crystals, 4:32741 
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PROTACTINIUM 231/CRITICAL MASS 
Possible criticality of protactinium-231, 4:33470 
PROTACTINIUM 231/SPONTANEOUS FISSION 
Spontaneous fission activities, 4:35242 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEINS 
See also FERRITIN 
HISTONES 
PEPTIDES 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Oligomycin-dependent ionophoric protein subunit of 
mitochondrial adenosinetriphosphatase (Yeasts), 4:34860 
Regulation of S-100 synthesis in rat glial cells, 4:34846 (PNL- 
2850(Pt.1)) 
PROTEINS/BIOSYNTHESIS 
Regulation of S-100 synthesis in rat glial cells, 4:34846 (PNL- 
2850(Pt.1)) 
PROTEINS/MOLECULAR STRUCTURE 
Mutagenesis and Teratogenesis Section (X radiation, gamma 
radiation), 4:34920 (ORNL-5496) 
PROTON BEAMS/ELECTRON COOLING 
Electron space charge and solenoidal field effects on the proton 
cooling ring, 4:34625 (CONF-7706150-P1) 
End effects of the cooling section on the proton (antiproton) 
beam, 4:34626 (CONF-7706150-P1) 
Proton cooling ring lattice design including electron beam tune 
shift, 4:34624 (CONF-7706150-P1) 
PROTON BEAMS/USES 
Experimental use of neutrinos from ISABELLE beam dumps, 
4:34665 (BNL-25863) 
PROTON REACTIONS/CAPTURE 
13C(antip,yo 1)'*N reaction (6.25 to 17.0 MeV), 4:35194 (ORO- 
1067-T1) 
Calculatin of angular distribution coefficients for *°Si(p,‘yo) by the 
DSD model (5 to 15 MeV), 4:35207 (ORO-1067-T1) 
Direct-semidirect reaction contributions in the GDR region of the 
isobaric analogue states of the reaction **Sr(p,7yo), 4:35216 
(ORO-1067-T1) 
Giant dipole resonance built on the ground and the first state of 
31P (5 to 7 MeV), 4:35206 (ORO-1067-T1) 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Cross-section measurements for *Be(p,n)°B, **N(p,n)*°O and 
18C(p,n)8N (10 to 17 MeV), 4:35193 (ORO-1067-T1) 
Neutron spectra from the reaction ‘°° Ag(p,n)!°°Cd in the proton- 
energy region E/sub p/=6 and 7 MeV, 4:35229 
PROTON REACTIONS/ELASTIC SCATTERING 
Analysis of elastic scattering of 0.8 GeV polarized protons from 
16Sn and '*Sn (Differential cross sections, analyzing power, 
Herman-McManus-Thaler formation), 4:35223 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
Noneikonal effects in the spin-dependent proton-nucleus 
interactions (Scattering amplitudes, 800 MeV, Glauber 
diffraction), 4:35213 (LA-7611-MS) 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. II. Results, 4:35185 
PROTON REACTIONS/FISSION 
Observation of the effect of central collisions leading to formation 
of a compound nucleus in interaction of 200-MeV protons with 
nuclei, 4:35233 
PROTON REACTIONS/INELASTIC SCATTERING 
Effects of spin-orbit deformation in inelastic scattering at 0.8 GeV 
(Differential cross sections, analyzing power), 4:35196 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
PROTON REACTIONS/KNOCK-OUT REACTIONS 
Dynamics of formation of cluster fragments in the quasielastic 
«mockout reaction *Li(p, pt)*He with allowance for distorting 
factors, 4:35186 
PROTON REACTIONS/P INVARIANCE 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
PROTON REACTIONS/PARTICLE PRODUCTION 
Evidence for the Y” and a search for new narrow resonances, 
4:35123 
Particle yields in 7A and pA collisions at high energies: an 
argument for the composite quark model, 4:35157 
PROTON REACTIONS/QUASI-ELASTIC SCATTERING 
Dynamics of formation of cluster fragments in the quasielastic 
knockout reaction ®Li(p, pt)*He with allowance for distorting 
factors, 4:35186 
Observation of dependence of the left-right asymmetry of 
quasielastic scattering of polarized protons of 635 +- 15 MeV 
= m1 12C, and '*O on the momentum of the residual nucleus, 
4: 


PUMPED STORAGE POWER PLANTS 


PROTON REACTIONS/SCATTERING 
Analysis of parity violating nuclear effects at low energy, 4:35183 
PROTON REACTIONS/TOTAL CROSS SECTIONS 
Parity non-conservation in low energy scattering of nucleons by 
light nuclei. I. Theoretical framework, 4:35184 
PROTON-ANTIPROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive reactions in the central region, 4:35166 
PROTON-ANTIPROTON INTERACTIONS/PAIR 
PRODUCTION 
Interference of identical particles in p-barp interactions at 22.4 
GeV/c, 4:35125 
PROTON-NEUTRON INTERACTIONS/DIFFRACTION 
MODELS 
Diffractive dissociation of a nucleon into the Nz system in the 
threshold region., 4:35170 
PROTON-NEUTRON INTERACTIONS/MASS SPECTRA 
New quarks and old ones, too (400 GeV), 4:35122 
PROTON-PROTON INTERACTIONS/CROSS SECTIONS 
P-p reactions on the sun (p+p—D-+e* +v and p+p+e—D+v), 


4:35038 
PROTON-PROTON INTERACTIONS/DIFFRACTION 
MODELS 
Study of diffractive dissociation of protons with the aid of 
parametrically invariant quantities at 25 and 200 GeV/c, 
4:35126 
PROTON-PROTON INTERACTIONS/P INVARIANCE 
Analysis of parity violating nuclear effects at low energy, 4:35183 
PROTOPLASTS 
See PLANT CELLS 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also ETA MESONS 
PIONS 
PSEUDOSCALAR MESONS/PARTICLE PRODUCTION 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209) 
PSEUDOSCALAR MESONS/QUARK MODEL 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209) 
PSORALEN/CROSS-LINKING 
Possibilities and problems in uv radiation carcinogenesis 
experiments, 4:34918 (CONF-7809 133-1) 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
GAS UTILITIES 
PUBLIC UTILITIES/PUBLIC OPINION 
In quest of public understanding, 4:33661 
PULSARS 


Research in space physics at the University of Iowa. Annual 
report, 1977, 4:35061 (N-78-27033) 
PULSARS/EMISSION SPECTRA 
Pulsar observations with a time resolution of 10 psec at 102;.5 
MHz (PSR 0329+ 54,0809 + 74, 0834+-06, 0950+08, 1133+ 16, 
1508 +55, 1919+21), 4:35024 
Radio-emission spectra of five pulsars in the 17-1420 MHz range, 
4:35025 
PULSED MHD GENERATORS 
Some results of MHD-laser investigation, 4:33837 
PULSED MHD GENERATORS/ELECTRON DENSITY 
Experimental fluctuation analysis in a noble gas MHD generator, 
4:33910 
PULSED MHD GENERATORS/ELECTRON TEMPERATURE 
Experimental fluctuation analysis in a noble gas MHD generator, 
4:33910 
PULSED MHD GENERATORS/FLUCTUATIONS 
Experimental fluctuation analysis in a noble gas MHD generator, 
4:33910 
PULSED MHD GENERATORS/PERFORMANCE 
Disk geometry applied to open cycle MHD power generation: 
experiments and theoretical considerations, 4:33834 
PULSED MHD GENERATORS/PLASMA SEEDING 
Disk geometry applied to open cycle MHD power — 
experiments and theoretical considerations, 4:338 
PULSED MHD GENERATORS/SHOCK HEATING 
Investigation of energy exchange process between plasma and 
driver gas in magnetic field, 4:33948 
PULSED MHD GENERATORS/TEST FACILITIES 
— -_ progress on the NASA Lewis H2-O2. MHD program, 
PUMPED STORAGE POWER PLANTS 
Requirements for maneuverability of power plant units from the 
oo ~y view of a power and heat energy-generation system, 
: 1 





PUMPED STORAGE POWER PLANTS/EFFICIENCY 


PUMPED STORAGE POWER PLANTS/EFFICIENCY 
Energy characteristic data of pumped storage plants and their 
evaluation, 4:33613 
PUMPED STORAGE POWER PLANTS/OPERATION 
Energy characteristic data of pumped storage plants and their 
ovelentian, 4:33613 
PUMPED STORAGE POWER PLANTS/PENSTOCKS 
enn an applied to HT80 heavy plates for 


tock, 4: 
PUMPED STORAGE POWER PLANTS/TECHNOLOGY 
ASSESSMENT 


Underground hydroelectric pumped storage: an evaluation of the 
concept. Final report, 4:33612 (TID-29412) 


See also ELECTROMAGNETIC PUMPS 
SOLAR WATER PUMPS 
TURBOMACHINERY 
PUMPS/EFFICIENCY 
Improving the efficiency of natural gas irrigation pumping plants. 
echnical report, 1 January 1976-31 December 1978, 4:34038 
I-12) 
Reduction of hydrodynamic resistances in centrifugal ‘eas 
operating on low-concentration aqueous solutions o 
lyacrylamide, 4:32351 
PS/INSTALLATION 
Operating instructions, Spandau electrical submersible coolant 
_—, 4:34411 — = 


Operating instructions, Spandau electrical submersible coolant 
umps, 4:34411 oe 
PUMPS PS/MECHANICAL VIBRATIONS 
ooo of forced oscillating motion of the string of rods of a 


~ t of a deep-well pump installation, 4:32256 
PUMPS/OPEI ON 


Technology assessment of geothermal pumping equipment. final 
report, July 1978, 4:33091 (ALO-4162-2) 
PUMPS/OPTIMIZATION 
Application of experiment planning to the pumping-out of gasified 
:32255 


Improving the efficiency of natural irrigation pumping plants. 
echnical report, 1 January 1976-31 December 1978, 4:34038 
(NMEI-12) 
PUMPS/TECHNOLOGY ASSESSMENT 
—a assessment of geothermal [pumping equipment. final 
uly 1978, 4: 33091 (ALO-4162-2) 
PROCESS 
Chemical behavior of plutonium in LWR fuel reprocessing 
solutions, 4:32533 
= acid distribution coefficients in Purex processing, 
4:3 
Photochemical separation of actinids in the Purex Process, 4:32534 
Present state of knowledge concerning the nuclear back-end- 
cycle, 4:32517 (AED-Conf-77-470-003) 
Radioactive effluents from fuel reprocessing plants, 4:32566 
(AED-Conf-77-473-001) 
PUREX PROCESS/MANUALS 
= book of purex process for operators, 4:32523 (PNCT-852-77- 


) 
PUREX PROCESS/RADIOACTIVE WASTE PROCESSING 


Treatment of highly radioactive wastes, 4:32608 
PURINES/PH Y 


Energy transfer mechanisms in photobiological reactions. Final 
ss, 1 April 1960-31 March 1979 (Photodynamic processes in 
ected biomolecules), 4:34905 (COO-875-180) 
PUROX PYROLYSIS PROCESS/ECONOMICS 
Technical and economic feasibility study for the industrial 
utilization of waste derived fuel gas (Feasibility study of 
medium-Btu production from waste using Purox Process), 
4:34090 (SAN-2092-T1) 
PUROX PYROLYSIS PROCESS/FEASIBILITY STUDIES 
Technical and economic feasibility study for the industrial 
utilization of waste derived fuel gas (Feasibility study of 
medium-Btu gas production from waste using Purox Process), 
4:34090 (SAN-2092-T1) 
PVC SYSTEMS/DESIGN 
Fixed metered orifice device for PCV systems of internal 
combustion poh, oad (Patent), 4:34141 
PWR TYPE REA 
See also ARKANSAS-1 REACTOR 
BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
BORSSELE REACTOR 
CALVERT CLIFFS-1 REACTOR 
CALVERT CLIFFS-2 REACTOR 
CONNECTICUT YANKEE REACTOR 
GENKAI-1 REACTOR 
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LOFT REACTOR 
MIHAMA-1 REACTOR 
MILLSTONE-2 REACTOR 
OBRIGHEIM REACTOR 
SELNI REACTOR 
SHIPPINGPORT REACTOR 
TROJAN REACTOR 
WWER TYPE REACTORS 
See BIBLIS-3 REACTOR 
PWR TYPE REACTORS/BLOWDOWN 
Effects of dissolved gas and downstream Pgs hy 
blowdown of a subcooled liquid, 4:33569 (CONF- 781284-2) 
Multidimensional effects in critical two-phase flow, 4:33602 
PWR blowdown heat transfer separate-effects program data 
evaluation report. THTF test series II, 4:33585 (NUREG/CR- 
0539) 
PWR TYPE REACTORS/CONSTRUCTION 
Basic information about development and construction of a PWR, 
4:33298 (AED-Conf-77-498-050) 
Requirements of labour and materials, 4:33299 (AED-Conf-77-498- 
052) 


Special points of view about development and construction of a 

PWR, 4:33297 (AED-Conf-77-498-049) 
PWR TYPE REACTORS/CONTROL 

Application of the digital rod-position indication system for 
establishment of control rod drive-line dynamic characteristics 
in a PWR, 4:33501 

Magneto-sonic type rod position monitoring system for nuclear 
power plants, 4:33498 

PWR TYPE REACTORS/CONTROL ROD DRIVES 

Application of the digital rod-position indication system for 
establishment of control rod drive-line dynamic characteristics 
in a PWR, 4:33501 

PWR TYPE REACTORS/CONVERSION RATIO 

Conversion ratio and consumption of fissile material in PWR 

reactors, 4:33304 (INIS-mf-4284) 
PWR TYPE REACTORS/COST 

Construction costs and manpower performances for current US 

nuclear plants, 4:33319 
PWR TYPE REACTORS/DECONTAMINATION 

a approach to decontamination of nuclear power plants, 
4: 

PWR TYPE REACTORS/FISSION PRODUCTS 

Carbon-14 production in nuclear reactors, 4:33289 

PWR TYPE CTORS/FUEL ASSEMBLIES 

Calculated, two-dimensional dose rates from a PWR fuel 
assembly, 4:33306 (ORNL/TM-6754) 

Mixed oxide PWR fuel assembly design at B and W, 4:33328 

PBF-LOCA test series test LOC-11 experiment operating 
specification, 4:33595 (TFBP-TR-209) 

Pressurized water reactor lateral core response routine (Fuel 
Assembly Mechanical ry ty Code) FAMREC. Interim 
report, 4:33307 (RE-A-79 

Two-phase flow phenomena in Saidies reactor technology, 
4:33587 G/CR-0677) 

PWR TYPE REACTORS/FUEL CANS 

Deformation characteristics of Zircaloy cladding in vacuum and 
steam under transient-heating conditions: summary report, 
4:33283 (NUREG/CR-0344) 

PWR TYPE REACTORS/FUEL CYCLE 

Conversion ratio and consumption of fissile material in PWR 

reactors, 4:33304 (INIS-mf-4284) 
PWR TYPE REACTORS/FUEL 
LWR fuel performance : progress in 1978. Special report, 
4:33280 (EPRI-NP- 1004-$R) 
PWR TYPE REACTOR: S/FUEL MANAGEMENT 
—— a ics of inner fuel management, 4:33300 (AED-Conf-77- 
8 
PWR TYPE REACTORS/FUEL PELLETS 

Irradiation-induced densification and PuO: particle behavior in 

mixed oxide LWR fuels, 4:33294 
PWR TYPE REACTORS/FUEL RODS 

FRAP-S3: a computer code for steady state analysis of oxide fuel 
rods. Model assessment report, 4:33305 (NUREG/CR-0673) 

FRAP-T3: a computer code for transient analysis of oxide fuel 
rods; model assessment report, 4:33285 (NUREG/CR-0555) 

Power-Cooling-Mismatch Test Series Test PCM-7. Experiment 
operating specifications, 4:33596 (TFBP-TR-311) 

PWR TYPE CTORS/GAMMA FUEL SCANNING 

Use of a gain stabilized Nal(T1) —— ray detection system to 

determine the power shai ight water reactor cores, 4:33500 
PWR TYPE REACTORS, CORE INSTRUMENTS 
Radiation detectors for the control of PWR nuclear boilers, 
4:33495 (CEA-CONF-4117) 
PWR TYPE REACTORS/LOSS OF COOLANT 
Boric acid effects on water _ es and LOCA thermal- 
hydraulics in PWRs, 4:33581 (LTR- 20-91) 
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Data report on series 5 reflood experiment, 4:33573 (JAERI-M- 
7450) 

Deformation characteristics of Zircaloy cladding in vacuum and 
steam under transient-heating conditions: summary report, 
4:33283 (NUREG/CR-0344) 

Implementation of a nonequilibrium condensation model in 
RELAP4/MOD7, 4:33570 (CONF-790402-7) 

K-FIX: a computer program for transient, two-dimensional, two- 
fluid flow. THREED: an extension of the K-FIX code for 
three-dimensional calculations, 4:33576 (LA-NUREG- 
6623(Suppl.2)) 

PBF-LOCA test series test LOC-11 experiment operating 
specification, 4:33595 (TFBP-TR-209) 

RELAP% stagnation properties option, 4:33567 (CDAP-TR-047) 

ROSA-II test data report, 10. Effects of secondary system and 
HPCI system in small breaks (Runs 415, 417, 421, 422), 4:33572 
(JAERI-M-7437) 

Test prediction for FLECHT-SEASET 21-rod bundle test no. 6 
(unblocked configuration), 4:33565 (CAAP-TR-044) 

Two-phase flow phenomena in nuclear reactor technology, 
4:33587 (NUREG/CR-0677) 

Two-phase interactions in countercurrent flow. Annual report, 
November 1977-October 1978, 4:33586 (NUREG/CR-0669) 

PWR TYPE REACTORS/PERSONNEL 

Preliminary assessment of the potential impacts on operating 
nuclear power plants of a 500 mrem/year occupational exposure 
limit, 4:33608 

PWR TYPE REACTORS/PHYSICAL PROTECTION 

Physical protection of nuclear facilities. Quarterly progress report, 

July-September 1978, 4:33286 (NUREG/CR-0624) 
PWR TYPE REACTORS/PLUTONIUM RECYCLE 

Mixed oxide PWR fuel assembly design at B and W, 4:33328 

Review of plutonium utilization in PWRs, 4:33461 

Westinghouse Pu recycle experience and design, 4:32530 

PWR TYPE REACTORS/POWER-COOLING-MISMATCH 

ACCIDENTS 

Power-Cooling-Mismatch Test Series Test PCM-7. Experiment 
operating specifications, 4:33596 (TFBP-TR-311) 

PWR TYPE REACTORS/PRESSURE VESSELS 

Safety of the containment. Principles and proving rupture 
protection of reactor pressure vessels in light-water nuclear 
power plants, 4:33558 (AED-Conf-78-004-003) 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Activated corrosion products released by thermal shocks in 
reactor primary circuits, 4:33302 (CEA-CONF-4183) 

Recent improvements in the filtration of corrosion products in 
high temperature water and application to reactor circuits, 
4:33301 (CEA-CONF-4182) 

PWR TYPE REACTORS/RADIOACTIVE WASTE FACILITIES 

Volume reduction processes in light water reactor radwaste 
treatment, 4:33310 

Waste processing systems in a changing regulatory environment, 
4:33313 

PWR TYPE REACTORS/RADIOACTIVE WASTES 
Sources of radioactive waste from light-water reactors and their 
physical and chemical properties, 4:33287 
PWR TYPE REACTORS/REACTOR COMMISSIONING 
Trial run of the plant, take-over, 4:33295 (AED-Conf-77-498-01 1) 
PWR TYPE REACTORS/REACTOR CORES 

Monitoring of core support barrel motion in PWRs using ex-core 
detectors, 4:33324 

Parametric study, based on physical and economic aspects, of the 
in-pile fuel cycle of pressurized light water reactor cores, 
4:33456 (CEA-N-2009) 

PWR TYPE REACTORS/REACTOR INSTRUMENTATION 

Radiation detectors for the control of PWR nuclear boilers, 
4:33495 (CEA-CONF-4117) 

PWR TYPE REACTORS/REACTOR MATERIALS 

MATPRO-Version 11: a handbook of materials properties for use 
in the analysis of light water reactor fuel rod behavior, 4:33284 
(NUREG/CR-0497) 

PWR TYPE REACTORS/REACTOR NOISE 

Improved PWR-neutron noise interpretation based on detailed 
vibration analysis, 4:33327 

Monitoring of core support barrel motion in PWRs using ex-core 
detectors, 4:33324 

Neutron noise monitoring of pressurized water reactor internal 
vibrations, 4:33323 

Neutron noise sources in PWR’s, 4:33326 

PWR TYPE REACTORS/REACTOR OPERATION 

Licensed operating reactors. Operating units status report, data as 
of 1-31-79 (USA), 4:33282 (NUREG-0020(Vol.3)(No.2)) 

PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 

Control system for selectively inhibiting protection system 
functions in a research pressurized water reactor, 4:33318 


QUALITY ASSURANCE 


PWR TYPE REACTORS/REACTOR SAFETY 
Risk assessment and risk evaluation, 4:33559 (AED-Conf-78-004- 


005) 
PWR TYPE REACTORS/REACTOR SHUTDOWN 
Guarantee of shutdown, 4:33494 (AED-Conf-78-004-011) 
PWR TYPE REACTORS/RISK ASSESSMENT 
Risk assessment and risk evaluation, 4:33559 (AED-Conf-78-004- 


005) 
PWR TYPE REACTORS/SECURITY 
Physical protection of nuclear facilities. Quarterly progress report, 
July-September 1978, 4:33286 ees 
PWR TYPE REACTORS/SITE SELECTIO 
Siting power stations using consolidated oe steam systems, 
4:33521 
PWR TYPE REACTORS/SPECIFICATIONS 
a wane (France), 4:33308 (TECHNICATOME-CONF- 
77-2 
PWR TYPE REACTORS/STEAM GENERATORS 
Photo techniques aid PWR tube sheet quality control, 4:33316 
PWR TYPE REACTORS/TEST FACILITIES 
Measurement of the electromagnetic environment at 
Primaerkreislauf, 4:34727 (NUREG/CR-0529) 
ORTCAL: a code for THTF heater rod thermocouple calibration, 
4:33583 (NUREG/CR-0342) 
PYRIMIDINES 
See also BARBITURATES 
THYMIDINE 
URACILS 
PYRIMIDINES/PHOTOCHEMISTRY 
Energy transfer mechanisms in photobiological reactions. Final 
rt, 1 April 1960-31 March 1979 (Photodynamic processes in 
selected bice biomolecules), 4:34905 (COO-875-180) 
PYRITE/CATALYTIC EFFECTS 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
PYRITE/CHEMICAL ANALYSIS 
Determination of the percentage content of pyrite in Donets coals 
by nuclear gamma resonance, 4:32067 
PYRITE/CHEMICAL COMPOSITION 
Mineral matter effects in coal liquefaction. First quarterly report, 
October 1-December 31, 1978, 4:32044 (SAND-79-0306) 
PYRITE/REMOVAL 
Coal desulfurization (Patent), 4:32004 
PYROCATECHIN 
See PYROCATECHOL 
PYROCATECHOL/CHEMICAL REACTION YIELD 
Influence of the technological parameters of the fast pyrolysis of 
Irsha-Borodino coal on the yield of pyrocatechol, 4:32054 
PYROTECHNIC DEVICES 
Electrical resistivity of TiH/sub x/ and TiH/sub x//KC10,, 
4:34739 (MLM-2589) 


Q 


QATAR/DESALINATION PLANTS 
Qatar desalination plants, 4:33170 
QUALITY ASSURANCE 
a quality verification program (Nuclear power plants), 
4:33435 
Construction sequence scale model: an aid to productivity and 
quality assurance (Nuclear power plants), 4:33437 
a QA options for operations (Nuclear power plants), 


Cost effective quality program for the manufacturer of piping 
fittings Gapan; nuclear power plants), 4:33446 

Effective quality assurance for inservice examinations (Nuclear 
power plants), 4:33439 

Fuel components QC reports (Nuclear gee pn. 4:33433 

Management of quality assurance and reliability human resources: 
the key to cost effective quality activities in the design and 
construction of nuclear power plants, 4:33431 

Nuclear plant outage management and quality assurance, 4:33448 

eae in workmanship for quality (Nuclear power plants), 

Planning for reliability, availability, and maintainability (Nuclear 
power plants), 4:33429 

Prevention of quality costs: Part I. Reactor QA system: Part II 
(German Federal Republic), 4:33447 

Productivity improvement (Nuclear A ter plants), 4:33438 

Quality activity planning and scheduling for multior tion 
(company) projects (Nuclear power plants), 4:33436 

Quality costs and trend analysis (Nuclear power plants), 4:33432 

Quality cost system in electronics (Nuclear power plants), 4:33434 





QUALITY ASSURANCE/MEETINGS 


Quality cost effectiveness in the Central Electricity Generati 
Board (United Kingdom; nuclear power plants), 4:33445 

Systems reliability analysis: applications of the SPARCS System- 
Reliability Assessment Computer Program (SPARCS-2 code, 
nuclear power plants), 4:33430 

Use of four-tier quality standards for cost effective procurement in 
Ontario Hydro (Nuclear power plants), 4:33444 

QUALITY ASSURANCE/MEETINGS 

Fifth annual national conference on nuclear power, 4:33428 
QUALITY ASSURANCE/PERSONNEL 

Auditor training (Nuclear power plants), 4:33442 

Training techniques for industry (Nuclear power plants), 4:33441 
QUALITY CONTROL/COST 

Quality cost system in electronics (Nuclear power plants), 4:33434 
QUANTUM CHROMODYNAMICS/DISTANCE 

Two-photon collisions and short-distance tests of quantum 
chromodynamics (Review, scaling), 4:35143 (SLAC-PUB-2240) 

QUANTUM CHROMODYNAMICS/HADRONS 

Two-photon collisions and short-distance tests of quantum 

chromodynamics (Review, scaling), 4:35143 (SLAC-PUB-2240) 
QUANTUM CHROMODYNAMICS/PAIR PRODUCTION 

Hadroproduction of massive lepton pairs and tests of QCD 
(Transverse momentum distribution dependence), 4:35114 
(ANL-HEP-CP-78-55) 

Recent theoretical developments in lepton pair production 
(Perturbative, quantum chromodynamics, leading log 
approximation, total cross sections), 4:35149 (DOE/ER/70004- 
206) 

QUANTUM CHROMODYNAMICS/PHOTON-PHOTON 

INTERACTIONS 

Two-photon collisions and short-distance tests of quantum 
chromodynamics (Review, scaling), 4:35143 (SLAC-PUB-2240) 

QUANTUM ELECTRODYNAMICS/CPT THEOREM 

Permutation symmetry, crossing symmetry and the CPT 

invariance of electrodynamics, 4:35283 
QUANTUM ELECTRODYNAMICS/PAIR PRODUCTION 

Photon propagator and pair production in a constant electric field, 

4:35175 
QUANTUM MECHANICS/HARMONIC OSCILLATORS 

Browian motion of a quantum oscillator and random walk in phase 

space, 4:35280 (ORO-2408-T1) 
QUARK MODEL 

See also FLAVOR MODEL 
QUARK MODEL/DECAY 

Production and decay of charmed particles in e* e~ collisions 
(Lectures), 4:35142 (LBL-8537) 

QUARK MODEL/ELECTROMAGNETIC FORM FACTORS 

Analytic properties of electromagnetic form factors and Zweig's 
rule, 4:35145 

QUARK MODEL/ELECTROPRODUCTION 

Production and decay of charmed particles in e* e~ collisions 

(Lectures), 4:35142 (LBL-8537) 
QUARK MODEL/MASS SPECTRA 

Mass spectrum and Regge trajectories of light vector mesons in 

the relativistic quark model, 4:35159 
QUARK MODEL/PARTICLE STRUCTURE 

Particle yields in 7A and pA collisions at high energies: an 

argument for the composite quark model, 4:35157 
QUARK MODEL/REGGE TRAJECTORIES 

Mass spectrum and Regge trajectories of light vector mesons in 

the relativistic quark model, 4:35159 
QUARKS/DECAY 

Horizontal interaction and weak mixing angles (b quark deay), 

4:35150 
QUARKS/MEETINGS 

Report of conference on leptons and quarks (Conference 

summary), 4:35140 (CONF-771270-(Summ.)) 
QUARKS/RADIATION DETECTION 

Experiment to search for fractionally charged quarks in Main 
Ring-Doubler collisions, 4:34650 (CONF-7706150-P2) 

Searches for magnetic monopoles and fractionally charged quarks 
as an auxiliary function for a large detector at the collider, 
4:34651 (CONF-7706150-P2) 

QUARTZ/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Radiation damage in diagnostic windows for the TFTR, 4:35464 
(CONF-790125-12) 
QUARTZ/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
QUEENSLAND/COAL MINES 
Coal shooting at Callide, 4:32144 
QUEENSLAND/NATURAL GAS DEPOSITS 

Status of hydrocarbon exploration, offshore northeastern Australia 

and the Gulf of Papua, 4:32219 


ERA Vol. 4, No. 12 


QUEENSLAND/PETROLEUM DEPOSITS 


Status of hydrocarbon exploration, offshore northeastern Australia 
and the Gulf of Papua, 4:32219 
QUINONES/BI CAL REACTION KINETICS 
Electron flow through plastoquinone and cytochromes be and f in 
chloroplasts, 4:34838 (COO-3326-75) 


RADIATION ACCIDENTS 
— release advisory capability (ARAC): update 1977 


), 4:34791 
RADIATION ACCIDENTS/RADIATION MONITORING 
— _ on off-site emergency monitoring systems, 
4: 
RADIATION BELTS/PLASMA DRIFT 
Research in s physics at the University of lowa. Annual 
rt, 1977, 4:35061. (N-78-27033) 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTION 
See also ALPHA DETECTION 
CHARGED PARTICLE DETECTION 
COSMIC RAY DETECTION 
ELECTRON DETECTION 
GAMMA DETECTION 
MUON DETECTION 
NEUTRON DETECTION 
PION DETECTION 
X-RAY DETECTION 
RADIATION DETECTION/JOSEPHSON JUNCTIONS 
oe three-dimensional array of Josephson junctions, 
RADIATION DETECTORS 
See also BUBBLE CHAMBERS 
CHERENKOV COUNTERS 
DIRECTIONAL RADIATION DETECTORS 
DOSEMETERS 
GEIGER-MUELLER COUNTERS 
HODOSCOPES 
IONIZATION CHAMBERS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
SCINTILLATION COUNTERS 
SECONDARY EMISSION DETECTORS 
SELF-POWERED DETECTORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
SPECTROMETERS 
TELESCOPE COUNTERS 
TISSUE-EQUIVALENT DETECTORS 
RADIATION DETECTORS/MEETINGS 
Nuclear science symposium, 24th; nuclear power systems 
symposium, 9th, 1977, 4:33270 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
Regulations for delivery of subsidies to radiation monitoring 
(Japan), 4:33381 
RADIATION MONITORING/COST 
Evaluation of centralized in-house environmental laboratory 
services for multi-site utilities, 4:34807 
RADIATION MONITORING/DATA ACQUISITION SYSTEMS 
oo monitoring systems: current status and future prospects, 
RADIATION MONITORING/DATA BASE MANAGEMENT 
National Biological Monitoring Inventory (Data base for 
information on biological monitoring of power plant impacts on 
environment), 4:34757 (CONF-780376-1) 
RADIATION PROTECTION/EDUCATION 
Development of a model safety training program for 
radiographers, 4:34993 
RADIATION PROTECTION/MEETINGS 
National and international standardization of radiation dosimetry, 
4:35267 Abd beak ay 1)) 
RADIATION PROTECTION LAWS/OPTIMIZATION 
News in radiation protection, 4:34914 (AED-Conf-77-408-002) 
RADIATION S. SAFETY 
See RADIATION PROTECTION 
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RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also ALPHA SOURCES 
LIGHT SOURCES 
RADIATION SOURCES/CALIBRATION STANDARDS 
National and international standardization of radiation dosimetry, 
4:35267 (STI/PUB-471(Vol.1)) 
RADIATION SOURCES/STANDARDIZATION 
National and international standardization of radiation dosimetry, 
4:35267 (STI/PUB-471(Vol.1)) 
RADIATION SYNDROME 
Radiation emesis repository (1971-1977): an analysis. Final report, 
January 1971-December 1977, 4:34917 (AD-A-058675) 
RADIATION TRANSPORT/COMPUTER CODES 
FFCG: a free-form input combinatorial geometry package (For 
use with MORSE-SGC; also SKETCH input description), 
4:35484 (ORNL/CSD/TM-73) 
RADIO EQUIPMENT 
See also ANTENNAS 
COMMUNICATIONS 
RADIOWAVE RADIATION 
RADIO EQUIPMENT/ANTENNAS 
Transmit antennas for portable VLF to MF wireless mine 
communications. Final contract report May 1974-May 1977, 
4:32108 (PB-285004) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS/ADSORPTION 
Adsorption of radium A to monodispersed aerosol, 4:34795 
RADIOACTIVE AEROSOLS/AEROSOL MONITORING 
Air sampling system for evaluating the thyroid dose commitment 
due to fission Bp released from reactor containment. Final 
report, 4:34671 (NUREG/CR-0314) 
RADIOACT IVE AEROSOLS/RADIATION MONITORING 
Monitoring the release of radioactivity from the Karlsruhe 
reprocessing plant (WAK), 4:32580 (AED-Conf-77-473-032) 
On-line monitor for alpha-emitting aerosols, 4:34674 
RADIOACTIVE AEROSOLS/RADIOACTIVE WASTE 
PROCESSING 
Experience with filter installations and emissions from the 
413 008)" reprocessing plant (WAK), 4:32568 (AED-Conf-77- 
473-004 
RADIOACTIVE AEROSOLS/REGULATORY GUIDES 
Critique of NRC Regulatory Guide 1.111, 4:34798 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS/DOSIMETRY 
Desktop calculation cloud gamma dose model, 4:34792 
RADIOACTIVE EFFL 
See also RADIOACTIVE WASTES 
Determination of permissible exposure doses and others under the 
provisions of the — on installation and operation of 
reactors ( yepan), 4:3340) 
RADIOACTI LFFLUENTS/ENVIRONMENTAL IMPACTS 
Radiological surveys of Idaho phosphate ore processing - the Wet 
Process Plant. Technical note, 4:34786 (PB-283469) 
RADIOACTIVE EFFLUENTS/HEALTH HAZARDS 
Radiological surveys of Idaho phosphate ore processing - the Wet 
Process Plant. Technical note, 4:34786 (PB-283469) 
RADIOACTIVE EFFLUENTS/REGULATIONS 
be pens systems in a changing regulatory environment, 
RADIOACTIVE EFFLUENTS/RELEASE LIMITS 
Effluent release limits, sources and control, 4:33522 (AED-Conf- 
177-498-072) 
RADIOACTIVE MATERIALS/TRANSPORTATION SYSTEMS 
m.. nuclear materials transportation system goals, 4:32542 
IOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 
Trends of radioactive waste disposal, 4:32689 
RADIOACTIVE WASTE DISPOSAL/ACCIDENTS 
Improvement in operating incident experience at the Savannah 
iver Burial Ground, 4:32661 
RADIOACTIVE WASTE DISPOSAL/BIOLOGICAL WASTES 
Post metabolic wasting in hospitals, 4:34884 (EUR-5734) 
RADIOACTIVE WASTE DISPOSAL/CASKS 
Experience in volume reduction, packaging, transportation, and 
isposal of non-fuel bearing hardware resulting from LWR 
rations, 4:32603 
RAD OACTIVE WASTE DISPOSAL/CONTAINERS 
Is the steel drum the answer, 4:32653 


RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 


RADIOACTIVE WASTE DISPOSAL/COST 
Operating cost nuances of nuclear power plant radioactive waste 
disposal, 4:32652 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
IMPACTS 
Overview of the Nuclear ag Commission Low-Level 
Waste Management Program, 4:32650 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Evaluation of tuff as a waste isolation medium, 4:32646 (SAND- 
79-0402C) 
Rock opening design and analyses for radioactive waste 
repositories, 4:32639 (NVO-0024-1) 
Waste disposal by shale fracturing at ORNL, 4:32658 
RADIOACTIVE WASTE DISPOSA L/INTERMEDIA 
LEVEL RADIOACTIVE WASTES 
Waste disposal by shale fracturing at ORNL, 4:32658 
RADIOACTIVE WASTE DISPOSAL/LOW-LEVEL 
RADIOACTIVE WASTES 
Burial technology, 4:32655 
Characterization of trench water at the Maxey Flats low-level 
radioactive waste disposal site, 4:32660 
Concept for long-term isolation of solid radioactive waste in fine- 
grained deposits, 4:32672 
Dilution of nuclear waste in select granular material, 4:32648 
Exhumation test with aged radioactive solid wastes, 4:32676 
Hydrologic transport of radionuclides from low-level waste burial 
grounds, 4:32675 
Overview of the Nuclear Regulatory Commission Low-Level 
Waste Management Program, 4:32650 
Problems and issues in the ground disposal of low-level 
radioactive wastes, 1977, 4:32654 
Scintillation probe profiles, 200 West Area, crib monitoring wells, 
4:32644 (RHO-LD-29) 
Shallow land disposal of low-level radioactive wastes: 
microbiological aspects, 4:32687 
Solute and gas transport from radioactive waste, 4:32685 
Survey of trench waters at commercial low-level radioactive 
waste disposal sites, 4:32686 
RADIOACTIVE WASTE DISPOSAL/MONITORING 
Granulometric data 216-A Crib Facilities monitoring well 
sediments, 4:32705 (RHO-LD-44) 
Waste management. Quarterly report, July-September 1978, 
4:32549 (DPST-78-125-3) 
RADIOACTIVE WASTE DISPOSAL/RADIATION 
Model to project dose-to-man from buried solid waste, 4:32671 
RADIOACTIVE WASTE DISPOSAL/RADIATION 
MONITORING 
Borehole geophysics as applied to the management of radioactive 
waste: site selection and monitoring, 4:32670 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
Status of borehole plugging and shaft sealing for geologic isolation 
of radioactive waste, 4:32640 (ONWI-15) 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
Borehole geophysics as applied to the management of radioactive 
waste: site selection and monitoring, 4:32670 
RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 
Land burial of solid radioactive waste at Oak Ridge National 
Laboratory, Tennessee: a case history, 4:32659 
RADIOACTIVE WASTE DISPOSAL/TRANSMUTATION 
Burning actinides in very hard spectrum reactors, 4:32684 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Burial technology, 4:32655 
Chemical and radiochemical character of a low-level radioactive 
waste burial site, 4:32668 
Concept for long-term isolation of solid radioactive waste in fine- 
grained deposits, 4:32672 
General considerations on the disposal of radioactive waste 
materials in geological formations, 4:32682 
Geohydrologic study of a burial site for solid low-level 
radioactive wastes at the Idaho National Engineering 
Laboratory, 4:32662 
Ground-water hydrology and subsurface migration of 
radioisotopes at a low-level solid radioactive-waste disposal site, 
West Valley, New York, 4:32667 
Land burial of solid radioactive waste at Oak Ridge National 
Laboratory, Tennessee: a case history, 4:32659 
Management of radioactive wastes from nuclear electric power 
production, 4:32635 (AECL-5998F) 
— and engineering experience in waste management, 


Operational experience of the Kentucky radioactive waste 
disposal site (Maxey Flats), 4:32664 

Problems and issues in the ground disposal of low-level 
radioactive wastes, 1977, 4:32654 





RADIOACTIVE WASTE FACILITIES/CONSTRUCTION 


Radioactivity measurements in the environment of the Maxey 
Flats Waste Burial Site, 4:32701 
Radionuclide migration from low-level waste: a generic overview, 
4:32673 
Radionuclide transport model for shallow land burial sites, 4:32678 
Shallow land disposal of low-level radioactive wastes: 
microbiological aspects, 4:32687 
Solute and gas transport from radioactive waste, 4:32685 
Study of engineering and water management rns ob that will 
minimize the infiltration of precipitation into trenc 
containing radioactive waste. Final report, 4:32642 PB-283365) 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
Survey of trench waters at commercial low-level radioactive 
waste disposal sites, 4:32686 
Water problems at the West Valley burial site, 4:32666 
RADIOACTIVE WASTE FACILITIES/CONSTRUCTION 
Rock opening design and analyses for radioactive waste 
repositories, 4:32639 (NVO-0024-1) 
RADIOACTIVE WASTE FACILITIES/COST 
Application of volume reduction to a BWR radwaste system, 
4:33290 
Volume reduction processes in light water reactor radwaste 
treatment, 4:33310 
RADIOACTIVE WASTE FACILITIES/DESIGN 
High-level liquid waste solidification: a senior class design project, 
4:32634 
Rock opening design and analyses for radioactive waste 
repositories, 4:32639 (NVO-0024-1) 
WIPP facility design, 4:32645 (SAND-79-0312C) 
RADIOACTIVE WASTE FACILITIES/EQ 
Availability of processing systems with parallel and series 
structure and with intermediate storages, 4:32525 (PNL-TR- 


352) 
RADIOACTIVE WASTE FACILITIES/GASEOUS WASTES 
Treatment of gaseous wastes in vitrification plants for fission 
products, 4:32578 (AED-Conf-77-473-029) 
RADIOACTIVE WASTE FACILITIES/SAFETY 
Waste Isolation Safety Assessment Program scenario analysis 
methods for use in assessing the safety of the Be ic isolation 
of nuclear waste (Breach of pe: Rees 4:32643 (PNL-2643) 
RADIOACTIVE WASTE FACILITIES/SEALS 
Apparatus for sealing access holes to cavities within the earth with 
rock glass (Patent; for radwaste storage), 4:32649 
RADIOACTIVE WASTE FACILITIES/SPECIFICATIONS 
Application of volume reduction to a BWR radwaste system, 
4:33290 


Volume reduction processes in light water reactor radwaste 
treatment, 4:33310 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Role of symposia in waste management education, 4:32560 
Waste management in the nuclear engineering curriculum, 4:32561 
RADIOACTIVE WASTE MANAGEMENT/COST BENEFIT 
ANALYSIS 
Cost-benefit analysis for management of low-level radioactive 
waste, 4:32557 
RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 
POLICIES 
Major unresolved issues preventing a timely resolution to 
radioactive waste disposal, 4: ‘32641 (PB-283344) 
Report to the President by the Interagency Review Group on 
Nuclear Waste Management, 4:32552 (TID-29442 
RADIOACTIVE WASTE MANAGEMENT/INFORMATION 
SYSTEMS 
Sources, production rates and characteristics of ERDA low-level 
wastes, 4:32651 
RADIOACTIVE WASTE MANAGEMENTY/YLIQUID WASTES 
—- of radioactive liquid waste management at Los Alamos, 
4:32558 
RADIOACTIVE WASTE MANAGEMENT/LOW-LEVEL 
ye eer nae nn WASTES 
—— of radionuclide pathways studies to management of 
low, low-level radioactive waste burial facilities, 4:32669 
Cost-benefit analysis for management of low-level radioactive 
waste, 4:32557 
Management of low-level radioactive waste. Volume I, 4:32590 
Management of low-level radioactive waste. Volume II, 4:32607 
Operational and engineering developments in the management of 
low-level radioactive waste at the Idaho National Engineering 
Laboratory, 4:32657 
Overview of the Nuclear Regulatory Commission Low-Level 
Waste Management Program, 4:32650 
— of radioactive liquid waste management at Los Alamos, 
4:32558 
Sources, production rates and characteristics of ERDA low-level 
wastes, 4:32651 
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i ions for the management of low-level 
radioactive wastes, 4:32592 
RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
Management of low-level radioactive waste. Volume I, 4:32590 
Management of low-level radioactive waste. Volume II, 4:32607 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC OPINION 
Meeting of the panel on Savanah River Plant Waste, Aiken, South 
= ina: transcription of public comments, 4:32551 (SRO-0001- 
1) 
RADIOACTIVE WASTE MANAGEMENT/PUBLIC 
RELATIONS 
One aspect of energy education for school teachers and the 
general public: the radioactive waste issue, 4:32563 
Public education in current waste management technology, 
4:32562 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 


Nuclear waste ment. Quarterly progress report, July- 


manag 
September 1978, 4:32550 (PNL-2378-3) 
Waste management. Quarterly report, July-September 1978, 
4:32549 (DPST-78-125-3) 
RADIOACTIVE WASTE MANAGEMENT/RISK 
ASSESSMENT 


Risk assessment and radioactive waste management, 4:32556 
RADIOACTIVE WASTE MANAGEMENT/SOLID WASTES 
Thoughts on the management of plutonium fuel cycle wastes, 

4:32559 
RADIOACTIVE WASTE MANAGEMENT/TECHNOLOGY 
ASSESSMENT 


Technology assessment and nuclear waste management, 4:32553 
RADIOA WASTE PROCESSING/COMBUSTION 
a-waste conditioning concepts on the basis of waste arisings, 
actinide distribution and their influence on final disposal 
products, 4:32617 
Experience of the management of solid alpha-bearing wastes, 
4:32618 
Incineration of waste liquid scintillation fluid, 4:32600 
— Laboratory Cyclone Incinerator for radioactive waste, 
4:32594 
New incinerator for burning radioactive waste, 4:32621 
Radioactive alpha wastes processing at the Nuclear Center of 
Mol, 4:32632 
Research and develo _—— plan for the Slagging Pyrolysis 
Incinerator (For TRU waste), 4:32586 (TREE-1309) 
Volume reduction of solid alpha bearing waste by molten salt 
combustion, 4:32622 
Volume reduction of waste contaminated by fission product 
elements and plutonium using molten salt combustion, 4:32595 
Waste management capabilities for alpha bearing wastes at the Los 
Alamos Scientific Laboratory, 4:32615 
RADIOACTIVE WASTE PROCESSING/COMPACTING 
Treatment of stainless steels and zircaloy cladding hulls, 4:32613 
RADIOACTIVE WASTE PROCESSING/COST 
Application of volume reduction to a BWR radwaste system, 
4:33290 
Operating cost nuances of nuclear power plant radioactive waste 
disposal, 4:32652 
RADIOACTIVE WASTE PROCESSING/DIGESTION 
Treatment of alpha-bearing combustible wastes using acid 
digestion, 4:32620 
RADIOACTIVE WASTE PROCESSING/ENCAPSULATION 
Cladding waste compaction and encapsulation in lead, 4:32611 
Treatment of stainless steels and zircaloy cladding hulls, 4:32613 
RADIOACTIVE WASTE PROCESSING/FLUIDIZED-BED 
COMBUSTION 
sie bed incineration of transuranic contaminated waste, 
:32633 
Fluidized bed radioactive waste volume reduction system, 4:32593 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Methods for removing radioactive isotopes from contaminated 
streams (Patent), 4:32589 
Operational experience of gaseous effluent treatment at the 
— reprocessing plant, 4:32581 (AED-Conf-77-473- 


RADIOACTIVE WASTE PROCESSING/HIGH-LEVEL 
RADIOACTIVE WASTES 
Evaluation of the borosilicate glass matrix for the immobilization 
of actinide waste concentrates, 4:32628 
— of the management of solid alpha-bearing wastes, 
RADIOACTIVE WASTE PROCESSING/INTERMEDIATE- 
LEVEL RADIOACTIVE WASTES 
Treatment and immobilization of intermediate-level radioactive 
wastes, 4:32602 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Ion exchange as a technique to remove technetium, 4:32599 
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study on use of zeolite for isolation and removal of 
long-lived cesium in liquid waste from nuclear power stations, 
4:32609 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Incineration of waste liquid scintillation fluid, 4:32600 
Low-level radioactive liquid waste treatment at ORNL, 4:32596 
study on use of zeolite for isolation and removal of 
long-lived cesium in liquid waste from nuclear power stations, 
4:32609. 


Processing and monitoring liquid, radioactive effluents from the 
Wiederaufarbeitungsanlage Karlsruhe, 4:32570 (AED-Conf-77- 
473-008) 

Waste management of the fuel cycle, 4:32582 (AED-Conf-77-498- 
036) 

Waste management capabilities for alpha bearing wastes at the Los 
Alamos Scientific Laboratory, 4:32615 


RADIOACTIVE WASTE PROCESSING/LOW-LEVEL 


RADIOACTIVE WASTES 

Experience of the management of solid alpha-bearing wastes, 
4:32618 

Fluidized bed radioactive waste volume reduction system, 4:32593 

Low-level radioactive liquid waste treatment at ORNL, 4:32596 

Method for treating liquid radioactive wastes, 4:32606 

Solidification of low-level radioactive wastes from nuclear power 
plants, 4:32605 

Volume reduction options for the management of low-level 
radioactive wastes, 4:32592 


RADIOACTIVE WASTE PROCESSING/SOLID WASTES 


Cladding waste compaction and encapsulation in lead, 4:32611 

Decontamination and melt densification of fuel hull wastes, 
4:32612 

Development of an integrated facility for processing transuranium 
solid wastes at the Savannah River Plant, 4:32610 

Developments in the treatment of solid alpha-bearing wastes at the 
PNC plutonium fuel facilities, 4:32624 

High-temperature methods for treating spent fuel cladding, 
4:32623 

Management of transuranium-contaminated solid wastes from the 
Department of Energy nuclear materials production and R and 
D programs, 4:32626 

Minimization of alpha wastes production in a fuel reprocessing 
facility, 4:32583 

Overview of the transuranium (TRU) contaminated waste 
management program in the USA, 4:32619 

Program and French realizations concerning alpha wastes, 4:32629 

Research and development in the UK on the treatment, 
conditioning and storage of solid alpha-bearing waste and 
cladding hulls, 4:32614 

Research os on alpha-bearing wastes in Japan, 4:32625 

Review of the program of management of alpha-bearing wastes in 
India, 4:32630 

Studies on the management of high-level and alpha-bearing wastes 
in the USSR, 4:32627 

Treatment of stainless steels and zircaloy cladding hulls, 4:32613 

Treatment and disposal of radioactive wastes in the Federal 
Republic of Germany, 4:32616 

Treatment of alpha-bearing combustible wastes using acid 
digestion, 4:32620 

UK experience in the management of plutonium contaminated 
materials, 4:32631 

Volume reduction of solid alpha bearing waste by molten salt 
combustion, 4:32622 

Waste management capabilities for alpha bearing wastes at the Los 
Alamos Scientific Laboratory, 4:32615 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

a-waste conditioning concepts on the basis of waste arisings, 
actinide distribution and their influence on final disposal 
products, 4:32617 

Evaluation of the borosilicate glass matrix for the immobilization 
of actinide waste concentrates, 4:32628 

Experience of the management of solid alpha-bearing wastes, 
4:32618 

High-level liquid waste solidification: a senior class design project, 
4:32634 


Method for treating liquid radioactive wastes, 4:32606 

Research and development activities, Waste Fixation Program. 
Quarterly progress report, October-December 1977, 4:32585 
(PNL-2265-4) 

Solidification of liquid concentrate and solid waste generated as 
by-products of the liquid radwaste treatment systems in light- 
water reactors, 4:32601 

Solidification of low-level radioactive wastes from nuclear power 
plants, 4:32605 

Treatment of gaseous wastes in vitrification plants for fission 
products, 4:32578 (AED-Conf-77-473-029) 

Treatment of highly radioactive wastes, 4:32608 


RADIOACTIVE WASTES/PHYSICAL RADIATION 


Treatment and immobilization of intermediate-level radioactive 
wastes, 4:32602 
Waste management of the fuel cycle, 4:32582 (AED-Conf-77-498- 


036) 
RADIOACTIVE WASTE PROCESSING/ULTRAFILTRATION 
Removal of plutonium and uranium from process streams using 
ultrafiltration membranes, 4:32597 
RADIOACTIVE WASTE STORAGE 
Present state of knowledge concerning the nuclear back-end- 
cycle, 4:32517 (AED-Conf-77-470-003) 
Trends of radioactive waste disposal, 4:32689 
Uranium mill tailings storage, use, and disposal problems, 4:32499 
(CONF-7704103-) 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 
General considerations on the disposal of radioactive waste 
materials in geological formations, 4:32682 
RADIOACTIVE WASTE STORAGE/GEOLOGICAL 
SURVEYS 
Basalt alteration and basalt-waste interaction in the Pasco Basin of 
Washington State. Final report, 4:32638 (LBL-8532) 
RADIOACTIVE WASTE STORAGE/HIGH-LEVEL 
RADIOACTIVE WASTES 
Description of Allied-General Nuclear Services on-site solid waste 
storage concepts, 4:32656 
RADIOACTIVE WASTE STORAGE/LOW-LEVEL 
RADIOACTIVE WASTES 
Description of Allied-General Nuclear Services on-site solid waste 
storage concepts, 4:32656 
RADIOACTIVE WASTE STORAGE/SOLID WASTES 
Management of transuranium-contaminated solid wastes from the 
Department of Energy nuclear materials production and R and 
D programs, 4:32626 
Overview of the transuranium (TRU) contaminated waste 
management program in the USA, 4:32619 
Research and development in the UK on the treatment, 
conditioning and storage of solid alpha-bearing waste and 
cladding hulls, 4:32614 
Review of the program of management of alpha-bearing wastes in 
India, 4:32630 
Treatment and disposal of radioactive wastes in the Federal 
Republic of Germany, 4:32616 
RADIOACTIVE WASTE STORAGE/TANKS 
Seismic analysis of the acid liquid waste tanks at the Western New 
York State Nuclear Service Center, West Valley, New York, 
4:32524 (UCRL-52600) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Apparatus for sealing access holes to cavities within the earth with 
rock glass (Patent; for radwaste storage), 4:32649 
Description of Allied-General Nuclear Services on-site solid waste 
storage concepts, 4:32656 
RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/AUTORADIOLYSIS 
Effects of irradiation on structural properties of crystalline 
ceramics, 4:32637 (LA-UR-79-824) 
RADIOACTIVE WASTES/CHEMICAL PROPERTIES 
Sources of radioactive waste from light-water reactors and their 
physical and chemical properties, 4:33287 
RADIOACTIVE WASTES/ IFICATION 
Classifying transuranic waste, 4:32683 
RADIOACTIVE WASTES/ENCAPSULATION 
Research and development activities, Waste Fixation Pro 4 
Quarterly progress report, October-December 1977, 4:32585 
(PNL-2265-4) 
RADIOACTIVE WASTES/FORECASTING 
Radioactive wastes from reprocessing plants, 4:32565 (AED-Conf- 
77-389-006) 
RADIOACTIVE WASTES/LEACHING 
Research and development activities, Waste Fixation Pro 5 
Quarterly progress report, October-December 1977, 4:32585 
(PNL-2265-4) 
RADIOACTIVE WASTES/PACKAGING 
Experience in volume reduction, packaging, transportation, and 
disposal of non-fuel bearing hardware resulting from LWR 
operations, 4:32603 
RADIOACTIVE WASTES/PHYSICAL PROPERTIES 
Sources of radioactive waste from light-water reactors and their 
physical and chemical properties, 4:33287 
RADIOACTIVE WASTES/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on structural properties of crystalline 
ceramics, 4:32637 (LA-UR-79-824) 





RADIOACTIVE WASTES/RECOVERY 


RADIOACTIVE WASTES/RECOVERY 
Design of an equi tt system for retrieval and handling of 
buried radioactive waste. Final rt, 4:32636 ruck. 3679R) 
RADIOACTIVE WASTES/TRAN: RT 
i in volume reduction, packaging, transportation, and 
of non-fuel bearing hardware resulting from LWR 
operations, 4:32603 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASSAY/ERRORS 


CO, production in animals: analysis of potential errors in the 


po’ 
doubly labeled water method (*H and **O), 4:34902 (UCLA-12- 
1189) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL — TION EFFECTS 
ATIN 


RADIOCHEMICAL ANALYSIS/LI-DRIFTED GE DETECTORS 
Evaluation of well- -type Ge(Li) detectors for low-level 
radiochemical analysis, 4:34678 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 
See also ENVIRONMENTAL TRANSPORT 
RADIOECOLOGICAL CONCENTRATION/ 
MATHEMATICAL MODELS 
Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES/PERFORMANCE 
Investigation of alpha-particle effect on the performance of silicon 
converters in nuclear batteries, 4:32722 
RADIOISOTOPE HEAT SOURCES/POWER 
Effect of are impurities on radiation level of isotopic 
energy 4:32723 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
Quarterly report on the strontium heat source development 
a, Advanced Systems and Materials Production Division 
‘or October-December 1978 (WESF ™SrF2), 4:32721 (PNL- 
1845-41) 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 
See also NEUTRON-DEFICIENT ISOTOPES 
NEUTRON-RICH ISOTOPES 
RADIOISOTOPES/ADSORPTION 
Methods for removing radioactive isotopes from contaminated 
streams (Patent), 4:32589 
RADIOISOTOPES/BIOLOGICAL ACCUMULATION 
Transfer coefficients of radionuclides secreted in the milk of dairy 
cows. Final report, 4:34947 (AD-A-058781) 
RADIOISOTOPES/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1978 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 4:34971 (PNL-2850(Pt.1)) 
RADIOISOTOPES/DEPOSITION 
Autoradiographic detection of radionuclides on the epithelial 
surfaces of pulmonary airways, 4:34959 (PNL-2850(Pt.1)) 
RADIOISOTOPES/DOSIMETRY 
Doses for various pathways to man based on unit concentrations 
= radionuclides pertinent to decontamination an 
lecommissioning of properties, 4:34945 (ORNL/OEPA-7) 
RADIOISOTOPES/EN VIRONMENTAL EXPOSURE 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
Critique of NRC Regulatory Guide 1.111, 4:34798 
Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 
RADIOISOTOPES/RADIATION MONITORING 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 
RADIOMETRIC SURVEYS/DATA PROCESSING 
Aerial radiometric data modeling program, 4:34719 
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RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/COMPUTER CODES 


concentrations in estuaries, 4:34826 (NUREG/CR-0440) 
Radionuclide transport model for shallow land burial sites, 4:32678 
ay >< vat sear pe MIGRATION/MATHEMATICAL MODELS 
lication of radionuclide pathways studies to management of 
low, low-level radioactive waste burial facilities, 4:32669 

Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 

Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 

NRC models for evaluating the transport of radionuclides in 
groundwater, 4:32680 

RADIONUCLIDE MIGRATION/MONTE CARLO METHOD 
Monte Carlo — of a t oo = transport and 
comparisons with experimental data, 4:347 
RADIONUCLIDE MIGRATION/RESEARCH PROGRAMS 
Southeast continental shelf studies, 4:35012 (SRO.90!- 3) 
RADIONUCLIDE MIGRATION/SIMULATION 
Hydrologic transport of radionuclides from low-level waste burial 
junds, 4:32675 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BIOLOGICAL LOCALIZATION 

Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 

show high myocardial uptake, 4:34393 (CONF-790321-3) 
RADIOPHARMACEUTICALS/CHEMICAL PREPARATION 

Argonne Bioanalytical Center. A resource for collaborative 
biomedical applications of stable isotopes, 4:34883 

Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 

Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321-3) 

RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/IRRADIATION DEVICES 

Standards and general criteria for the planning and certification of 
need of megavoltage radiation oncology units in health care 
facilities (New Jersey), 4:34892 (HRP-0025223) 

RADIOTHERAPY/MICRODOSIMETRY 

Pulsed system for obtaining microdosimetric data with high 

intensity beams (DOE), 4:34888 
RADIOTHERAPY/SIDE EFFECTS 
Use of C**O and '*O, steady-state imaging to monitor radiation 
treatment effects, 4:34921 
RADIOWAVE RADIATION 
See also RADIO EQUIPMENT 
SOLAR RADIO BURSTS 
SOLAR RADIOWAVE RADIATION 
RADIOWAVE RADIATION/SCATTERING 

Scattering of terrestrial kilometric radiation at very high altitudes, 
4:35060 (N-78-26350) 

RADIOWAVE RADIATION/SHIELDING 

Performance of x-ray measurement instruments when subjected to 
a3 level RF fields. Final limited study, 4:34721 (PB- 

RADIOWAVE RADIATION/WAVE PROPAGATION 
Studies in ionospheric ray tracing. M.S. thesis - Rhodes Univ., 
Mar. 1977, 4:35054 (N-78-26676) 
RADIUM 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 
RADIUM 226/DOSE RATES 

Radiological surveys of Idaho phosphate ore processing - the Wet 
Process Plant. Technical note, 4: 34786 (PB-283469) 

RADIUM 226/ENVIRONMENTAL EXPOSURE PATHWAY 

Radiation pathways and — health impacts from inactive 
uranium mill tailings, 4:32697 

RADIUM 226/RADIATION MONITORING 

Radioactivity measurements in the environment of the Maxey 

Flats Waste Burial Site, 4:32701 
RADON/BIOLOGICAL EFFECTS 

Inhaled radon daughters and uranium ore dust in rodents (Rats), 

4:34934 (PNL-2850(Pt. 1)) 
RADON/DAUGHTER PRODUCTS 

Inhaled radon a and uranium ore dust in rodents (Rats), 

4:34934 (PNL-2850(Pt.1)) 
RADON/RADIATION MONITORING 
bape oy a a radon measuring instrument with fast response, 
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US Bureau of Mines radiation control research, 4:32486 (CONF- 
7704103-) 
RADON 200/NUCLEAR PROPERTIES 
Nuclear data sheets for A=200, 4:35236 
RADON 206/NUCLEAR PROPERTIES 
Nuclear data sheets for A=206, 4:35237 
RADON 222/DOSE RATES 
Radiological surveys of Idaho phosphate ore processing - the Wet 
Process Plant. Technical note, 4:34786 (PB-283469) 
RADON 222/ENVIRONMENTAL EXPOSURE PATHWAY 
Radiation pathways and potential health impacts from inactive 
uranium mill tailings, 4:32697 
RAIL TRANSPORT/CHARGES 
Freight rates may discriminate against recycled materials, 4:33676 
RAIL TRANSPORT/DATA 
Rail movement data availability, Task No. 1. Final report, 4:32346 
(TID-29447) 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/COMPARATIVE EVALUATIONS 
Analysis of transportation alternative for meeting Texas’ industrial 
demand for western coal through the year 2000. Public 
Information Report No. 4, 4:33746 (UT/CES-PR-4) 
RAILWAYS/TUNNELS 
Railway tunnel, Born (Freezing method of construction), 4:34565 
RAIN WATER/PH VALUE 
Chemistry of acid rain at Lewes, Delaware as part of the 
precipitation chemistry network of MAP3S (Sea salt and salt 
marshfluxes contribute heavily to sulfate content of acid rain at 
Lewes), 4:34770 (UCRL-13954) 
RAJASTHAN-1 REACTOR/REACTOR OPERATION 
Operating experience of reactors including those in developing 
countries, 4:33351 (AED-Conf-77-498-066) 
RAPS-1 REACTOR 
See RAJASTHAN-1 REACTOR 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 


XENON 
RARE GASES/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
RARE GASES/ION-MOLECULE COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
RARE GASES/ISOTOPE SEPARATION 
Beam-plasma discharge in crossed electric and magnetic fields, 
4:35109 
RATE STRUCTURE/PUBLIC OPINION 
Survey for the Federal Energy Administration, July 1977 (Survey 
on electricity, gasoline, heating fuel price increases), 4:33707 
(CONS-8434-TS5) 
RATEMETERS (DOSE) 
See DOSE RATEMETERS 
RAW MATERIALS/SOCIO-ECONOMIC FACTORS 
Growth, energy, and raw material and their importance for the 
economy, 4:33664 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES/CHEMICAL REACTION 
KINETICS 
Theoretical analysis of the LET dependence of transient yields 
observed in pulse radiolysis with ion beams, 4:34386 
REACTION INTERMEDIATES/G VALUE 
Theoretical analysis of the LET dependence of transient yields 
observed in pulse radiolysis with ion beams, 4:34386 
REACTIVITY METERS 
Microprocessor controlled reactivity meter for real time 
monitoring of reactors, 4:33499 
REACTOR ACCIDENTS 
See also BLOWDOWN 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
ROD DROP ACCIDENTS 
REACTOR ACCIDENTS/BIBLIOGRAPHIES 
Accident risks in nuclear facilities (A bibliography with abstracts). 
Report for 1964-Oct 1978, 4:33582 (NTIS/PS-78/1163) 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Air sampling system for evaluating the thyroid dose commitment 
due to fission products released from reactor containment. Final 
report, 4:34671 (NUREG/CR-0314) 


REACTOR CORE DISRUPTION/TWO-DIMENSIONAL 


REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/CHARPY TEST 
Method of impact strength testing on microsamples, 4:33479 
(INIS-mf-4287) 
REACTOR COMPONENTS/CLEANING 
Clean conditions during the erection phase, 4:33474 (AEL-Conf- 
77-498-035) 
REACTOR COMPONENTS/CORROSION PRODUCTS 
Grain boundary diffusion with radioactive decay, 4:33486 
REACTOR COMPONENTS/DECONTAMINATION 
Decontamination of surfaces, 4:33473 (AED-Conf-77-498-012) 
REACTOR COMPONENTS/ELECTRONIC EQUIPMENT 
Quality cost system in electronics, 4:33434 
REACTOR COMPONENTS/FABRICATION 
Transference of know-how for the fabrication of heavy 
components for nuclear power reactors, 4:33475 (AED-Conf- 
77-498-048) 
REACTOR COMPONENTS /IN-SERVICE INSPECTION 
Routine testing on protective and safety systems and components, 
4:33476 (AED-Conf-77-498-071) 
REACTOR COMPONENTS/QUALITY ASSURANCE 
Basic principles of quality assurance, 4:33477 (AED-Conf-77-498- 
079) 
REACTOR COMPONENTS/WELDED JOINTS 
Ordinance establishing the technology standards concerning 
welding of electrical facilities (Japan), 4:33400 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
Electrical noise tests for evaluating control cable and control 
circuits for a solid state logic system, 4:33508 
Experience in loose parts monitoring of operating nuclear power 
plants, 4:33512 
Plant control utilizing a standard solid state interposing logic 
system, 4:33507 
REACTOR CONTROL SYSTEMS/ALGORITHMS 
Control algorithm for reactor spatial control during nuclear 
station load cycling, 4:33497 
REACTOR CONTROL SYSTEMS/REACTOR 
INSTRUMENTATION 
Statistical algorithm for automated signature analysis of power 
spectral density data, 4:33510 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/MIXERS 
Thermal-hydraulics design guide for an Advanced Design 
Thermal Mixer (including development/testing details) 
(LMFBR), 4:33353 (ANL-CT-79-4) 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 
Grain boundary diffusion with radioactive decay, 4:33486 
REACTOR CORE DISRUPTION/EXPLOSIONS 
Liquid-liquid contact in vapor explosion (LMFBR), 4:33563 
(ANL-78-92 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Summary of treat experiments on oxide core-disruptive accidents 
(LMFBR), 4:33564 (ANL-79-13) 
REACTOR CORE DISRUPTION/HYDRAULICS 
Measurement and analysis of in multiphase flow systems 
(LMFBR), 4:33580 (LA-UR-79-811) 
SIMMER analysis of SRI a eve bubble expansion 
experiments (LMFBR), 4:33579 (LA-UR-79-770 
Summary of treat experiments on oxide core-disruptive accidents 
(LMFBR), 4:33564 (ANL-79-13) 
REACTOR CORE DISRUPTION/PRESSURE GRADIENTS 
Measurement and analysis of drag in multiphase flow systems 
(LMFBR), 4:33580 (LA-UR-79-811) 
SIMMER analysis of SRI _— ee bubble expansion 
experiments (LMFBR), 4:33579 (LA-UR-79-770 
REACTOR CORE DISRUPTION/SIMULATION 
Summary of treat experiments on oxide core-disruptive accidents 
(LMFBR), 4:33564 (ANL-79-13) 
REACTOR CORE DISRUPTION/TWO-DIMENSIONAL 
CALCULATIONS 
Approximate inversion method for five point difference matrix 
equations (LMFBR), 4:33578 (LA-UR-79-162) 





REACTOR CORES/ACTIVITY LEVELS 


REACTOR CORES/ACTIVITY LEVELS 
Exposure calculation code module for reactor core analysis: 
URNER, 4:33464 (ORNL-5180) 
REACTOR CORES/FLUID FLOW 
Sensitivity theory for reactor thermal-hydraulics problems, 
4:33469 


REACTOR CORES/FUEL MANAGEMENT 
Parametric study, based on physical and economic aspects, of the 
in-pile fuel cycle of pressurized light water reactor cores, 
4:33456 (CEA-N-2009) 
REACTOR CORES/GAS FLOW 
Heat transfer and fluid dynamical problems of high temperature 
reactors, 4:33340 (UTNL-R-0046) 
REACTOR CORES/HEAT TRANSFER 
Heat transfer and fluid dynamical problems of high temperature 
reactors, 4:33340 (UTNL-R-0046) 
REACTOR CORES/MOTION 
Monitoring of core support barrel motion in PWRs using ex-core 
detectors, 4:33324 
REACTOR CORES/NEUTRON SPECTRA 
Direct technique for unfolding neutron spectra from activation 
data, 4:33471 
REACTOR DECOMMISSIONING/BIBLIOGRAPHIES 
Decommissioning of nuclear facilities. An annotated bibliography. 
Final report Oct 1977-Aug 1978, 4:33593 (PB-286862) 
REACTOR DECOMMISSIONING/COST 
Decommissioning of nuclear power plants, 4:33261 (AED-Conf- 
177-498-083) 
REACTOR DISMANTLING/COST 
g of nuclear power plants, 4:33261 (AED-Conf- 
771-498-083) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Refuelling and other special operations (BWR), 4:33276 (AED- 
Conf-77-498-005) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also LOOSE PARTS MONITORING 
Statistical algorithm for automated signature analysis of power 
density data, 4:33510 


spectral 
REACTOR INSTRUMENTATION/DATA ACQUISITION 
SYSTEMS 


Computer network for nuclear instruments, 4:33502 
REACTOR INSTRUMENTATION/GAMMA DETECTION 
Use of a gain stabilized Nal(T1) ray detection system to 
determine the power shape in fight water reactor cores, 4:33500 
REACTOR IN UMENTATION/MICROPROCESSORS 
Microprocessors in reactor instrumentation, 4:33517 
REACTOR INSTRUMENTATION/PERFORMANCE 
Radiation detectors for the control of PWR nuclear boilers, 
4:33495 (CEA-CONF-4117) 
REACTOR INSTRUMENTATION/REACTIVITY METERS 
Microprocessor controlled reactivity meter for real time 
monitoring of reactors, 4:33499 
REACTOR INSTRUMENTATION/SELF-POWERED 
DETECTORS 
Comparison between calculated and measured neutron sensitivities 
of a Pt self-powered detector, 4:33504 
REACTOR IN UMENTATION/STANDARDS 
Nuclear IEEE Standards. Volume 1, 4:33487 
Nuclear IEEE Standards and American National Standards on 
nuclear instrumentation published by IEEE. Volume 2, 4:33488 
REACTOR KINETICS/COMPUTER CODES 
Exposure calculation code module for reactor core analysis: 
URNER, 4:33464 (ORNL-5180) 
REACTOR KINETICS/CRITICALITY 
Timing ae of two-dimensional discrete-ordinates codes 
= criticality calculations (Fast reactors), 4:33463 (LA-UR-79- 


REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Analytic method for the numerical solution of the integral 
transport equation for a homogeneous cylinder, 4:33467 
One-group as — equation and angular flux 
ity, 4: 
REACTOR KINETICS/RESEARCH PROGRAMS 
Department of Reactor Technology annual oe report 1 
January-31 December 1977, 4:33267 (RISO-M-1996 
REACTOR KINETICS EQUATIONS/NEUTRON DIFFUSION 
EQUATION 
Dual variational principles for an elliptical partial differential 
uation, 4:33472 
REA R LATTICES/NEUTRON REACTIONS 
Detailed calculations in energy and space of effective neutron 
resonance cross sections, 4:33468 
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REACTOR LATTICES/REACTOR KINETICS 
Monte Carlo computation of directional diffusion coefficients 
(GCFR 7 4:33356 (FRA-TM-117) 
REACTOR LI 
Standardization of nuclear power plants, 4:33394 
REACTOR LICENSING AL ASPECTS 
Enabling legislation and regulatory determinations for a nuclear 
power programme, 4:33378 (AED-Conf-77-498-057) 
Indexes to Nuclear Regulatory Commission issuances, July- 
December 1977, 4:33385 (NTISUB/C/ 142-404) 
Licensing and regulatory control of nuclear power plants in the 
Federal Republic of Germany, 4:33377 (AED-Conf-77-498-055) 
Main features of licensing requirements for nuclear installations in 
several OECD member countries, 4:33379 (AED-Conf-77-498- 
068 


) 
Nuclear es Commission issuances, 4:33386 (NTISUB/D/ 
142-011 
REACTOR LICENSING/SPECIFICATIONS 
Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 3, 4:33383 
(NTISUB/B/201-003-R4) 
Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 15, 4:33384 
/B/201-015-R5) 
REACTOR MAINTENANCE/PLANNING 
Development of preventive maintenance procedures and 
schedules, 4:33252 (AED-Conf- 77-498-023) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/FATIGUE 
High cycle fatigue of Type 422 stainless steel (HTGR), 4:33331 
INL-NUREG-25332) 
REACTOR MATERIALS/PHYSICAL PROPERTIES 
MATPRO-Version 11: a handbook of materials properties for use 
in the analysis of light water reactor fuel rod behavior, 4:33284 
(NUREG/CR-0497) 
REACTOR NOISE 
Improved PWR-neutron noise interpretation based on detailed 
vibration analysis, 4:33327 
Neutron noise monitoring of pressurized water reactor internal 
vibrations, 4:33323 
Neutron noise sources in PWR’s, 4:33326 
REACTOR OPERATION/ACCOUNTING 
Accounting and cost control of a nuclear power station, 4:33417 
(AED-Conf-77-498-010) 
REACTOR OPERATION/MANUALS 
Operation manuals, standard operating procedures and routine 
ting, 4:33426 (AED-Conf-77-498-033) 
REACTOR PROTECTION SYSTEMS/IN-SERVICE 
INSPECTION 
Routine testing on protective and safety systems and components, 
4:33476 (AED-Conf-77-498-071) 
REACTOR PROTECTION SYSTEMS/MOCKUP 
Control system for selectively inhibiting protection system 
functions in a research pressurized water reactor, 4:33318 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Impact of aging mechanisms on reactor safety system 
performance, 4:33600 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also FAULT TREE ANALYSIS 
REACTOR SAFETY EXPERIMENTS 
Reactor safety in the public discussion, 4:33560 (AED-Conf-78- 
004-00 


Conf-78 
Role of man in nuclear power plants, 4:33562 (AED-Conf-78-004- 
12 


Risk assessment and risk evaluation (PWR;BWR), 4:33559 (AED- 
004-005) 


012) 
REACTOR SAFETY/FAULT TREE ANALYSIS 
Computer-aided Fault Tree Analysis, 4:33597 (UCRL-13981) 
REACTOR SAFETY EXPERIMENTS 
—— of the Sodium Loop Safety Facility P2 experiment, 
: 5 
REACTOR SHUTDOWN 
OTor ol of shutdown (BWR; PWR), 4:33494 (AED-Conf-78- 
004-011 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY/NUCLEAR DATA COLLECTIONS 
VITAMIN-E: an ENDF/B-V multigroup cross-section library for 
LMFBR core and shield, LWR shield, dosimetry and fusion 
blanket technology, 4:33465 (ORNL-5505) 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
ment of Reactor eT ae annual progress report 1 
anuary-31 December 1977, 4:33267 (RISO-M-1996) 
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REAGENTS 
See also STARCH 
REAGENTS/COMPARATIVE EVALUATIONS 
Flocculation of froth flotation tailings from a coal washery, 
4:32171 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ECONOMIC IMPACT 
Resource Conservation: social and economic dimensions of 
recycling (Book), 4:33683 
RECYCLING/ENERGY CONSUMPTION 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
RECYCLING/RAIL TRANSPORT 
Freight rates may discriminate against recycled materials, 4:33676 
RECYCLING/SOCIAL IMPACT 
Resource Conservation: social and economic dimensions of 
recyclin, pa 4:33683 
RECYCLING (FUEL: 
See REPR OCESSING 
REFRACTORIES/CORROSION RESISTANCE 
— studies of MHD preheater materials, 4:33848 (FE-2524- 
8 
Progress on the testing of refractories for directly-fired MHD air 
heater service, II, 4:33872 
REFRACTORIES/HOT PRESSING 
Apparatus and method for hot pressing irregularly shaped 
refractory articles (Patent), 4:34262 
REFRACTORIES/MATERIALS G 
Alternate materials of construction for geothermal applications. 
— Report No. 16, April-September 1978, 4:33094 (BNL- 
25) 
Corrosion of MHD materials in liquid seed slag, 4:33892 
Corrosion studies of MHD preheater materials, 4:33854 (FE-3087- 
2 


Materials technology for coal-conversion processes. Fifteenth 
quarterly report, July-September 1978, 4:34227 (ANL-79-2) 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
Progress on the testing of refractories for directly-fired MHD air 
heater service, II, 4:33872 
Support testing and design study: evaluation of regenerative air 
eaters. Progress report, July-September 1977 (For MHD 
enerators), 4:33847 (FE-2254-8) 
RE CTORIES/THERMAL CONDUCTIVITY 
Materials evaluation-MERDI Applied Research Division and 
university management, 4:33852 (FE-2524-8) 
REFRACTORIES/THERMAL DIFFUSIVITY 
Materials evaluation-MERDI Applied Research Division and 
university ee 4:33852 (FE-2524-8) 
REFRACTORY Y METALS ECHANICAL PROPERTIES 
Mechanical properties pe materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
REFRIGERATORS/WASTE HEAT UTILIZATION 
Heat recovery in small business - Hot water from the waste heat 
of refrigerating plant, 4:34014 
FUELING WA SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/CALORIFIC VALUE 
Test procedures for the determination of the gross calorific value 
of refuse and refuse-derived-fuels by oxygen bomb calorimetry. 
oo of the 1977 fiscal year results, 4:32758 (NBSIR-78- 
14 
REFUSE DERIVED FUELS/LAND TRANSPORT 
Refuse derived fuel transportation analysis: a study by the County 
of Monroe - City of Rochester Technology Transfer Program, 
4:34019 (PB-283603) 
REFUSE DERIVED FUELS/RAIL TRANSPORT 
Refuse derived fuel transportation analysis: a study by the County 
of Monroe - City of Rochester Technology Transfer Program, 
4:34019 (PB-283603) 
REFUSE-FUELED POWER PLANTS/ECONOMICS 
308 billion ton-hours of refuse power experience: a review of the 
long-term operating record at Duesseldorf City, 4:33135 
Resource recovery implementation plan, 4:34094 
REFUSE-FUELED POWER PLANTS/FEASIBILITY STUDIES 
Resource recovery implementation plan, 4:34094 
REFUSE-FUELED POWER PLANTS/OPERATION 
308 billion ton-hours of refuse power experience: a review of the 
long-term operating record at Duesseldorf City, 4:33135 


RESEARCH REACTORS 


REFUSE-FUELED POWER PLANTS/PERFORMANCE 
308 billion ton-hours of refuse power experience: a review of the 
long-term operating record at Duesseldorf City, 4:33135 
REGION IV 
See SOUTHEAST REGION 
REGION Ix 
See WESTERN REGION 
REGION VI 
See SOUTHWEST REGION 
REGION VII 
See MIDWEST REGION 
REGIONAL ANALYSIS/INFORMATION SYSTEMS 
Report system “energy” in the medium-term working programme 
of the B{LR, 4:33653 
REGULATIONS 
See also SAFEGUARD REGULATIONS 
REGULATIONS/HYDROELECTRIC POWER 
Regional hydroelectric reclamation, 4:32808 (PB-284530) 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
RELAYS/DESIGN 
Busbar and breaker back-up protection--choice of types and 
applications, 4:33237 
Frequency relays for load shedding, 4:33238 
Static distance relays of the series LI6, LIU6, LIZ6, 4:33236 
REMOTE MULTIPLEXING SYSTEMS/FEASIBILITY STUDIES 
Functional requirements, availability and cost analyses for remote 
multiplexing in power plants, 4:33506 
REMOTE SENSING/DATA ANALYSIS 
Proportion estimation and classification o! 
multispectral data, 4:34903 aS T8356) 
REMOTE VIEWING EQUIPMENT 
Underground viewing system, 4:34398 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 
RENEWABLE ENERGY SOURCES/DIRECTORIES 
Conservation and renewable energy resource directory, 4:33711 


(DOE/TR-0040) 
RENEWABLE ENERGY SOURCES/EDUCATION 
Renewable energy education at the University of 5 4:33682 
RENEWABLE ENERGY SOURCES/INFORMATI 
CENTERS 
Conservation and renewable energy resource directory, 4:33711 
(DOE/IR-0040) 
RENEWABLE ENERGY SOURCES/INFORMATION NEEDS 
Renewable energy education at the University of Regina, 4:33682 
RENEWABLE ENERGY SOURCES/PLANNING 
EPRI New Energy Resources Department strategy paper. 
Summary report, 4:33793 (EPRI-ER-979-SY) 
RENEWABLE ENERGY SOURCES/RECOMMENDATIONS 
Brief on energy to the Quebec Commission on Natural Resources 
from the Canadian Coalition for Nuclear Responsibility, 4:33742 
RENEWABLE ENERGY SOURCES/REVIEWS 
Chances for exotic solutions. Regenerable energy sources, 4:33790 
RENEWABLE ENERGY SOURCES/SOCIAL IMPACT 
Comparative social impact assessment of large-scale, community- 
scale, and household scale solar energy technologies, 4:32859 
REPROCESSING 
See also PUREX PROCESS 
Present state of reprocessing, 4:32519 (AED-Conf-77-498-029) 
REPRODUCTION/TEMPERATURE EFFECTS 
Effect of thermal shock on developmental stages of estuarine fish. 
Final report, 4:34963 (SRO-869-3) 
RESEARCH PROGRAMS/TECHNOLOGY TRANSFER 
Gettint Federal research to the grass roots, 4:33685 
RESEARCH REACTORS 
See also BNL REACTOR 
BSR-1 REACTOR 
BSR-2 REACTOR 
CORAL-1 REACTOR 
FFTF REACTOR 
HFR REACTOR 
HPRR REACTOR 
IEAR-1 REACTOR 
JMTR REACTOR 
JRR-2 REACTOR 
KSTR REACTOR 
KUR REACTOR 
TSR-2 REACTOR 
ZPPR REACTOR 


mixed pixels in 





RESEARCH REACTORS/DESIGN 


RESEARCH REACTORS/DESIGN 
Design guide for category II reactors light and heavy water 
cooled reactors (U ae 4:33380 (BNL-50831-2) 
RESEARCH REACTORS/FINANCING 
Regulation for delivery of subsidies for measures of promoting 
Peeen) 43 weds location for nuclear power generating facilities 
Japan), 4: 
RESEARCH REACTORS/RECOMMENDATIONS 
Design guide for cate gory II reactors light and heavy water 
cooled reactors ah DOB), 4:33380 (BNL-50831-2) 
RESERVOIR 
Practical aspects a pe es closed-chamber testin, 
RESERVOIR ROCK/PHYSICAL PROP: 
Reserach on the physical properties of geothermal reservoir rock. 
Quarterly report (From Columbia Plateau volcanic basin), 
4:33096 (COO-2908-4) 
ENTIAL B 


See also HOUSES 
RESIDENTIAL BUILDINGS/CENTRAL HEATING PLANTS 
Experimental ay a heat pump system for small scale 
central heatin 
RESIDENTIAL UILDINGS/ENERGY CONSERVATION 
guidelines given by the Ministry of the Interior on the 
[a gee of measures for saving heating energy according to 
the law on modernization and energy conservation, 4:33739 
RESIDENTIAL BUILDINGS/PH IVOLTAIC POWER 
SUPPLIES 
Energy storage for photovoltaic conversion. Volume II. Utility 
systems. Final report, 4:32929 (TID-28781) 
conceptual design and analysis studies for residential 
photovoltaic systems. Volume 1. Smee summary. Final 
— 4:32882 (SAND-78-7039) 
ENTIAL BUILDINGS/RETROFITTING 
Modernizing old buildings in a housing estate, 4:34006 
RESIDENTIAL BUILDINGS/SO: HEATING SYSTEMS 
Groundhouse: the low cost solar home, 4:32990 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Freiburg solar house, 4:32975 (NP-23575) 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Cost effective solar hot water system for Econo-Travel Motor 
wa at Woodbrdge, VA. Final report, 4:33011 (COO- 
Freiburg solar house, 4:32975 (NP-23575) 
RESIDENTIAL BUILDINGS/THERMAL ENERGY STORAGE 


» 4:32252 


EQ 
Electric rates for commercializing thermal storage in buildings, 
4:33987 (CONF-781235-2) 
ENTIAL SECTO!) 


R/APPLIANCES 

Buildings ap be use data book, supplement |: appliance 
inventory, cy, and energy use in the residential sector. A 
selected bibliography (180 citations), 4:33991 (ORNL/EIS-141) 

RESIDENTIAL SECTOR/AUTOMOBILES 
Projections of automobile ownership and use based on household 
lifestyle factors (To year 2025), 4:33657 (ORNL/SUB-7356/1) 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Electricity nie Be 1985: an analysis of demand and supply, 4:33775 
RESIDE OR/ENERGY CONSUMPTION 

Buildings ene: ——— data book, supplement 1: appliance 
inventory, jiency, and energy use in the residential sector. A 
selected bibliography (180 citations), 4:33991 (ORNL/EIS-141) 

Distributional analysis of the 1985 energy projections for the 
Annual Report to ree of the we Information 
Administration, 4:33720 (DOE/EIA-0102/25) 

Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 

RESIDENTIAL SECTOR/ENERGY SUPPLIES 

Distributional ae of the 1985 energy projections for the 
Annual Report to ae of the Energy Information 
Administration, 4:33720 (DOE/EIA-0102/25) 

RESIDENTIAL SECTOR/GEOTHERMAL D 

HEATING 

Methodology for modeling ee district heatingfor 
residential markets, 4:33795 (BNL-50905) 

RESIDUAL FUELS/COKING 
——— of heavy oil for metallurgical coke manufacturing: on 
of heavy oil coexistin —e coal, 4:32003 
aa eecaed f LS PROGRAM 
t on Gulf Coast and Midwestern residual fuel oil 
“aad of proposed changes to the entitlements program 
——— East Coast residual fuel oil market, 4:32320 (DOE/ 
EIA-0102/42) 
RESIDUAL FUELS/MARKET 
t on Gulf Coast and Midwestern residual fuel oil 
an changes to the entitlements program 
ww he East Coast residual fuel oil market, 4:32320 (DOE/ 
BIA! /42) 
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RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM/MISCIBLE-PHASE 
DISPLACEMENT 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, September 1, 1978-November 30, 1978, 4:32354 
(SAN-1809-11) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/INFRARED SPECTRA 
Resins and asphaltenes in severely oxidized oils, 4:32369 
RESINS/MATERIALS HANDLING 
Design of systems for handling radioactive ion exchange resin 
beads, 4:32604 
RESINS/REFINING 
Process for increasing the fuel yield of coal liquefaction products 
by extraction of asphaltenes, resins and aromatic compounds 
from said coal liquefaction products (Patent), 4:32048 
RESOURCE CONSERVATION/PLANNING 
Research coordination and utilization in the Tahoe Basin, final 
report 1973-1976. Final report, 4:33673 (PB-283269) 
RESOURCE CONSERVATION/RECYCLING 
Resource Conservation: social and economic dimensions of 
recycling (Book), 4:33683 
RESOURCE RECOVERY ACTS 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
RESOURCE RECOVERY FACILITIES/ECONOMICS 
Resource recovery implementation plan, 4:34094 
RESOURCE RECO Y FACILITIES/FEASIBILITY 
STUDIES 
Resource recovery implementation plan, 4:34094 
Solid waste resource recovery full scale test report. Volume I, 
4:34092 
RESPIRATORY SYSTEM 
See also BRONCHI 
LUNGS 
RESPIRATORY SYSTEM/AUTORADIOGRAPHY 
Autoradiographic detection of radionuclides on the epithelial 
surfaces of pulmonary airways, 4:34959 (PNL-2850(Pt.1)) 
RESPIRATORY SYSTEM/DOSE COMMITMENTS 
Internal dosimetry program in a plutonium facility, 4:34946 
RESPIRATORY SYSTEM/RADIATION DOSES 
Internal dosimetry program in a plutonium facility, 4:34946 
RESPIRATORY TRACT CELLS/MACROPHAGES 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 
RESPIRATORY TRACT CELLS/PATHOLOGICAL CHANGES 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 
A/RADIATION INJURIES 
Development of laser exposure limits, 4:34992 
LEXES/CHEMICAL REACTION YIELD 
Rhenium formyl and carboxyl complexes derived from the 
(CsHs)Re(CO),(NO)* cation: models for the Fischer-Tropsch 
and water gas shift reactions, 4:34369 
RHENIUM COMPLEXES/CHEMICAL REACTIONS 
Rhenium formyl and carboxyl complexes derived from the 
(CsHs)Re(CO)2(NO)* cation: models for the Fischer-Tropsch 
and water gas shift reactions, 4:34369 
RHEOLOGY 
Concerning a model of flow of non-newtonian systems, 4:34538 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODIUM/RECOVERY 
Beneficial uses program. Progress report for period ending March 
31, 1978, 4:34911 (SAND-78-1932) 
RHODIUM COMPLEXES/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
RHODOSPIRILLUM/BIOCHEMICAL REACTION KINETICS 
Molecular and Cellular Sciences Section, 4:34839 (ORNL-5496) 
RIBONUCLEIC ACID 
See RNA 





JUNE 30, 1979 


RIBOSE/ION EXCHANGE CHROMATOGRAPHY 
Rapid analytical separation of the 3',5'-cyclic ribonucleotides on a 
conventional anion exchanger with mixed counter-ion elution, 
4:34857 
RIBOSOMES/BIOCHEMICAL REACTION KINETICS 
Stability of polysome-associated polyadenylated RNA from 
soybean suspension culture cells, 4:34849 
CHLAND FFTF REACTOR 


RI 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT 
Risk assessment and risk evaluation (PWR;BWR), 4:33559 (AED- 
Conf-78-004-005) 
RISOE NATIONAL LABORATORY/RESEARCH PROGRAMS 
Department of Reactor Technology annual progress report 1 
January-31 December 1977, 4:33267 (RISO-M-1996) 


See also MISSOURI RIVER 
OHIO RIVER 
RIVERS/RESOURCE POTENTIAL 
World's water power resources, 4:32782 


RNA 
(Ribonucleic acid.) 
RNA/BIOCHEMICAL REACTION KINETICS 
Stability of polysome-associated polyadenylated RNA from 
soybean suspension culture me ay? 34849 
RNA/BIOCHEMISTRY 
RNA of tobacco.etch virus contains poly(A), 4:34853 
RNA/ION EXCHANGE CHROMATOGRAPHY 
Rapid analytical separation of the 3’,5’-cyclic ribonucleotides on a 
conventional anion exchanger with mixed counter-ion elution, 
4:34857 
ROADS/BUILDING MATERIALS 
Combustion potential in the utilization of bituminous coal refuse in 
geotechnical construction, 4:32070 
Fatigue behavior of sulfur concrete, 4:34545 
Guide for the design and construction of cement-stabilized fly ash 
pavements, 4:34077 
Sulfur as a partial replacement for asphalt in bituminous 
pavements, 4:34079 
Use of coal associated wastes in the construction and stabilization 
of refuse landfills, 4:32079 
ROADS/SPECIFICATIONS 
Guide for the design and construction of cement-stabilized fly ash 
pavements, 4:34077 
ROADS/STABILIZATION 
Guide for the design and construction of cement-stabilized fly ash 
pavements, 4:34077 
ROCK MECHANICS/DATA ANALYSIS 
Low-cycle fatigue tests of hollow concrete spheres with 
implications for the survivability of deep-underground rock 
openings. Final report, 27 April 1977-31 January 1978, 4:34746 
(AD-A-058365) 
OCKETS 


C POTENTIAL 
Initial stage of the neutralization of a rocket when an electron 
beam is injected into the ionosphere, 4:35057 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/NATURAL RADIOACTIVITY 
Laboratory tests of a method of controlling a seam’s rock-coal 
bordr by natural radioactivity, 4:32157 
ROD DROP ACCIDENTS/SIMULATION 
Experiment data report for test RIA-ST (Reactivity Initiated 
Accident Test Series) (BWR), 4:33584 (NUREG/CR-0473) 
ROMANIA/COAL RESERVES 
Winning thick seams in the Rumanian coal industry, 4:32133 
ROMA IERGROUND MINING 
Winning thick seams in the Rumanian coal industry, 4:32133 
ROOF BOLTS/INSTALLATION 
Drilling hard siliceous sandstone strata effectively, 4:32112 
ROOFS/DEFORMATION 
Piezoelectric stress indicator for mine roofs (Patent), 4:32122 
ROOFS/POWERED SUPPORTS 
Mine roof support (Patent), 4:32123 
ROOFS/STRESSES 
Piezoelectric stress indicator for mine roofs (Patent), 4:32122 
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ROTARY DRILLS 
See also DRILL BITS 
WELL DRILLING 
Mobile drilling apparatus (Patent), 4:34464 
Replaceable wear pad for a rock bit cutter yoke (Patent), 4:34465 
ROTARY DRILLS/DESIGN 
Rock bit with extended pickup tube (Patent), 4:34466 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/MECHANICAL VIBRATIONS 
Running stability of simple turborotors especially with gap 
excitation, 4:33145 
Vibrations of turborotors, 4:33146 
ROTORS/PERFORMANCE 
The theoretical performance of a straight-bladed, vertical axis 
wind turbine, 4:33105 (N-78-26561) 
ROTORS/STRESSES 
Operational stresses on rotor shafts of modern steam turbines 
determine forging requirements, 4:33152 
RUBIDIUM/ENERGY LEVELS 
Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra, 4:35067 
RUBIDIUM/FINE STRUCTURE 
Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra, 4:35067 
RUBIDIUM 83/ENVIRONMENTAL TRANSPORT 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
RUBIDIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 


See ROMANIA 
RURAL AREAS/SOLAR ENERGY 
Appropriateness and implementation of solar energy in rural 
development programmes of developing countries, 4:32827 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 
RUTHENIUM/SORPTIVE PROPERTIES 
Interaction of carbon monoxide and hydrogen with the (1010) face 
of ruthenium, 4:34333 (IS-T-854) 
RUTHENIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 
RUTHENIUM COMPLEXES/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
RUTHENIUM COMPLEXES/PHOTOLYSIS 
Excited-state photochemistry in the tris(2,2'- 
bipyridine)ruthenium(ID)-sulfite system, 4:34340 
RUTHENIUM COMPLEXES/SPECTRAL SHIFT 
Proton chemical shift in polycrystalline H2Oss(CO)o, 
H,Ru«(CO):2, and H4Os«(CO;2), 4:34352 
RWE-BAYERNWERK REACTOR/SPARGERS 
Replacement of the feedwater spargers at KRB Gundremmingen, 
Unit A, 4:33279 (AED-Conf-77-498-078) 


S 


SACCHAROMYCES CEREVISIAE/BIOLOGICAL RADIATION 
EFFECTS 


Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 

SACCHAROMYCES CEREVISIAE/MUTATIONS 

Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharom 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 

SAFARI-1 REACTOR/REACTOR EXPERIMENTAL 

FACILITIES 

Single-angle neutron scattering facility at Pelindaba, 4:33541 
(PEL-261) 

SAFEGUARD REGULATIONS 
Summary of physical protection and material accounting, 4:32709 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/EVALUATION 

Attempt to quantify plutonium safeguards, 4:32710 

Domestic safeguards: annual report to Congress, fiscal year 1978, 
4:32704 (NUREG-0524) 
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SAFETY INJECTION 
Boric acid effects on water p and LOCA thermal- 
hydraulics in PWRs, 4:33581 (LTR-20-91) 
(NUCLEAR) 


See RADIATION PROTECTION 


ALES 
See TRADE 
SALMONELLA/MUTATION FREQUEN! 
Are magnetic fields mutagenic (Salnonclla), 4:34893 (PNL- 
2850(Pt.1)) 
SALMONELLA/MUTATIONS 
Mutagenicity of shale oil and solvent refined coal products 
(Salmonella), 4:32454 (PNL-2850(Pt.1)) 
SALTS/CORROSIVE EFFECTS 
Effect of welding heat on corrosion resistance of thermally 
hardened niobium-containing steel, 4:34236 
SAMARIUM CHLORIDES/CHEMICAL REACTIONS 
Vapor complexes of samarium(III) and samarium(II) chlorides 
with aluminium(III) chloride, 4:34347 
SAMARIUM COMPLEXES/CHEMICAL REACTION YIELD 
Vapor complexes of samarium(III) and samarium(II) chlorides 
with aluminium(III) chloride, 4:34347 
SAND PRESSURE 
See RESERVOIR PRESSURE 
SANICRO 30/STRESS CORROSION 
Stress corrosion cracking of steam generator tube materials in 
sodium hydroxide solutions, 4:34234 
SANITARY LANDFILLS/DEGASSING 
Recovery and utilization of methane gas from a sanitary landfill: 
City of Industry, California, 4:32753 
SANITARY LANDFILLS/STABILIZATION 
Use of coal associated wastes in the construction and stabilization 
of refuse landfills, 4:32079 
SAPPHIRE/PHYSICAL RADIATION EFFECTS 
Radiation damage in diagnostic windows for the TFTR, 4:35464 
(CONF-790125-12) 
SAPROPELIC COAL/CHEMICAL PROPERTIES 
Chemical and petrographic characteristics of a peculiar 
sapropelite from the upper Jurassic deposits of Yakutia 
(Usmun), 4:32066 
SAPROPELIC COAL/INFRARED SPECTRA 
Characteristics of the structureless microcomponents of the 
disseminated organic matter (DOM) from infrared spectra of 
debituminized kerogen, 4:32452 
SAPROPELIC COAL/ PETROLOGY 
Chemical and ——— characteristics of a peculiar 
CUemna), 4.32066 tom the upper Jurassic deposits of Yakutia 
smun), 4:32066 


SATURN PLANET/PLANETARY MAGNETOSPHERES 
Research in space physics at the University of lowa. Annual 
report, 1977, 4:35061 (N-78-27033) 
SAUDI ARABIA/ECONOMIC DEVELOPMENT 
Saudi oil policy, 4:33757 
SAUDI ARABIA/PETROLEUM 
Saudi oil policy, 4:33757 
SAVANNAH RIVER PLANT/HYDROLOGY 
Osmotic model to explain anomalous heads, 4:34995 (DP-MS-78- 


43) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
DISPOSAL 
Improvement in operating incident experience at the Savannah 
River Burial Ground, 4:32661 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
FACILITIES 
Development of an integrated facility for processing transuranium 
solid wastes at the Savannah River Plant, 4:32610 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Meeting of the panel on Savanah River Plant Waste, Aiken, South 
transcription of public comments, 4:32551 (SRO-0001- 
1 
Waste management. Quarterly report, July-September 1978, 
4:32549 (DPST-78-125-3) 
SCANDIUM/ELECTRIC CONDUCTIVITY 
es ~~ an in a new high-pressure phase of scandium, 
2 


4: 
SCANDIUM/PHASE TRANSFORMATIONS 
Superconductivity in a new high-pressure phase of scandium, 
4:34210 
SCANDIUM/SEGREGATION 
Segregation of aliovalent solutes adjacent surfaces in MgO, 
4:34264 
SCATTERING AMPLITUDES/P INVARIANCE 
Analysis of parity violating nuclear effects at low energy, 4:35183 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 


See SNR-1 REACTOR 
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SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Installation package for a solar heating system, 4:32969 (DOE/ 
NASA/CR-150876) 
SCHOOL BUILDINGS/WASTE HEAT 
Industrial and institutional waste heat recovery (Book), 4:34060 
SCHROEDINGER EQUATION/PERTURBATION THEORY 
Perturbation expansion for the nonlinear Schroedinger equation 
with application to the influence of nonlinear Landau damping, 


See also LIQUID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/EFFICIENCY 
Novel design for a hodoscope with 1 mm granularity (200-GeV 
hadrons), 4:34715 
SCINTILLATION COUNTERS/NEUTRON DETECTION 
High efficiency detectors for time-of-flight with high energy 
neutrons, 4:34681 
SCINTILLATION COUNTERS/TIME RESOLUTION 
High efficiency detectors for time-of-flight with high energy 
neutrons, 4:34681 
METALS/RECYCLING 
‘gy use patterns for metal recycling. Information circular, 
4: 34075 (PB-284855 ) 
SCREENS/DESIGN 
Biological and engineering investigations of fish and larval 
diversion systems for water intakes, 4:34824 
Concept for protecting fish larvae at water intakes, 4:34828 
Fish protection at steam-electric power plants: alternative 
screening devices, 4:34821 
Hydraulic considerations of the fish collection and removal 
concept, 4:34823 
SCREW INSTABILITY 
See HELICAL INSTABILITY 
SCRUBBERS/SLUDGES 
Characterization and handling of sulfur dioxide scrubber sludge 
with flyash (FMC double alkali process), 4:32081 
Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 
ss properties of sulfur dioxide scrubber sludge with 
yash (FMC double alkali process), 4:32080 
ioten and assessment of the existing data base regarding flue 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 
ID/ENERGY ANALYSIS 
Energy use in U.S. seafoods. Final report, July 1, 1977-June 30, 
1978, 4:34036 (COO-4456-4) 
SEAFOOD/PROCESSING 
Energy use in U.S. seafoods. Final report, July 1, 1977-June 30, 
1978, 4:34036 (COO-4456-4) 


Complex inoculation of steels for production of casing castings for 
equipment to seal aperture openings, 4:34201 
SEALS/DESIGN 
wee for the rotating heat exchanger of a gas turbine (Patent), 
4:3 
SEALS/GRAPHITE 
= for the rotating heat exchanger of a gas turbine (Patent), 
4:331 


EAS 
See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/WAVE FORCES 
Waves and wave forces, 4:34570 
SEAWATER/SEPARATION PROCESSES 
Extraction of uranium from seawater: chemical process and plant 
design feasibility study, 4:32501 (GJBX- “36(79XVol. 1)) 
Selected bibliography for the extraction of uranium from 
seawater: chemical process and plant design feasibility study, 
4:32502 (GJBX-36(79)(Vol.2)) 
SEAWEEDS/RADIOACTIVITY 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 
Development of an automated system for CANDU secondary 
coolant circuit chemistry control. Program summary and 
conclusions, 4:33343 (AECL-5997) 
SECONDARY EMISSION DETECTORS/PERFORMANCE 
Particle detection by secondary electron emission from low- 
density KCl (100 to 1000 MeV), 4:34697 (BNL-25888) 
IECURITY 


Physical protection of nuclear facilities. Quarterly progress r 
a ‘Salutes 1978 (PWR; BWR), 4:33286 (NUREG/CR- 
Secure stand alone positive personnel identity verification system 

(SSA-PPIV), 4:32706 (SAND-79-0070) 
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SECURITY/ELECTRONIC EQUIPMENT 

Computerized LCC/ORLA methodology (Life cycle cost/ 

optimum repair level analysis), 4:32711 (SAND-78-0706C) 
SEDIMENTARY ROCKS 

See also LIMESTONE 
SEDIMENTARY ROCKS/EXCAVATION 

Rock opening design and analyses for radioactive waste 
repositories, 4:32639 (NVO-0024-1) 

SEDIMENTS/GRAIN SIZE 

Granulometric data 216-A Crib Facilities monitoring well 

sediments, 4:32705 (RHO-LD-44) 
SEDIMENTS/RADIONUCLIDE MIGRATION 

Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 

Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73 

SEDIMENTS/SORPTIVE PROPERTIES 

Adsorption of Co and selected actinides by Mn and Fe oxides in 
soils and sediments, 4:32681 

Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73 

SEED RECOVERY 

Investigation of factors influencing potassium seed recovery in a 
direct coal-fired generator system, 4:33877 

Study of the processes resulting from the use of alkaline seed in 
natural gas-fired MHD facilities, 4:33844 (CONF-770402-8) 

SEED RECOVERY/ECONOMICS 

Economic and energy considerations in MHD seed regeneration, 

4:33879 
SEED RECOVERY/ENERGY CONSUMPTION 

Economic and energy considerations in MHD seed regeneration, 

4:33879 
SEED RECOVERY/RESEARCH PROGRAMS 

MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 

SEED RECOVERY/TECHNOLOGY ASSESSMENT 

Ionizing seed, 4:33831 

SEEDS/GERMINATION 
Developmental regulation in cotton seed germination: 
lyadenylation of stored messenger RNA, 4:34874 
Ss LAG INTERACTIONS 

Crystallization and vaporization studies on synthetic coal slag 
compositions, 4:33937 

Slag-seed equilibria and separations related to the MHD system, 
4:33904 (FE-3087-2) 

Some properties of coal slags of importance to MHD, 4:33926 

SEED-SLAG INTERACTIONS/MATHEMATICAL MODELS 

Potassium seed activities in open-cycle MHD system: predictions 
using a multiphase multicomponent solution model, 4:33898 
(CONF-780941-6) 

SEED-SLAG INTERACTIONS/RESEARCH PROGRAMS 

MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 

SEISMIC EVENTS 
See also EARTHQUAKES 
GROUND MOTION 
NUCLEAR EXPLOSIONS 
SEISMIC EVENTS/GROUND MOTION 

Computer code for the transfer function of seismic systems, 
4:35006 (UCID-18071) 

SEISMIC SOURCES/EVALUATION 

Evaluation of seismic reflection surveying on the Hanford Site, 
Benton County, Washington, 4:32540 (RHO-BWI-C-20) 

SEISMIC SURVEYS 

Process for seismic exploration by means of a directive source 

(Patent), 4:35013 
SEISMIC SURVEYS/DATA ANALYSIS 

Ways to improve efficiency of seismic exploration in preparation 

of structures for drilling in West Yakutia, 4:32210 
SEISMICITY/INFORMATION NEEDS 

Evaluation of seismic criteria used in design of INEL facilities, 

4:34997 (R-7741-4509) 
SEISMICITY/RISK ASSESSMENT 

Evaluation of seismic criteria used in design of INEL facilities, 

4:34997 (R-7741-4509) 
SEISMOGRAPHS/TRANSFER FUNCTIONS 

Computer code for the transfer function of seismic systems, 

4:35006 (UCID-18071) 
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SELF-POWERED DETECTORS/SENSITIVITY 
Comparison between calculated and measured neutron sensitivities 
of a Pt self-powered detector, 4:33504 
Response characteristics of self-powered flux detectors in 
CANDU reactors, 4:33345 (AECL-6171) 
SELF-POWERED NEUTRON DETECTORS/RESPONSE 
FUNCTIONS 
Respr’ “of platinum, vanadium and cobalt self-powered flux 
detectors near simulated booster rods in a ZED-2 mockup of a 
Bruce reactor core, 4:33342 (AECL-5718) 
SELNI REACTOR/PLUTONIUM RECYCLE 
Experience on plutonium recycle in Italy, 4:33460 
SEMICONDUCTOR DETECTORS 
See also CDTE SEMICONDUCTOR DETECTORS 
HGI2 SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS/DOCUMENTATION 
Development of the semiconductor radiation detector, 4:34672 
(SAND-78-1114) 
SEMICONDUCTOR DETECTORS/SPECIFICATIONS 
Development of the semiconductor radiation detector, 4:34672 
(SAND-78-1114) 
SEMICONDUCTOR LASERS/GAIN 
Anomalous stimulated emission kinetics of semiconductor lasers 
with asymmetric waveguide structures. II. Theory, 4:34500 
SEMICONDUCTOR LASERS/HYSTERESIS 
Hysteresis of the output radiation power of cw AlGaAs 
heterolasers, 4:34509 
SEMICONDUCTOR LASERS/KINETICS 
Anomalous stimulated emission kinetics of semiconductor lasers 
with asymmetric waveguide structures. I. Experimental 
investigation using an external resonator, 4:34499 
Anomalous stimulated emission kinetics of semiconductor lasers 
with asymmetric waveguide structures. II. Theory, 4:34500 
Kinetics of emission of radiation from stripe injection lasers with 
double heterojunctions, 4:34507 
SEMICONDUCTOR LASERS/MODULATION 
Kinetics of emission of radiation from stripe injection lasers with 
double heterojunctions, 4:34507 
SEMICONDUCTOR LASERS/POWER 
Hysteresis of the output radiation power of cw AlGaAs 
heterolasers, 4:34509 
SEMICONDUCTOR LASERS/STIMULATED EMISSION 
Anomalous stimulated emission kinetics of semiconductor lasers 
with asymmetric waveguide structures. I. Experimental 
investigation using an external resonator, 4:34499 
Anomalous stimulated emission kinetics of semiconductor lasers 
with asymmetric waveguide structures. II. Theory, 4:34500 
Generation of subnanosecond light pulses in CdS, 4:34514 
SEMICONDUCTOR LASERS/WAVEGUIDES 
Calculation and optimization of parameters of radiating distributed 
feedback structures, 4:34491 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/CYCLOTRON 
RESONANCE 
High-frequency effects in semiconductors with a strongly 
anisotropic distribution of electrons, 4:35269 
SEMICONDUCTOR MATERIALS/DEPOSITION 
Critical study of the photoelectric cell preparation techniques, 
4:32900 


SEMICONDUCTOR MATERIALS/ELECTRIC 
CONDUCTIVITY 
High-frequency effects in semiconductors with a strongly 
anisotropic distribution of electrons, 4:35269 
SEMICONDUCTOR MATERIALS/ELECTRO-OPTICAL 
EFFECTS 
Role of excitons in dispersion effects in semiconductors, 4:35268 
SEMICONDUCTOR MATERIALS/EXCITONS 
Role of excitons in dispersion effects in semiconductors, 4:35268 
SEMICONDUCTOR MATERIALS/FARADAY EFFECT 
Role of excitons in dispersion effects in semiconductors, 4:35268 
SEMICONDUCTOR MATERIALS/ION IMPLANTATION 
Introduction to several solid state techniques for the study of ion 
implanted materials, 4:34150 (SAND-78-0870C) 
SEMICONDUCTOR MATERIALS/OPTICAL ACTIVITY 
Role of excitons in dispersion effects in semiconductors, 4:35268 
SEMICONDUCTOR MATERIALS/PERMITTIVITY 
Role of excitons in dispersion effects in semiconductors, 4:35268 
SENN REACTOR 
See GARIGLIANO REACTOR 
SENSIBLE HEAT STORAGE/FEASIBILITY STUDIES 
Assessment of the technoeconomic feasibility or seasonal thermal 
energy storage systems (STES), 4:33070 (ANL/EES-TM-35) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 





SEWAGE/SOLAR DISTILLATION 


SEWAGE/SOLAR DISTILLATION 
Treatment of domestic sewage by using solar distillation and plant 
culture, 4:33023 
SEWAGE/USES 
Treatment of domestic sewage by using solar distillation and plant 
culture, 4:33023 
SEWAGE SLUDGE/COMBUSTION 
Solid waste resource recovery full scale test report. Volume I, 


4:34092 
SEWAGE SLUDGE/PYROLYSIS 
Solid — resource recovery full scale test report. Volume I, 
4: 
SEWAGE SLUDGE/RESOURCE CONSERVATION 
uses program. Progress report for period ending March 
31, 1978, 4:34911 (SAND-78-1932) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SEYFERT GALAXIES/SPECTROPHOTOMETRY 
S hotometry of the Seyfert galaxy Arakelyan 120, 4:35040 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/SEALS 
Status of borehole plugging and shaft sealing for geologic isolation 
of radioactive waste, 4:32640 (ONWI-15) 
SHALE OIL/ABSORPTION S OSCOPY 


bands with santas eet 


— OIL/D 
Hydrodesulfurization catalyst a 4:32278 
SHALE OIL/HYDROGENATI 
Hydrodesulfurization catalyst (Potent), 4:32278 
SHALE OIL/POLARIZABILITY 
Polar constituents of a shale oil: com panes ive composition with 
other fossil-derived liquids, 4:32449 (CONF-790334-2) 
SHALE OIL/REFINING 
Process for the manufacture of liquid fuel for gas turbines and gas 
turbine plant, 4:32446 
SHALE OIL/THERMAL CRACKING 
ee ee we Oe ge 
turbine plant, 4:32446 
SHALE OIL FRACTIONS/TOXICITY 
Use of cell cultures in evaluation of solvent refined coal (SRC) 
and shale oil (SO) materials, 4:34966 (PNL-2850(Pt. 1)) 
SHEARER LOADERS 


See CUTTER LOADERS 


Explosive welding of a tube into a tube sheet (Patent), 4:34157 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 


See also ANIMAL SHELTERS 
SHELTERS/DESIGN 
Community, business and university participation in an alternate 
energy shelter, 4:33002 
SHELTERS/SOLAR SPACE HEATING 
a business and university participation in an alternate 
energy a 4:33002 
SHF ATI 
See RADIOWA VE RADIATION 


See also MAGNETIC SHIELDING 
Two-dimensional shielding benchmarks for sodium and iron at 
YAYOI, 4:33363 (UTNL-R-0046) 
SHIELDING/COMPUTER CALCULATIONS 
Recent trends in radiation shielding: a RSIC perspective, 4:33478 
(CONF-790222-1) 
SHIELDING/NEUTRON REACTIONS 
Cross section sensitivity analysis of a proposed neutron 
Theses)” with a two-dimensional model, 4:35471 (ORNL, 
SHIELDING/NUCLEAR DATA COLLECTIONS 
Recent trends in radiation shielding: a RSIC perspective, 4:33478 
(CONF-790222-1) 
SHIELDING/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional analysis of the effects of penetrations on 
radiation shielding of a tokamak fusion reactor, 4:35469 


Protection of CTR first structural walls by neutron spectrum 
shifting, 4:35477 
SHIP PROPULSION none tag ag a LICENSING 


Regulations concerning the operation program of reactors to be 
established in a al (Japan), 4:33551 
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SHIPPINGPORT REACTOR/FUEL SCANNING 
Conceptual evaluation of nondestructive assay of 7**UO2-ThO2 
fuel rods (LWBR Development Program), 4:33366 (WAPD- 
TM-1256) 
SHIPPINGPORT REACTOR/REACTOR CORES 
Design of the Shippingport Light Water Breeder Reactor (LWBR 
development program), 4:33365 (WAPD-TM-1208) 
Unique thermal and hydraulic features of the Light Water Breeder 
Reactor (LWBR development program), 4:33364 (WAPD-T- 
2729) 


See also NUCLEAR SHIPS 
TANKER SHIPS 
SHIPS/FUEL SUBSTITUTION 
Energy for marine propulsion. A look into the future, 4:34026 
SHIPS/PROPULSION 
Steam ark pl. propulsion with a future, 4:34025 
SHOCK HEA 
Investigation of energy exchange process between plasma and 
driver gas in magnetic field, 4:33948 
IOCK (THERMAL) 


See THERMAL SHOC. 
SHOCK TUBES/ENERGY 1 TRANSFER 
Investigation of energy exchange process between plasma and 
driver gas in magnetic field, 4:33948 
SHOCK WAVES/SIMULATION 
Simulation of plane underwater shock waves using an array of 
point volume sources. Final report, 26 March 1973-30 January 
1978, 4:34749 (AD-A-058437) 
SHOCK WAVES/WAVE PROPAGATION 
= 4 = a laser beam by an expanding supersonic plasma, 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/CALIBRATION 
—_ wall addition to the SPEAR Mark 1 magnetic detector, 
SHOWER COUNTERS/DATA ACQUISITION SYSTEMS 
Data handling for the lepton detector, 4:34700 (BNL-25895) 
op dy the subgroup on fast processing, 4:34698 (BNL-25890) 
SHO co /DESIGN 


Lead-glass wall addition to the SPEAR Mark 1 magnetic detector, 
4:34709 
Lead/liquid argon shower counter systems of the SPEAR Mark 2 
detector, 4:34710 
Swimmin, | hadron calorimeter, 4:34713 
SHOWER COUNTERS/DIGITAL CIRCUITS 
— amplifier-digitizer system for liquid argon calorimeters, 
718 
SHOWER COUNTERS/FEASIBILITY STUDIES 
some comments on forward calorimeters, 4:34695 (BNL-25791) 
SHOWER COUNTERS/PERFORMANCE 
——_ wall addition to the SPEAR Mark | magnetic detector 
4:34709 
SHOWER COUNTERS/PERFORMANCE TESTING 
Tests of proportional wire shower counter and hadron calorimete. 
modules, 4:34711 
SHOWER COUNTERS/PLANNING 
Detector development summary, 4:34699 (BNL-25894) 
SHUTDOWN (REACTOR) 


See REACTOR SHUTDOWN 
PRESSURE 


See RESERVOIR PRESSURE 
SIBERIA/GEOLOGIC STRUCTURES 
Distribution of regional oil and gas accumulation zones in 
Jurassic-Cretaceous sedimentary rocks of West Siberia, 4:32209 
SIBERIA/NATURAL GAS DEPOSITS 
Distribution of regional oil and gas accumulation zones in 
Jurassic-Cretaceous sedimentary rocks of West Siberia, 4:32209 
Gas reserve potentialities of the southeastern part of the Lena- 
Vilyuy basin, 4:32396 
SIBERIA/NATURAL GAS FIELDS 
Cyclic analysis of Senomanian productive series in Medverhye 
field, 4:32402 
SIBERIA/PETROLEUM DEPOSITS 
Distribution of regional oil and gas accumulation zones in 
Jurassic-Cretaceous sedimentary rocks of West Siberia, 4:32209 


See SUDDEN IONOSPHERIC DISTURBANCE 
SIGMA-1385 RESONANCES/HADRONIC PARTICLE DECAY 
Experimental test of exchange degeneracy in hypercharge 
exchange reactions (Helicity-flip and nonflip amplitudes, 
angular distribution, quark model), 4:35161 (SLAC-PUB-2208) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 





JUNE 30, 1979 


SILANES/ANNEALING 
Laser annealing of hydrogen implanted amorphous silicon 
(Implantation with 40 keV He* ), 4:34257 (SAND-78-1795C) 
SILANES/PHOTOCHEMISTRY 
Infrared laser single photon absorption reaction chemistry in the 
solid state. I. The system SiH,-UF¢ a), 4:34378 
SILANES/PHOTOLUMINESCENCE 
Radiative recombination involving silane molecules in silicon, 
4:34311 
SILANES/PHOTOLYSIS 
147-nm photolysis of monosilane, 4:34379 
SILICA/BIOLOGICAL EFFECTS 
Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 
SILICA/NUCLEAR MAGNETIC RESONANCE 
Proton dynamics and surface heterogeneity of silica gel with 
adsorbed benzene below one monolayer coverage, 4:34337 
SILICA/QUANTITATIVE CHEMICAL ANALYSIS 
Differential photometric determination of silica in solid-fuel ashes 
and slags, 4:32068 
SILICA/SORPTIVE PROPERTIES 
Proton dynamics and surface heterogeneity of silica gel with 
adsorbed benzene below one monolayer coverage, 4:34337 
SILICATES/EQUATIONS OF STATE 
Equations of state of SiO2 and H2O mixtures, 4:34298 (UCRL- 
52610) 
SILICATES/FRACTURE PROPERTIES 
Dynamic fracture strength of rock, 4:35010 
SILICATES/SPECIFIC HEAT 
Slag-seed equilibria and separations related to the MHD system, 
4:33901 (FE-2524-8) 
SILICIDES/ION COLLISIONS 
Analysis of semiconductor structures by nuclear and electrical 
techniques. Final technical report, 4:34299 (AD-A-058772) 
SILICIDES/STABILITY 
Analysis of semiconductor structures by nuclear and electrical 
techniques. Final technical report, 4:34299 (AD-A-058772) 
SILICON/ANNEALING 
Laser annealing of ion implanted silicon, 4:34205 (CONF-781167- 
2 


SILICON/AUGER EFFECT 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
SILICON/CHARGE DENSITY 
Reliability of pseudopotential charge densities (Molecular Si), 
4:34306 
SILICON/CLEANING 
Method of removing titanium and silicon oxide layers from 
optically-treated substrates (Patent), 4:34295 (UCRL-Trans- 
11454) 
SILICON/COATINGS 
Analysis of semiconductor structures by nuclear and electrical 
techniques. Final technical report, 4:34299 (AD-A-058772) 
SILICON/CRYSTAL DOPING 
Dopant profile changes induced by pulsed laser annealing, 4:34297 
(CONF-780932-7) 
SILICON/CRYSTAL GROWTH 
Low cost silicon for solar energy conversion applications, 4:32890 
LSA large area silicon sheet task, continuous liquid feed 
Czochralski growth. Quarterly report No. 4, July-September 
1978, 4:32870 (DOE/JPL/954886-4) 
SILICON/CRYSTALLIZATION 
Poly-crystalline silicon with columnar structure, 4:32892 
SILICON/DEPOSITION 
Critical study of the photoelectric cell preparation techniques, 
4:32900 


SILICON/ELECTRICAL PROPERTIES 
Laser annealing of ion implanted silicon, 4:34205 (CONF-781167- 
2) 


Transmission electron microscopy and electrical properties 


measurements of laser doped silicon and GaAs, 4:34147 (CONF- 


781121-19) 
SILICON/ENERGY-LEVEL DENSITY 
ae | of pseudopotential charge densities (Molecular Si), 
4:34 
SILICON/ION CHANNELING 
Laser annealing of hydrogen implanted amorphous silicon 
(Implantation with 40 keV He* ), 4:34257 (SAND-78-1795C) 
SILICON/ION IMPLANTATION 
Dopant profile changes induced by pulsed laser annealing, 4:34297 
(CONF-780932-7) 
Infrared and Raman spectra of boron implanted, laser annealed 
silicon (35 keV ™B ions), 4:34206 (CONF-781167-4) 


SILICON OXIDES/PHYSICAL RADIATION EFFECTS 


Introduction to several solid state techniques for the study of ion 
implanted materials, 4:34150 (SAND-78-0870C) 
Laser annealing of ion implanted silicon, 4:34205 (CONF-781167- 
2) 
Radiative recombination involving silane molecules in silicon, 
4:34311 
SILICON/ION-ATOM COLLISIONS 
Structure of the energy spectra of the Auger electrons obtained by 
irradiation of solids with moderate-energy ions, 4:35082 
SILICON/LUMINESCENCE 
Onsets of \umapensapan te: «308 luminescence in Si (2.5 to 19.3 K), 
4:34305 
SILICON/PHYSICAL PROPERTIES 
Laser annealing of ion implanted silicon, 4:34205 (CONF-781167- 


2 
SILICON/TRAPPING 
Model for hydrogen isotope backscattering, trapping and depth 
profiles in C and a-Si, 4: B5473 (PPPL-1529) 
SILICON 30 TARGET/PROTON REACTIONS 
Calculatin of angular distribution coefficients for *°Si(p,yo) by the 
DSD model (5 to 15 MeV), 4:35207 (ORO-1067-T1) 
Giant dipole resonance built on the ground and the first state of 
31P (5 to 7 MeV), 4:35206 (ORO-1067-T1) 
SILICON ALLOYS/CRYSTALLIZATION 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 
SILICON ALLOYS/FABRICATION 
Method to produce a lithium alloy-containing negative electrode 
(German patent), 4:33647 
SILICON ALLOYS/MODIFICATIONS 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 
SILICON CARBIDES/HOT ATOM CHEMISTRY 
Interaction of energetic tritium with silicon carbide, 4:34390 
SILICON CARBIDES/MECHANICAL PROPERTIES 
High temperature properties of sintered alpha silicon carbide, 
4:34270 (CONF-7810129-2) 
SILICON CARBIDES/PHYSICAL PROPERTIES 
High temperature properties of sintered alpha silicon carbide, 
4:34270 (CONF-7810129-2) 
SILICON COMPOUNDS/ABSO 
Systematic computation of the performance of Ss cells 
based on first principles: Second and third quarter report, June 
1-September 30, 1978 (ZnSiAs2), 4:32884 (UCID-18041(Pts.2-3)) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/ELASTICITY 
Observation of viscoelastic strain recovery in hot-pressed silicon 
nitride, 4:34275 
SILICON NITRIDES/FABRICATION 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
SILICON NITRIDES/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
SILICON NITRIDES/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR wf 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
SILICON NITRIDES/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/DIELECTRIC PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
SILICON OXIDES/EQUATIONS OF STATE 
Equations of state of SiOz and H2O mixtures, 4:34298 (UCRL- 
52610) 
SILICON OXIDES/FABRICATION 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high bay pete materials), 4:34183 (ORNL-5416) 
SILICON OXIDES/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
SILICON OXIDES/MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
SILICON OXIDES/OPTICAL PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage in diagnostic windows for the TFTR, 4:35464 
(CONF-790125-12) 





SILICON OXIDES/REMOVAL 


SILICON OXIDES/REMOVAL 
Method of removing titanium and silicon oxide layers from 
optically-treated substrates (Patent), 4:34295 (UCRL-Trans- 
11454 


SILICON OXIDES/SPECIFIC HEAT 
Analytical expressions for the heat capacities of alkali silicate 
liquids (900° to 1800°K), 4:34282 
SILICON OXIDES/SURFACE COATING 
Method of removing titanium and silicon oxide layers from 
optically-treated substrates (Patent), 4:34295 (UCRL-Trans- 


11454) 
SILICON OXIDES/VAPOR PRESSURE 

Slag-seed equilibria and separations related to the MHD system, 
4:33904 (FE-3087-2) 

SILICON OXIDES/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
SILICON SOLAR CELLS 

Silicon solar cells. Volume 2. 1976-October 1978 (citations from 
the Engineering Index data base). Report for 1976-Oct 1978, 
4:32879 (NTIS/PS-78/1116) 

SILICON SOLAR CELLS/BIBLIOGRAPHIES 

Silicon solar cells. Volume 2. October, 1976-November, 1977 
(citations from the NTIS data base). Report for Oct 1976-Nov 
1977 (187 abstracts), 4:32877 (NTIS/PS-78/1114) 

Silicon solar cells. Volume 3. December, 1977-October, 1978 
(citations from the NTIS data base). Report for Dec 1977-Oct 
1978 (209 abstracts), 4:32878 (NTIS/PS-78/1115) 

SILICON SOLAR CELLS/CRACKS 

Detection of hairline cracks in textured silicon solar cells, 4:32885 
SILICON SOLAR CELLS/FABRICATION 

Low cost silicon for solar energy conversion applications, 4:32890 

Solar cells based on nonsingle crystalline silicon, 4:32893 
SILICON SOLAR CELLS/OPTIMIZATION 

Optimization of electrical and optical characteristics of silicon 
photoelements designed for photothermal converters of 
concentrated solar radiation, 4:32894 

SILICON SOLAR CELLS/PERFORMANCE 
Meteorological conditions and calculated solar cell outputs, 
4:32918 
SILICON SOLAR CELLS/POLYCRYSTALS 
Poly-crystalline silicon with columnar structure, 4:32892 
Solar cells based on nonsingle crystalline silicon, 4:32893 
SILICONES/CHROMATOGRAPHY 

High speed gel permeation chromatography. IV. Preliminary 

results on silicone resins, 4:34327 (MHSMP-79-13) 
SILVER/ARGON 40 REACTIONS 

Binary aspects and particle multiplicities of the fragments from / 

sup nat/Ag +340 MeV “Ar deep inelastic collisions, 4:35228 
SILVER/CREEP 

Non-equilibrium models for diffusive cavitation of grain interfaces, 

4:34190 
SILVER/DIFFUSION 
Precipitation processes in implanted materials, 4:34169 (SAND-78- 
0871C) 
SILVER/STRAIN HARDENING 
Work hardening and creep of MgO, 4:34188 
SILVER/VOIDS 

Non-equilibrium models for diffusive cavitation of grain interfaces, 

4:34190 
SILVER 109 TARGET/PROTON REACTIONS 
Neutron spectra from the reaction '® Ag(p,n)’°°Cd in the proton- 
energy region E/sub p/=6 and 7 MeV, 4:35229 
SILVER ALLOYS/CHEMICAL REACTION KINETICS 
Reactions and spreading in the Cu-Ag system, 4:34168 (LBL-8600) 
SILVER ALLOYS/PHASE DIAGRAMS 

— processes in implanted materials, 4:34169 (SAND-78- 

0871C) 
SINGAPORE/INSOLATION 
Solar radiation model building with data of non-uniform reliability 
and completeness, 4:32838 
SINTERING/KINETIC EQUATIONS 
Models for kinetics of solid state sintering, 4:34153 
SELECTION/REVIEWS 
Power plant siting: a literature review, 4:33669 
SITE SELECTION/SIMULATION 

Application of resource allocation models to the problems of 
regional energy policy in large developing coutries, 4:33733 
(BNL-25537) 

SKELETON 
See also SKULL 
SKELETON/DOSE COMMITMENTS 

Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 

Internal dosimetry program in a plutonium facility, 4:34946 
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SKELETON/NEOPLASMS 
Late effects of inhaled ***Es(NOs)s in the rat, 4:34930 (PNL- 


Late effects following exposure to graded doses of HNOs, HCl, 
and H2SO, aerosols, 4:34986 (PNL-2850(Pt.1)) 
SKELETON/PATHOLOGICAL CHANGES 
Dietary effects on lead uptake and trace element distribution in 
mallard ducks dosed with lead shot, 4:34987 (UCID-18044) 
SKELETON/RADIATION DOSES 
Internal dosimetry program in a plutonium facility, 4:34946 
SKIMMERS/PERFORMANCE TESTING 
Ohmsett ‘high seas’ performance testing: MARCO Class V oil 
skimmer. Final report, 4:32337 (PB-283390) 
SKULL/BIOMEDICAL RADIOGRAPHY 
A study of the effect of high yield criteria for emergency room 
skull radiography. Final report, 4:34891 (PB-285094) 
SLABS/DYNAMIC LOADS 
Modeling the dynamic response of slabs to overpressure. Final 
report, 4:34745 (AD-A-058361) 
SLAGS/CHARGE TRANSPORT 
Slag flow and current transport in a simulated generator 
environment, 4:33925 
SLAGS/CORROSIVE EFFECTS 
Corrosion of potential MHD preheater materials in liquid slag and 
slag-seed, 4:33868 
Evaluation of electrode materials for slag coated MHD channels, 
4:33873 
Generator wall slag coating and material corrosion experiments, 
4:33950 
SLAGS/CRYSTALLIZATION 
Crystallization and vaporization studies on synthetic coal slag 
compositions, 4:33937 
SLAGS/DEPOSITION 
In-channel observations on coal slag, 4:33934 
Replenishment processes and flow train interaction, 4:33935 
Slag layers in direct coal-fired MHD power generation, 4:33936 
SLAGS/ELECTRIC CONDUCTIVITY 
Electrical conductivity of molten coal slags containing potassium 
seed, 4:33928 
In-channel observations on coal slag, 4:33934 
Slag physical properties: electrical and thermal conductivity, 
4:33903 (FE-2524-8 
Slag physical properties: electrical and thermal conductivity, 
4:33906 (FE-3087-2) 
Some properties of coal slags of importance to MHD, 4:33926 
SLAGS/ELECTRICAL PROPERTIES 
Electrical behavior of slag coatings in coal-fired MHD generators, 
4:33914 
SLAGS/EVAPORATION 
Crystallization and vaporization studies on synthetic coal slag 
compositions, 4:33937 
SLAGS/FLOW MODELS 
Comparison of measurements and predictions of the fluid 
mechanics and thermal behavior of MHD channel slag layers, 
4:33927 
Slag deposition and its effect on the performance of MHD 
channels, 4:33899 (CONF-790102-5) 
SLAGS/FLOW RATE 
Slag flow and current transport in a simulated generator 
environment, 4:33925 
SLAGS/FLUID FLOW 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
flow facility (MISFF), 4:33850 (FE-2524-8) 
Slag flow and NO/sub x/ kinetics: moderate temperature slag 
flow facility (MTSFF), 4:33856 (FE-3087-2) 
SLAGS/FLUID MECHANICS 
Comparison of measurements and predictions of the fluid 
mechanics and thermal behavior of MHD channel slag layers, 
4:33927 
SLAGS/HEAT TRANSFER 
MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 
SLAGS/MATHEMATICAL MODELS 
Slag deposition and its effect on the performance of MHD 
channels, 4:33899 (CONF-790102-5) 
SLAGS/NUCLEATION 
MHD Balance of Plant Technology Project. First quarterly 
~ 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
-3) 
SLAGS/QUANTITATIVE CHEMICAL ANALYSIS 
Differential photometric determination of silica in solid-fuel ashes 
and slags, 4:32068 
SLAGS/REMOVAL 
Coal gasification plant (Patent), 4:32030 
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SLAGS/TEMPERATURE MEASUREMENT 

Comparison of measurements and predictions of the fluid 
mechanics and thermal behavior of MHD channel slag layers, 
4:33927 

SLAGS/THERMAL CONDUCTIVITY 
Slag physical properties: electrical and thermal conductivity, 
4:33906 (FE-3087-2) 
SLAGS/THERMAL DIFFUSIVITY 
Some properties of coal slags of importance to MHD, 4:33926 
SLAGS/THERMIONIC EMISSION 

Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33902 
(FE-2524-8) 

Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33905 
(FE-3087-2) 

Thermionic emission characteristics of seeded coal slags, 4:33938 

SLAGS/VAPOR PRESSURE 
Slag-seed equilibria and separations related to the MHD system, 
4:33904 (FE-3087-2) 
SLAGS/VISCOSITY 
Some properties of coal slags of importance to MHD, 4:33926 
SLAGS/WASTE PRODUCT UTILIZATION 
Synthesis of construction materials from waste products, 4:34078 
SLAGS/WORK FUNCTIONS 

Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33902 
(FE-2524-8) 

Physical properties of coal slag and electrode materials: 
thermionic emission and effects of electrical conduction, 4:33905 
(FE-3087-2) 

SLUDGES/CHEMICAL COMPOSITION 

Characterization and handling of sulfur dioxide scrubber sludge 

with flyash (FMC double alkali process), 4:32081 
SLUDGES/DISSOLUTION 

Waste management. Quarterly report, July-September 1978, 

4:32549 (DPST-78-125-3) 
SLUDGES/FILTRATION 

Mathematical description of vacuum filtration for pit-coal sludge 

that has previously been subjected to flotation. Pt. 1, 4:32183 
SLUDGES/LEACHING 

Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-671(Vol.2)) 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 

SLUDGES/OSMOSIS 

Waste management. Quarterly report, July-September 1978, 

4:32549 (DPST-78-125-3) 
SLUDGES/PHYSICAL PROPERTIES 

Characterization and handling of sulfur dioxide scrubber sludge 

with flyash (FMC double alkali process), 4:32081 
SLUDGES/WASTE DISPOSAL 

Chemical/physical stability of flue gas cleaning wastes. Final 
report, 4:32072 (EPRI-FP-67i(Vol.2)) 

Review and assessment of the existing data base regarding flue gas 
cleaning wastes. Final report, 4:32071 (EPRI-FP-671(Vol.1)) 

SLUDGES/WASTE PRODUCT UTILIZATION 

Engineering properties of sulfur dioxide scrubber sludge with 

flyash, 4:32080 
SLUDGES/WATER REMOVAL 

Mathematical description of vacuum filtration for pit-coal sludge 

that has previously been subjected to flotation. Pt. 1, 4:32183 
SLUGS (FUEL) 

See FUEL RODS 
SLURRIES (FUEL) 

See FUEL SLURRIES 
SLURRY PIPELINES/COMPARATIVE EVALUATIONS 

Analysis of transportation alternative for meeting Texas’ industrial 
demand for western coal through the year 2000. Public 
Information Report No. 4, 4:33746 (UT/CES-PR-4) 

SMECTITE/FORMATION FREE ENTHALPY 

Improved method for estimating the standard free energies of 

formation (AG/sub f,298.15/°) of smectites, 4:34353 
SMOG/CONTROL 

Evaluation of the restrictiveness of Texas Air Control Board 
Regulation V on control of volatile organic compound 
emissions from petroleum storage and other facilities, 4:32339 
(UT/CES-ES-1) 

SNAKES/VENOMS 

Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 

SNR REACTOR 
See SNR-1 REACTOR 


SODIUM-SULFUR BATTERIES/CATHODES 


SNR-1 REACTOR/FLOW BLOCKAGE 

Results of the temperature noise measurements in subchannels of 
sodium cooled electrically heated 28 rod bundle behind a 
blockage, 4:33609 

SNR-1 REACTOR/FUEL ELEMENT CLUSTERS 

Results of the temperature noise measurements in subchannels of 
sodium cooled electrically heated 28 rod bundle behind a 
blockage, 4:33609 

SNR-300 REACTOR 
See SNR-1 REACTOR 
SODIUM/AEROSOLS 

Biological behavior of mixed LMFBR-fuel-sodium aerosols (Rats, 
239 Pu), 4:34789 (PNL-2850(Pt.1)) 

Dissolution of LMFBR fuel-sodium aerosols (Plutonium dioxide), 
4:34787 (PNL-2850(Pt. 1)) 

Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere. Annual report Sep 
1977-Jan 1978, 4:33594 (PB-286865) 

Spectrophotometric analyses of LMFBR fuel-sodium aerosols 
(PuOz, U), 4:34788 (PNL- = 1)) 

SODIUM/CATALYTIC EFFE 

Hydrogenation of carbon wien over alkali metal-graphite 
intercalates. Reaction selectivity and catalyst deactivation 
characteristics, 4:34348 

SODIUM/METALLURGICAL EFFECTS 

New look at crystallization of aluminum-silicon alloys, 4:34165 

(RFP-Trans-262) 
SODIUM/MUFFIN-TIN POTENTIAL 

First principles band theory for random metallic alloys, 4:34170 

(TID-29436) 
SODIUM/THERMODYNAMIC PROPERTIES 

Sodium: a conventional heat transfer fluid for solar power plant 

systems, 4:32942 (AED-Conf-78-212-017) 
SODIUM/VAPOR PRESSURE 

Slag-seed equilibria and separations related to the MHD system, 

4:33901 (FE-2524-8) 
SODIUM CHLORIDES 

Sodium chloride as a stabilizer for leaded gasolines during storage, 

4:32373 
SODIUM COMPOUNDS/SOLVENT EXTRACTION 

Conditions for extraction of sodium sulfonates from oil solutions 

(Isopropanol.), 4:32298 
SODIUM HYDROXIDES/CHEMICAL REACTIONS 

Hydrolysis of octahydrotriborate in cold acidic methanol-water 

solutions. Preparation of B;sH;OH2 and B3H;OH, 4:34346 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 

Effect of carbon content and thermal treatment on the SCC 
behavior of Inconel Alloy 600 steam generator tubing, 4:34192 

Performance of Cr-Mo steels in the boilers of CEGB power 
stations, 4:34237 

Stress corrosion cracking of steam generator tube materials in 
sodium hydroxide solutions, 4:34234 

SODIUM NITRATES/CORROSIVE EFFECTS 

Corrosion of Fe alloys in Hitec at 823K (Materials for solar 

central receiver power plants), 4:32945 (SAND-78-8256) 
SODIUM NITRIDES/CORROSIVE EFFECTS 

Corrosion of Fe alloys in Hitec at 823K (Materials for solar 

central receiver power plants), 4:32945 (SAND-78-8256) 
SODIUM OXIDES/SPECIFIC HEAT 

Analytical expressions for the heat capacities of alkali silicate 

liquids (900° to 1800°K), 4:34282 
SODIUM OXIDES/VAPOR PRESSURE 

Slag-seed equilibria and separations related to the MHD system, 
4:33904 (FE-3087-2) 

SODIUM PHOSPHATES/ELECTRIC CONDUCTIVITY 

pH and conductivity of sodium phosphate solutions (Computer 
calculation), 4:34336 (WAPD-TM-1302) 

SODIUM PHOSPHATES/PH VALUE 

pH and conductivity of sodium phosphate solutions (Computer 

calculation), 4:34336 (WAPD-TM-1302) 
SODIUM SILICATES/IONIC CONDUCTIVITY 

Ionic conductivity in low carnegieite compositions based on 

NaAISiOg, 4:34281 
SODIUM SULFIDES/PHOTOLYSIS 

Excited-state photochemistry in the tris(2,2'- 

bipyridine)ruthenium(II)-sulfite system, 4:34340 
SODIUM-SULFUR BATTERIES/BATTERY SEPARATORS 

Accumulator battery in which each cell is separated by a 
diaphragm plate into an anolyte zone filled with alkali metal and 
a — zone filled with a sulphur-containing substance, 
4:33649 

SODIUM-SULFUR BATTERIES/CATHODES 

Secondary battery with separate charge and discharge zones 
(German patent), 4:33624 

Sulfur electrode container construction and method of 
manufacture (Patent), 4:33637 





SODIUM-SULFUR BATTERIES/CHARGE STATE 


SODIUM-SULFUR BATTERIES/CHARGE STATE 

Accumulator battery in which each cell is separated into an 
anolyte zone filled with alkali metal and a catholyte zone filled 
with a sulphur-containing substance (German patent), 4:33628 

SODIUM-SULFUR BA RIES/DESIGN 

Accumulator battery in which each cell is separated into an 
anolyte zone filled with alkali metal and a catholyte zone filled 
with a sulphur-containing substance (German patent), 4:33628 

ttery with separate charge and discharge zones 
(German patent), 4:33624 

Sodium sulphur batteries comprising a plurality of separate cells 

within a container (Patent), 4:33619 
SODIUM-SULFUR BATTERIES, 

Sodium sulphur batteries comprising a plurality of separate cells 

within a container (Patent), 4:33619 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 

Ford/D.O.E. sodium-sulfur battry electric vehicle development 
and demonstration, Phase I. Quarterly progress report No. 37, 
December 1, 1977-February 28, 1978, 4:34127 (COO-2566-37) 

SOIL MECHANICS/COMPUTER CALCULATIONS 

Seismic input and soil-structure interaction. Final report, 4:33588 

(NUREG/CR-0693) 
SOILS 

See also PERMAFROST 
SOILS/CONTAMINATION 

Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 

SOILS/FLUID FLOW 

Solar space heating systems using annual heat storage. Progress 

report, January 1-September 30, 1978, 4:33071 (COO-2939-6) 
SOILS/RADIOACTIVITY 

Radionuclide content of an exhumed canyon tank and neighboring 
soil, 4:32677 

Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 

Subsurface gamma-radioactivity measurements after Saimon event 
Sones Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474-300) 

SOILS/RADIONUCLIDE MIGRATION 

Borehole monitoring of radioactive waste trenches, 4:32679 

Exhumation test with aged radioactive solid wastes, 4:32676 

Geohydrologic study of a burial site for solid low-level 
radioactive wastes at the Idaho National Engineering 
Laboratory, 4:32662 

Ground-water hydrology and subsurface migration of 
radioisotopes at a low-level solid radioactive-waste disposal site, 
West Valley, New York, 4:32667 

Measurement of fission product sorption parameters for Hanford 

Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 

Preliminary analysis offirst crop of plants grown in seven soils 
uniformly contaminated with four transuranic elements 
simultaneously. Quarterly progress report (7*7Np; 7°°Pu; 741 Am; 
24Cm; wheat), 4:34809 (NUREG/CR-0700) 

Radionuclide transport model for shallow land burial sites, 4:32678 

Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 

Subsurface gamma-radioactivity measurements after Saimon event 
Project Dribble, Lamar County, Mississippi, 4:34811 (USGS- 
474-300) 

Water problems at the West Valley burial site, 4:32666 

SOILS/SORPTIVE PROPERTIES 

Adsorption of Co and selected actinides by Mn and Fe oxides in 

soils and sediments, 4:32681 
SOILS/THERMAL CONDUCTIVITY 
Solar space heating systems using annual heat storage. Progress 
report, January 1-September 30, 1978, 4:33071 (COO-2939-6) 
SOLAR ABSORBERS/BLACK LIQUIDS 
Direct absorption solar collector, 4:33064 
SOLAR ACTIVITY 


See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SOLAR ACTIVITY/TABLES 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4: 35027 (PB- 286733) 
Solar-geophysical data number 407, July 1978. Part II. 
(Comprehensive reports). Data for January 1978-December 
1977 and miscellanea, 4:35028 (PB-286734) 
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SOLAR AIR CONDITIONERS/ABSORPTION 

REFRIGERATION CYCLE 

New absorption cycle: the single-effect regenerative absorption 
refrigeration cycle, 4:33020 (LBL-6879) 

SOLAR AIR CONDITIONERS/DESICCANTS 

Solar-MEC development program. Project 9103 third quarter 
progress report, March 1-May 31, 1978 (Desiccant wheel and 
regenerative heat exchange wheel performance), 4:32964 (COO- 
4495-13) 

SOLAR AIR CONDITIONERS/DESIGN 
ae design package for residential heating/cooling 
ystem-Rankine air conditioner redesign, 4:32968 (DOE/ 
NASA/CR-150871) 
SOLAR AIR CONDITIONERS/HEAT EXCHANGERS 

Solar-MEC development program. Project 9103 third quarter 
progress report, h 1-May 31, 1978 (Desiccant wheel and 
regenerative heat exchange wheel performance), 4:32964 (COO- 
4495-13) 

SOLAR AIR CONDITIONERS/SIMULATION 

Solar-MEC development program. Project 9103 third quarter 
progress report, March 1-May 31, 1978 (Desiccant wheel and 
— heat exchange wheel performance), 4:32964 (COO- 
4495-13) 

SOLAR AIR CONDITIONING 

Sun as an inexhaustible source of energy. ae for space 

heating - cooling and air conditioning, 4:3 
SOLAR AIR CONBITIONING/BIBLIOGRAPHIES 

Solar space heating and air conditioning. Volume 2. 1976-August, 
1977 (citations from the Engineering Index data base). Report 
for 1976-August 1977 (215 abstracts), 4:32978 (NTIS/PS-78/ 
1016) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

SOLAR AIR CONDITIONING/DEMONSTRATION 

PROGRAMS 

Solar heating and cooling demonstration project summaries, 
4:32966 (DOE/CS-0038-2) 

System definition study: Solar Heating and Cooling Commercial 
Project. Interim report, 4:32971 (EPRI-ER-993) 

SOLAR AIR CONDITIONING/FEASIBILITY STUDIES 

Solar energy for cooling: a challenge to modern technology, 


4:33067 
SOLAR AIR CONDITIONING/REVIEWS 
Role of solar energy in solar heating cooling and hot water 
supply, 4:33006 
AIR HEATERS/CERTIFICATION 
"“Galieoten test and analysis report: solar collectors, 4:33028 
(DOE/NASA/CR- 150860) 
SOLAR AIR HEATERS/DESIGN 
Solar collector unit, 4:33057 
SOLAR AIR HEATERS/EFFICIENCY 
Performance evaluation of a partially solar heated house in 
Quebec, 4:32988 
SOLAR AIR HEATERS/PERFORMANCE 
Solar collector unit, 4:33057 
SOLAR AIR HEATERS/PERFORMANCE TESTING 
Qualification test and analysis report: solar collectors, 4:33028 
(DOE/NASA/CR-1 50860) 
SOLAR ATMOSPHERE/OSCILLATIONS 
Five-minute oscillations in the temperature minimum of the solar 
atmosphere, 4:35036 
ILAR CELL ARRAYS/DESIGN 
Solar panel unit (Patent), 4:32888 
Solar power for environmental monitoring, 4:32897 
SOLAR CELL ARRAYS/ECONOMICS 
SAMICS: input data preparation, 4:32868 (DOE/JPL/1012-22) 
SOLAR CELL ARRAYS/HAIL 
Low-cost silicon solar array project environmental hail model for 
assessing risk to solar collectors, 4:32873 (N-78-26541) 
SOLAR CELL ARRAYS/MANUFACTURING 
SAMICS: input data preparation, 4:32868 (DOE/JPL/1012-22) 
SOLAR CELL ARRAYS/MECHANICAL PROPERTIES 
Design analysis and testing of solar cell modules, phase 2. Final 
report, 4:32876 (N-78-26615) 
SOLAR CELL ARRAYS/PERFORMANCE 
Realization and testing of a pumping system powered by solar 
cells, 4:33027 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Performance rating of photovoltaic solar generators for terrestrial 
applications, 4:32898 
Thermal and other tests of photovoltaic modules performed in 
natural sunlight, 4:32869 (DOE/JPL/1012-78/9) 
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SOLAR CELL ARRAYS/REVIEWS 

Photovoltaic power systems: the present and the future, 4:32895 
SOLAR CELL ARRAYS/STANDARDS 

SAMICS: input data preparation, 4:32868 (DOE/JPL/1012-22) 
SOLAR CELL ARRAYS/TEMPERATURE EFFECTS 

Thermal and other tests of photovoltaic modules performed in 
natural sunlight, 4:32869 (DOE/JPL/1012-78/9) 

SOLAR CELL ARRAYS/THERMAL CYCLING 
Specification for thermal cycling test on sample of NIVR solar 
arrays, 4:32875 (N-78-26614) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION 

An improved technique for the calibration of solar cells using a 

high altitude aircraft, 4:32874 (N-78-26546 
SOLAR CELLS/COMMERCIALIZATION 

Federal photovoltaic utilization program. Planning resource 

document, 4:32872 (HCP/M50081-01) 
SOLAR CELLS/COOLING SYSTEMS 

Modular assembly of a photovoltaic solar energy receiver 

(Patent), 4:32886 
SOLAR CELLS/DESIGN 

Dye-sensitized Schottky barrier solar cells (Patent), 4:32889 

Modular assembly of a photovoltaic solar energy receiver 
(Patent), 4:32886 

SOLAR CELLS/FABRICATION 

Critical study of the photoelectric cell preparation techniques, 

4:32900 
SOLAR CELLS/MARKETING RESEARCH 

Federal photovoltaic utilization program. Planning resource 
document, 4:32872 (HCP/M50081-01) 

Review of selected solar market studies and techniques, 4:32852 
(SERI/PR-52-076) 

SOLAR CELLS/SENSITIZERS 

Dye-sensitized Schottky barrier solar cells Ew 4:32889 
AR CELLS/SOLAR CONCENTRATO 

“Modular assembly of a photovoltaic solar 2 receiver 
(Patent), 4:32886 

Photovoltaic conversion of concentrated solar radiation, 4:32899 

SOLAR CELLS/TECHNOLOGY ASSESSMENT 

Solar cells: present state and tendencies of development, 

possibilities of application, 4:32887 
SOLAR CELLS/TECHNOLOGY UTILIZATION 

Federal photovoltaic utilization program. Planning resource 

document, 4:32872 (HCP/M50081-01) 
SOLAR CELLS/TEST FACILITIES 

Investigation of reliability attributes and accelerated stress factors 
on terrestrial solar cells. First quarterly report, December 9, 
1977-March 8, 1978, 4:32871 (DOE/JPL/954929- 1) 

SOLAR CELLS/TESTING 

Investigation of reliability attributes and accelerated stress factors 
on terrestrial solar cells. First quarterly report, December 9, 
1977-March 8, 1978, 4:32871 (DOE/JPL/954929-1) 

SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/BIBLIOGRAPHIES 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004 

SOLAR COLLECTORS/COMPARATIVE EVALUATIONS 
Review of solar grain drying (Inflatable plastic reinforced, wrap- 
around single-bin, and portable designs), 4:33009 

SOLAR COLLECTORS/CONFIGURATION 

Solar heat collector (Patent, pyramidal units), 4:33048 
SOLAR COLLECTORS/CONICAL CONFIGURATION 

Solar heat collector (Patent, pyramidal units), 4:33048 
SOLAR COLLECTORS/DESIGN 

Solar heat collector (Patent, pyramidal units), 4:33048 
SOLAR COLLECTORS/EFFICIENCY 

Solar heat systems for use at high latitudes, 4:33005 
SOLAR COLLECTORS/FOUNDATIONS 

Study of low-cost foundation/anchor designs for single-axis- 
tracking solar collector systems, 4:33030 (SAND-78-7048) 

SOLAR COLLECTORS/MATERIALS TESTING 

Small Solar Thermal Power Systems Projects semiannual report, 

October 1977-March 1978, 4:32933 (SAND-78-0951) 


SOLAR ENERGY 


SOLAR COLLECTORS/ORIENTATION 
Effects of collector tilt and orientation on solar heating 
performance, 4:33061 
SOLAR COLLECTORS/PERFORMANCE 
Effects of collector tilt and orientation on solar heating 
performance, 4:33061 
SOLAR COLLECTORS/REVIEWS 
Solar energy collection today: a brief study, 4:33062 
SOLAR COLLECTORS/SYSTEMS ANALYSIS 
Small Solar Thermal Power Systems Projects semiannual 
October 1977-March 1978, 4:32933 (SAND-78-0951) 
SOLAR COLLECTORS/TEST FACILITIES 
Canadian solar collector test facility, 4:33060 
Small Solar Thermal Power Systems Projects semiannual 
October 1977-March 1978, 4:32933 (SAND-78-0951) 
SOLAR COLLECTORS/TESTING 
System integration of marketable subs (third collection of 


progress ee oe (DOE/NASA/CR-161104) 
SOLAR CON! TORS 
See also SOLAR REFLECTORS 


SOLAR CONCENTRATORS/DEFORMATION 
onal ture deformations of solar energy concentrators, 4:33052 
CONCENTRATORS/DESIGN 
io — of calculating multielement concentrating 
systems, 4 
SOLAR CONCENTRATORS/FEASIBILITY STUD 
Photovoltaic conversion of concentrated solar sialon 4:32899 
SOLAR CONCENTRATORS/OPTICS 
Devices with sectional photoreceiver and laser emitter for 
determining the precision characteristics of solar radiation 
concentrators, 4:33053 
SOLAR CONCENTRATORS/PERFORMANCE TESTING 
Devices with sectional photoreceiver and laser emitter for 
determining the precision characteristics of solar radiation 
concentrators, 4:33053 
SOLAR CONCENTRATORS/THERMAL STRESSES 
Lr po ee of solar energy concentrators, 4:33052 
COOKERS/DESIGN 
Solar oven (Patent), 4:33022 
Solar stove (Patent), 4:33021 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 
Energy savings for a solar heated and cooled buildi 
adaptive optimal control, 4:32972 (LA-UR-78-29 
SOLAR COOLING SYSTEMS/DESIGN 
for decade 80 solar 


Final system instrumentation design pac 
house, 4:32967 (DOE/NASA/CR-1508 

Simulation and design of solar thermal processes, 4:32959 (COO- 

2588-2) 

state of the art, 1977, 4:32987 


Solar heating and coolin 
SOLAR COOLING SY: S/MEASURING INSTRUMENTS 
for decade 80 solar 


Final system instrumentation d pac 
house, 4:32967 (DOE/NASA/CR-150869) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
Final system instrumentation design pac for decade 80 solar 
house, 4:32967 (DOE/NASA/CR-150869) 
Solar heating and cooling: state of the art, 1977, 4:32987 
SOLAR COOLING SY: S/PERFORMANCE TESTING 
Standards applicable to performance measurement of solar heating 
and cooling systems, 4:32960 (COO-4142- ..« 
SOLAR COOLING SYSTEMS/SIMULATIO) 
ee and design of solar thermal renal 4:32959 (COO- 
SOLAR COOLING SYSTEMS/STANDARDS 
Standards tard to performance measurement of solar heating 
and cooling :32960 (COO-4142-2) 
SOLAR COOLING } SYSTEMS/TEMPERATURE 
MEASUREMENT 


Temperature measurement and sensor selection for solar heating 
and cooling systems, 4:32961 (COO-4142-3) 
SOLAR COOLING SYSTEMS/TESTING 
System integration of marketable subsystems (third collection of 
eye 4:32970 Scour Gama 104) 
LAR D) TION/TECHNOLOGY ASSESSMENT 
Solar desalination: status and potential, 4:33026 
SOLAR DRYERS/PERFORMANCE 
Performance of a solar collector for grain drying in northern 
Saskatchewan, 4:33010 


Review of solar ae 4:33009 
— DRYING/USES sie 
eview of solar grain drying, 4:3 
SOLAR ENERGY 
Appropriateness and implementation of solar energy in rural 
development programmes of developing countries, 4:32827 
EPRI New Energy Resources elon ee ent strategy paper. 
PR 


Summary report, 4:33793 (EPRI-ER-979-SY) 





SOLAR ENERGY/COORDINATED RESEARCH PROGRAMS 226S 


Solar energy and limits to the energy on the earth, 4:32826 
SOLAR ENERGY/COORDINATED RESEARCH PROGRAMS 


Technologies for the use of solar energy 1977-1980. Program, 
4:33794 


SOLAR ENERGY/EDUCATION 
Alternate energy technologist, 4:32817 
International coordination and planning for a more effective 
utilization of solar energy, 4:33656 
Schools, students and solar energy, 4:32818 
SOLAR ENERGY/FEASIBILITY STUDIES 
Discussion paper on the direct use of solar energy in residential 
and commercial buildings in the state of Maine, 4:32977 (NP- 


23670) 
SOLAR ENERGY/FINANCIAL INCENTIVES 

Legislative measures in support of increased use of solar energy, 
4:32856 

Proposal of government incentive policies for solar energy in 
Canada, 4:32855 

SOLAR ENERGY/FORECASTING 
New wood age ahead for mankind (This paper incomplete in 
proceedings), 4:32915 
SOLAR ENERGY /GERMAN FEDERAL REPUBLIC 

Technologies for the use of solar energy 1977-1980. Program, 

4:33794 
SOLAR ENERGY/GOVERNMENT POLICIES 

Identification of social and economic difficulties associated with 
the introduction of solar energy devices, 4:32958 (BMFT-FB-T- 
78-47) 

Proposal of government incentive policies for solar energy in 
Canada, 4:32855 

Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784) 

SOLAR ENERGY/INFORMATION 
International coordination and planning for a more effective 
utilization of solar energy, 4:33656 
SOLAR ENERGY/INFORMATION SYSTEMS 
Status of the CCMS and IEA solar energy activities, 4:32824 
SOLAR ENERGY/INTERNATIONAL IPERATION 

Role of solar energy in solar heating cooling and hot water 

supply, 4:33006 
SOLAR ENERGY/LEGISLATION 
—— measures in support of increased use of solar energy, 
4:32856 
SOLAR ENERGY/MARKETING RESEARCH 
Developing a marketing strategy for solar energy systems, 4:32853 
SOLAR ENERGY/MEETINGS 
Solar energy update ‘77: Canada, 4:32815 
Solar energy, 4:32819 
SOLAR ENERGY/PLANNING 

International coordination and planning for a more effective 

utilization of solar energy, 4:33656 
SOLAR ENERGY/RESEARCH PROGRAMS 

Aspects of solar energy research in Egypt, 4:32957 

National solar program for research and development in 
Argentina, 4:32822 

Solar energy utilization research in Iran, 4:32956 

Status of the CCMS and IEA solar energy activities, 4:32824 

SOLAR ENERGY/RESOURCE POTENTIAL 

Climatologically related problems in determining the potential for 

solar energy utilization in Canada, 4:32851 
SOLAR ENERGY/REVIEWS 

Status of solar energy projects in the Federal Republic of 
Germany, 4:32825 

Technological limits for the utilization of solar energy, 4:32814 
(STU-77-4084(Supp.8)) 

Utilization of solar energy in Brazil, 4:32823 

SOLAR ENERGY/SOCIAL IMPACT 

Comparative social impact assessment of large-scale, community- 

scale, and household scale solar energy technologies, 4:32859 
SOLAR ENERGY/SOCIO-ECONOMIC FACTORS 

Identification of social and economic difficulties associated with 
the ps9 of solar energy devices, 4:32958 (BMFT-FB-T- 
78-4 

SOLAR ENERGY/TECHNOLOGY ASSESSMENT 

Application of solar technology to today’s energy needs. Volume 
1, 4:32813 (PB-283770) 

SOLAR ENERGY/TECHNOLOGY UTILIZATION 

Application of solar technology to today’s energy needs. Volume 
1, 4:32813 (PB-283770) 

Framework for a solar energy research and development policy 
proposed for Indonesia and its relevance to solar energy 
utilization in building systems, 4:32861 

Solar energy success stories: a summary of current economically 
viable applications of direct and indirect solar energy, 4:32816 

Solar energy potential in Malawi, 4:32821 

Solar energy utilization in the West Indies, 4:32955 
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Technological limits for the utilization of solar energy, 4:32814 
(STU-77-4084(Supp.8)) 
SOLAR ENERGY/THERMOCHEMICAL HEAT STORAGE 
Chemical heat-storage pump, 4:33617 
SOLAR ENERGY/USES 

Solar energy applications for the arid areas, 4:32820 

Solar energy potential in Malawi, 4:32821 

Utilization of solar energy in Brazil, 4:32823 

SOLAR ENERGY CONVERSION/BIBLIOGRAPHIES 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

SOLAR ENERGY CONVERSION/PHOTOCHEMICAL 

REACTIONS 

Prospects for the photochemical storage of solar energy, 4:32922 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

SOLAR ENERGY CONVERSION/PHOTOSYNTHESIS 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

SOLAR ENERGY CONVERSION/REVIEWS 

Application of solar technology to today’s energy needs. Volume 
1, 4:32813 (PB-283770) 

Direct conversion of solar energy into electricity, 4:32863 

Solar electricity, 4:32862 

SOLAR ENERGY CONVERSION/SOLAR ENERGY 

CONVERSION 

Thermodynamics of solar energy conversion, 4:32864 

SOLAR ENERGY CONVERSION/TECHNOLOGY 

UTILIZATION 

Technological limits for the utilization of solar energy, 4:32814 
(STU-77-4084(Supp.8)) 

SOLAR ENERGY CONVERSION/THERMOCHEMICAL 

PROCESSES 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

SOLAR ENERGY RESEARCH INSTITUTE/RESEARCH 

PROGRAMS 

Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 

SOLAR FLARES/CORRELATIONS 
Space and time correlation between impulsive flares and 
centimeter solar radio bursts, 4:35030 

SOLAR FLARES/ELECTRIC CURRENTS 

Reverse current in solar flares, 4:35026 (AD-A-058771) 
SOLAR FLARES/HELIUM 

Calculation of populations of helium levels in a flare, 4:35037 
SOLAR FLARES/JOULE HEATING 

Reverse current in solar flares, 4:35026 (AD-A-058771) 
SOLAR FLARES/RADIATION FLUX 

Influence of solar magnetic fields on the escape of accelerated 
particles into interplanetary space, 4:35035 

SOLAR FLARES/TABLES 

Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 

Solar-geophysical data number 407, July 1978. Part II. 
(Comprehensive reports). Data for January 1978-December 
1977 and miscellanea, 4:35028 (PB-286734) 

SOLAR FLARES/TURBULENCE 
Procedure for investigating solar flare mechanisms by means of 
the hydrogen lines, 4:35031 
SOLAR FLUX/CALCULATION METHODS 
Radiation regime of inclined surfaces, 4:32835 
SOLAR FLUX/DAILY VARIATIONS 

Variation of solar and terrestrial radiation with time of the day 
ret _ of the year as deduced from many years records, 
4:32837 

SOLAR FLUX/DATA ANALYSIS 

Climatologically related problems in Coens the potential for 
solar energy utilization in Canada, 4:32851 

Variation of solar and terrestrial ra Sot with time of the day 
= iy of the year as deduced from many years records, 

SOLAR FLUX/DATA PROCESSING 
Solar power for environmental monitoring, 4:32897 
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SOLAR FLUX/DISTRIBUTION 
Radiation measurements for solar us once a applications, 4:32841 
SOLAR FLUX/MATHEMATICAL 
Climatologically related problems in determining the potential for 
solar energy utilization in Canada, 4:32851 
SOLAR FLUX/MONTHLY VARIATIONS 
Variation of solar and terrestrial radiation with time of the day 
and time of the year as deduced from many years records, 
4:32837 
SOLAR FLUX/SIMULATION 
Simulation of houS70ly global radiation from hourly reported 
meteorological parameters: Canadian prairie area, 4:32833 
SOLAR FURNACES/RADIANT HEAT TRANSFER 
Influence of solar radiation and radiant heat flow measurement 
error On measurement accuracy of material physical 
characteristics in solar furnaces, 4:33025 
SOLAR FURNACES/USES 
Central receiver for the production of monoxides of carbon and 
nitrogen, 4:33007 (CONF-780956-2) 
SOLAR HEAT ENGINES/DESIGN 
Report on experiments involving the conversion of high grade 
solar energy into mechanical and electrical energy, 4:33024 
SOLAR HEAT ENGINES/EFFICIENCY 
Report on experiments involving the conversion of high grade 
solar energy into mechanical and electrical energy, 4:33024 
SOLAR HEAT ENGINES/STIRLING ENGINES 
Report on experiments involving the conversion of high grade 
solar energy into mechanical and electrical energy, 4:33024 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Utilization of solar energy. Solar heating also in Central Europe, 
4:32986 
SOLAR HEATING SYSTEMS/ANNUAL ENERGY STORAGE 
Solar space heating systems using annual heat storage. Progress 
report, January 1-September 30, 1978, 4:33071 (COO-2939-6) 
SOLAR HEATING SYSTEMS/BIBLIOGRAPHIES 
Solar thermal heating and cooling: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:32979 (TAC- 
STHC-77-004) 
SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 
Energy savings for a solar heated and cooled building through 
adaptive optimal control, 4:32972 (LA-UR-78-2986) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
Instrumentation and data processing for the solar demonstration 
project Legislative Building, 4:32999 
SOLAR HEATING SYSTEMS/DESIGN 
Final system instrumentation design package for decade 80 solar 
house, 4:32967 (DOE/NASA/CR-150869) 
Freiburg solar house, 4:32975 (NP-23575) 
Groundhouse: the low cost solar home, 4:32990 
Preliminary design package for residential heating/cooling 
system-Rankine air conditioner redesign, 4:32968 (DOE/ 
NASA/CR-150871) 
Simulation and design of solar thermal processes, 4:32959 (COO- 
2588-2) 
Solar heating and cooling: state of the art, 1977, 4:32987 
— heating system and operation for the Nu-West model home, 
4:32995 
Solar houses: a fovoney appraisal of solar building design and 
technology, 4:33 
SOLAR HEATING SYSTEMS/ECONOMICS 
Passive solar heating design for Canada, 4:32997 
Solar houses: a general appraisal of solar building design and 
technology, 4:33004 
SOLAR HEATING SYSTEMS/HEAT STORAGE 
Design and installation manual for thermal energy storage, 4:33069 
(ANL-79-15) 
SOLAR HEATING SYSTEMS/HEAT TRANSFER 
Self pumping self controlling circulation systems, 4:32963 (COO- 
4484-02) 
SOLAR HEATING SYSTEMS/MAINTENANCE 
Installation package for a solar heating system, 4:32969 (DOE/ 
NASA/CR-150876) 
SOLAR HEATING SYSTEMS/MEASURING INSTRUMENTS 
Final system instrumentation design package for decade 80 solar 
house, 4:32967 (DOE/NASA/CR- 150869) 
Instrumentation for optimizing solar heating systems, 4:32984 
SOLAR HEATING SYSTEMS/MONITORING 
Instrumentation and data processing for the solar demonstration 
project Legislative Building, 4:32999 
SOLAR HEATING SYSTEMS/OPERATION 
Installation package for a solar heating system, 4:32969 (DOE/ 
NASA/CR-150876) 
Operational experiences with solar demonstration project on 
Manitoba Legislative Building, 4:33000 


SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 


Solar heating system and operation for the Nu-West model home, 


232995 
SOLAR HEATING SYSTEMS/OPTIMIZATION 
Instrumentation for optimizing solar heating systems, 4:32984 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Final system instrumentation design package for decade 80 solar 
house, 4:32967 (DOE/NASA/CR- 150869) 
Meadowvale solar experiment performance report, 4:32993 
Performance evaluation of a partially solar heated house in 
Quebec, 4:32988 
Solar heating and cooling: state of the art, 1977, 4:32987 
SOLAR HEATING SYSTEMS/PERFORMANCE 
High performance solar home heating system for northern 
latitudes, 4:32992 
Standards applicable to performance measurement of solar heating 
and cooling systems, 4:32960 (COO-4142-2) 
SOLAR HEATING SYSTEMS/RETROFITTING 
Bismarck, North Dakota, office commercial solar 
design and construction report, 4:32962 (COO-4228-1) 
Development of retrofit energy conservation and solar 
systems, Phase I. Technical report, 4:32974 (NMEI-20) 
SOLAR HEATING SYSTEMS/REVIEWS 
Solar houses: a general appraisal of solar building design and 
technology, 4:33004 
SOLAR HEATING SYSTEMS/SIMULATION 
Comparative studies of solar house performance at Edmonton, 
Alberta, 4:32994 
Simulation and design of solar thermal processes, 4:32959 (COO- 
2588-2) 
SOLAR HEATING SYSTEMS/STANDARDS 
Standards applicable to performance measurement of solar heating 
and cooling systems, 4:32960 (COO-4142-2) 
SOLAR HEATING SYSTEMS/SYSTEMS ANALYSIS 
Development of retrofit energy conservation and solar heating 
systems, Phase I. Technical report, 4:32974 (NMEI-20) 
SOLAR HEATING SYSTEMS/TEMPERATURE 
MEASUREMENT 


Temperature measurement and sensor selection for solar heating 

and cooling systems, 4:32961 (COO-4142-3) 
SOLAR HEATING SYSTEMS/TESTING 

System integration of marketable subsystems (third collection of 

progress reports), 4:32970 (DOE/NASA/CR-161 104) 
SOLAR NEUTRINOS/NUCLEAR REACTION YIELD 
P-p reactions on the sun (p+p—D-+e* +v and p+p+e—>D+v), 
4:35038 
SOLAR PARTICLES 
See also SOLAR NEUTRINOS 
SOLAR PROTONS 
SOLAR PARTICLES/TABLES 

Solar-geophysical data number 407, July 1978. Part II. 
(Comprehensive reports). Data for January 1978-December 
1977 and miscellanea, 4:35028 (PB-286734) 

SOLAR PONDS/DESIGN 
Viscosity stabilized solar ponds (Patent), 4:33033 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/BIBLIOGRAPHIES 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

SOLAR POWER PLANTS/ECONOMICS 

Prospects of power generation from solar plants in the northeast 

of Brazil, 4:32940 
SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Prospects of power generation from solar plants in the northeast 
of Brazil, 4:32940 
SOLAR POWER PLANTS/REVIEWS 
Solar electricity, 4:32862 
SOLAR POWER PLANTS/USES 
Use of solar power stations, 4:32935 
SOLAR PROCESS HEAT/BIBLIOGRAPHIES 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

SOLAR PROCESS HEAT/DEMONSTRATION PROGRAMS 

System definition study: Solar Heating and Cooling Commercial 

Project. Interim report, 4:32971 (EPRI-ER-993) 
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SOLAR PROCESS HEAT/MARKETING RESEARCH 

Review of selected solar market studies and techniques, 4:32852 
(SERI/PR-52-076) 

SOLAR PROMINENCES/RADIOWAVE RADIATION 

Active prominence observed at centimeter wavelengths with the 
RATAN-600 radio telescope, 4:35033 

SOLAR PROTONS/ANGULAR DISTRIBUTION 

Solar proton event of April 16, 1970. 3. Evolution of pitch angle 
distribution as < or = 1-MeV protons propagate into the high- 
latitude magnetotail, 4:35062 

SOLAR RADIO BURSTS/CORRELATIONS 
Space and time correlation between impulsive flares and 
centimeter solar radio bursts, 4:35030 
SOLAR RADIO BURSTS/FINE STRUCTURE 
Fine structure of a local solar radio source, 4:35034 
SOLAR RADIOWAVE RADIATION 

Research in space physics at the University of lowa. Annual 
report, 1977, 4:35061 (N-78-27033) 

SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4: 35027 (PB-286733) 

Solar-geophysical data number 407, July 1978. Part II. 
(Comprehensive reports). Data for January 1978-December 
1977 and miscellanea, 4:35028 (PB-286734) 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/DESIGN 
Solar energy reflecting system (Patent), 4:33046 
SOLAR REFLECTORS/SOLAR TRACKING 
Solar energy reflecting system (Patent), 4:33046 
SOLAR REFRIGERATION/FEASIBILITY STUDIES 

Solar energy for cooling: a challenge to modern technology, 

4:33067 
SOLAR REFRIGERATORS/ABSORPTION REFRIGERATION 

CYCLE 

New absorption cycle: the single-effect regenerative absorption 
refrigeration cycle, 4;33020 (LBL-6879) 

SOLAR SPACE HEATING 

Solar heating of buildings in Scandinavia. Part 2, 4:32976 (NP- 
23580) 

Sun as an inexhaustible source of energy. Applications for space 
heating - cooling and air conditioning, 4:32985 

SOLAR SPACE HEATING/BIBLIOGRAPHIES 

Solar space heating and air Far neste ony Volume 2. 1976-August, 
1977 (citations from the Engineering Index data base). Report 
for 1976-August 1977 (215 abstracts), 4:32978 (NTIS/PS-78/ 
1016) 

Solar thermal heating and cooling: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:32979 (TAC- 
STHC-77-004) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 

Solar heating and cooling demonstration project summaries, 
4:32966 (DOE/CS-0038- 2) 

System definition study: Solar Heating and Cooling Commercial 
Project. Interim report, 4:32971 (EPRI-ER-993) 

SOLAR SPACE HEATING/ECONOMICS 

Energy analysis for solar energy plants and improved heat 
insulation in the one-family house range, 4:32982 

Solar collectors, heat pump and thermal insulation - energetically 
useful, 4:32983 

SOLAR SPACE HEATING/FEASIBILITY STUDIES 

Solar heat systems for use at high latitudes, 4:33005 

Update of the federal solar heating program, 4:32858 
SOLAR SPACE HEATING/FINANCIAL IN 

Solar home heating in Canada: towards a national policy, 4:32857 
SOLAR SPACE HEATING/GOVERNMENT POLICIES 

Solar home heating in Canada: towards a national policy, 4:32857 
SOLAR SPACE HEATING/MARKET 

Solar heating in Ontario: its potential and implications, 4:32953 
SOLAR SPACE HEATING/REVIEWS 

Role of solar energy in solar heating cooling and hot water 


at 4:33006 
so THERMAL POWER PLANTS 


Small size solar power plant for rural India, 4:32932 (AED- 
CONF-78-212-018) 
SOLAR THERMAL POWER PLANTS/BIBLIOGRAPHIES 
Solar electric power generation. Volume 2. 1976-September, 1978 
(citations from the ntis data base). Report for 1976-Sep 1978 
(228 abstracts), 4:32927 (NTIS/PS-78/1108) 


ERA Vol. 4, No. 12 


Solar electric power  aptie eneration. Volume 2. 1976-September, 1978 
(citations from the ering Index data base). Report for 


1976-Sep 1978 (246 abstracts), 4.32928 (NTIS/PS-78/1 109) 
RMAL POWER PLANTS/FEASIBILITY 


IES 
Analysis of a solar-thermal, wind ay eeetecet power 


SOLAR 
STUD 


system with heat recovery aspects, 
SOLAR THERMAL POWER PLANTS/FIXED MIRROR 
COLLECTORS 
Small scale electric power generation by means of a stationary 
spherical reflector/tracking absorber (SRTA) solar collector 
system in developing countries, 4:32941 
LAR THERMAL POWER PLANTS/HEAT STORAGE 
Design and economy of solar power plants with integrated 
energy storage, 4:32938 
Storage to analysis FY78 progress report, 4:32934 (SERI/ 
PR-35-101 
SOLAR THERMAL POWER PLANTS/HYBRID SYSTEMS 
Analysis of a solar-thermal, wind assisted, turboelectric power 
system with heat recovery oo, 4:32946 
SOLAR THERMAL POWER PLANTS/MARKETING 
RESEARCH 
Review of selected solar market studies and techniques, 4:32852 
(SERI/PR-52-076) 
Small Solar Thermal Power Systems Projects semiannual report, 
October 1977-March 1978, 4:32933 (SAND-78-0951) 
SOLAR THERMAL POWER PLANTS/RESEARCH 
PROGRAMS 
Small power systems applications project, 4:32936 
SOLAR THERMAL R PLANTS/TECHNO 
} aml 


= 4 —— on the development of terrestrial solar generators, 
SOLAR THERMAL POWER PLANTS/TEST FACILITIES 
Small Solar Thermal Power Systems Projects semiannual report, 
October 1977-March 1978, 4:32933 (SAND-78-0951) 
SOLAR WATER HEATERS 
ae my of solar energy. Solar heating also in Central Europe, 
4: 
SOLAR WATER HEATERS/COMMERCIALIZATION 
Myths of solar commercialization, 4:32980 
SOLAR WATER HEATERS/DESIGN 
Effective solar heater for Calgary souusieg 
Final system instrumentation desi 
house, 4:32967 (DOE/NASA/CR- P5086) 
ae solar house, 4:32975 (NP-23575) 
ordable solar heater: a handyman’s dream, 4:33014 
Panive solar space heating and active domestic hot water for the 
_ Education Center at Blairstown, 4:32965 (COO-5058- 


ls, 4:33015 
or decade 80 solar 


Previminary design package for residential heating/cooling 
system-Rankine air conditioner redesign, 4:32968 (DOE/ 
NASA/CR- 150871) 

Solar heating and cooling: state of the art, 1977, 4:32987 

Solar water heating apparatus (Patent), 4:33013 

SOLAR WATER HEA senha te INSTRUMENTS 
Final system instrumentation desi, e for decade 80 solar 
house, 4:32967 (DOE/NASA/ Rr 150805) 
SOLAR WATER NEATERS/OPERATION 
—— of domestic water pre-heating using solar energy, 
3301 
SOLAR WATER HEATERS/PERFORMANCE 

Cost effective solar hot water system for Econo-Travel Motor 

oo located at Woodbrdge, VA. Final report, 4:33011 (COO- 
1-1) 

Final system instrumentation desi 
house, 4:32967 (DOE/NASA/CR- Pr'50869 

New affordable solar heater: a handyman’s = 4:33014 

Solar energy system performance evaluation. Aratex Services, 
Inc., industrial laundry, Fresno, California, June-September 
1978, 4:33008 (SOLAR/2008-78/24) 

Solar heating and cooling: state of the art, 1977, 4:32987 

SOLAR WATER HEATERS/PERFORMANCE TESTING 

Qualification test and analysis report: solar collectors, 4:33028 
(DOE/NASA/CR-150860) 

Solar heating performance evaluation, 4:33018 

SOLAR WATER HEATERS/SOLAR WATER PUMPS 

Solar water heating apparatus (Patent), 4:33013 

SOLAR WATER HEATERS/SWITCHING CIRCUITS 

Method and apparatus for providing differential temperature 

thermostat control for solar hot water systems (Patent), 4:33012 
SOLAR WATER HEATERS/TEMPERATURE CONTROL 

Method and apparatus for providing differential temperature 

thermostat control for solar hot water systems (Patent), 4:33012 
SOLAR WATER HEATING 

Sun as an inexhaustible source of energy. Applications for space 

heating - cooling and air conditioning, 4:32985 


A for decade 80 solar 
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SOLAR WATER HEATING/BIBLIOGRAPHIES 
Solar thermal heating and cooling: a bibliography with abstracts. 
Quarterly update, October-December 1977, 4:32979 (TAC- 
STHC-77-004) 
SOLAR WATER HEATING/COST 
Aspects of solar energy research in Egypt, 4:32957 
SOLAR WATER HEATING/ECONOMICS 
Energy analysis for solar energy plants and improved heat 
insulation in the one-family house range, 4:32982 
Solar collectors, heat pump and thermal insulation - energetically 
useful, 4:32983 
Solar energy applications in UK buildings, 4:33017 
SOLAR WATER HEATING/MARKET 
Solar heating in Ontario: its potential and implications, 4:32953 
SOLAR WATER HEATING/REVIEWS 
Role of solar energy in solar heating cooling and hot water 
supply, 4:33006 
SOLAR WATER PUMPS/CERTIFICATION 
Certification report for the CALMAC solar powered pump, 
4:33019 (DOE/NASA/CR- 150872) 
SOLAR WATER PUMPS/DESIGN 
Realization and testing of a pumping system powered by solar 
cells, 4:33027 
Solar water heating apparatus (Patent), 4:33013 
SOLAR WATER PUMPS/PERFORMANCE 
Development, testing, and certification of CALMAC 
Manufacturing Corporation solar collector and solar operated 
pump. Final report, 4:33029 (DOE/NASA/TM-78218) 
Realization and testing of a pumping system powered by solar 
cells, 4:33027 
SOLAR WATER PUMPS/PHOTOVOLTAIC POWER 
SUPPLIES 
Realization and testing of a pumping system powered by solar 
cells, 4:33027 
SOLAR WATER PUMPS/TESTING 
Development, testing, and certification of CALMAC 
Manufacturing Corporation solar collector and solar operated 
pump. Final report, 4:33029 (DOE/NASA/TM-78218) 
SOLAR WIND/PLASMA INSTABILITY 
Proton-driven electromagnetic instabilities in high-speed solar 
wind streams, 4:35029 
SOLAR WIND/RADIATION FLUX 
Influence of solar magnetic fields on the escape of accelerated 
particles into interplanetary space, 4:35035 
SOLAR WIND/RESEARCH PROGRAMS 
Research in space physics at the University of Iowa. Annual 
report, 1977, 4:35061  gieagehaed 
SOLAR WIND/TABLES 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 
SOLAR X-RAY BURSTS/TABLES 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 
SOLAR-ASSISTED HEAT PUMPS 
Heat pumps in Canada: the state of the art, 4:34008 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
Solar energy assisted heat pump system, 4:33003 
SOLAR-ASSISTED HEAT PUMPS/REVIEWS 
Heat pumps today and in the future, 4:33971 
SOLAR-ASSISTED HEAT PUMPS/SPACE HEATING 
Heat pumps today and in the future, 4:33971 
SOLID FUELS 
Ceramics as nuclear reactor fuels, 4:34255 
SOLID STATE LASERS/MATHEMATICAL MODELS 
Lasers with nonlinear active media, 4:34501 
Theory of the statistical properties of ultra-short pulses generated 
by a passively mode-locked solid-state laser, 4:34487 
SOLID STATE LASERS/PULSES 
Theory of the statistical properties of ultra-short pulses generated 
by a passively mode-locked solid-state laser, 4:34487 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/COMBUSTION 
Solid waste resource recovery full scale test report. Volume I, 
2 


4: 
SOLID WASTES/ENERGY RECOVERY 
Solid waste resource recovery full scale test report. Volume I, 
4:34092 
SOLID WASTES/GASIFICATION 
Pyrolysis: Competition without a flame. Refuse gasification for 
power generation, 4:32751 


SOLVENT-REFINING COAL PLANTS 


SOLID WASTES/PYROLYSIS 

Low temperature carbonisation generator for obtaining gaseous 
and liquid hydrocarbons and other materials from heat 
treatment of car tyres (Patent), 4:32752 

Pyrolysis: Competition without a flame. Refuse gasification for 
power generation, 4:32751 

Solid waste resource recovery full scale test report. Volume I, 
4:34092 

Solid waste utilization in integrated community energy systems, 
4:34082 


SOLID WASTES/SEPARATION PROCESSES 
Investigation of the effects of density, size, and shape upon the air 
classification of municipal type solid waste, 4:34093 
Method and apparatus for separating solid materials (Patent), 
4:34550 
SOLID WASTES/WASTE PRODUCT UTILIZATION 
Possibility of obtaining nitride-containing materials from coal 
wastes, 4:32077 
SOLIDS/ACOUSTIC EMISSION TESTING 
Acoustic emission sources in brittle solids, 4:34302 (LBL-8335) 
SOLIDS/INTERFACES 
Reactions and spreading in the Cu-Ag system, 4:34168 (LBL-8600) 
SOLIDS/MATERIALS HANDLING 
State-of-the-art lock hopper valve test plan, 4:32017 (MERC-78/2) 
SOLITONS/LANDAU DAMPING 
Perturbation expansion for the nonlinear Schroedinger equation 
with application to the influence of nonlinear Landau damping, 
4:35410 
SOLITONS/WAVE PROPAGATION 
Soliton and generation of cloud in nonlinear dispersive media with 
weak dissipation (Amplitude, velocity, Horteweg-de Vries 
equation), 4:35173 (IPPJ-312) 
SOLUTION MINING/ENVIRONMENTAL IMPACTS 
Facilities for the solution mining of uranium: operational and 
environmental aspects, 4:32493 
Mitigating the environmental impact of uranium solution mining: 
groundwater restoration, 4:32496 
Role of the U.S. EPA in underground injection: effects on 
solution mining, 4:32495 
Solution (in situ leach) mining of uranium: an overview, 4:32492 
Wyoming state regulations and environmental monitoring for in 
situ uranium mining, 4:32494 
SOLVATED ELECTRONS/CHEMICAL REACTIONS 
Redox reactions of free radicals with Ni(II) complexes. A pulse 
radiolytic study, 4:34389 
SOLVENT-REFINED COAL 
Coal refining by solvent extraction and hydrocracking, 4:32055 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Chemistry of lignite liquefaction. Quarterly report, April-June 
1978, 4:32041 (FE-2211-10) 
SOLVENT-REFINED COAL/CHROMATOGRAPHY 
Process for the isolation of chemicals from processed coals 
(Patent), 4:32049 
SOLVENT-REFINED COAL/COMBUSTION 
Evaluation of electrostatic precipitator during SRC combustion 
tests. Final task report Apr-Aug 1977, 4: 33183 (PB-285864) 
SOLVENT-REFINED COAL/FRACTIONATION 
Process for the isolation of chemicals from processed coals 
(Patent), 4:32049 
SOLVENT-REFINED COAL/HYDROCARBONS 
Developmental toxicity of SRC-related hydrocarbons (Rats), 
4:34980 (PNL-2850(Pt.1)) 
Oral toxicity of solvent refined coal-related hydrocarbons (Rats), 
4:34981 (PNL-2850(Pt.1)) 
SOLVENT-REFINED COAL/HYDROGENATION 
Chemistry of lignite liquefaction. Quarterly report, April-June 
1978, 4:32041 (FE-2211-10) 
SOLVENT-REFINED COAL/MOLECULAR WEIGHT 
Chemistry of lignite liquefaction. Quarterly report, April-June 
1978, 4:32041 (FE-2211-10) 
SOLVENT-REFINED COAL/MUTAGENESIS 
Mutagenicity of shale oil and solvent refined coal products 
(Salmonella), 4:32454 (PNL-2850(Pt.1)) 
SOLVENT-REFINED COAL/OILS 
Pulmonary function evaluation of light oil from solvent refined 
coal process (Guinea pigs), 4:34982 (PNL-2850(Pt.1)) 
SOLVENT-REFINED COAL/SOLUBILITY 
Chemistry of lignite liquefaction. Quarterly report, April-June 
1978, 4:32041 (FE-2211-10) 
SOLVENT-REFINED COAL/SOLVENTS 
Dosimetric and metabolic studies with solvent refined coal (SRC) 
(Rats), 4:34983 (PNL-2850(Pt.1)) 
SOLVENT-REFINED COAL/TOXICITY 
Use of cell cultures in evaluation of solvent refined coal (SRC) 
and shale oil (SO) materials, 4:34966 (PNL-2850(Pt.1)) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 





SOLVENTS 


ILVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/CHEMICAL ANALYSIS 
i ic and metabolic studies with solvent refined coal (SRC) 
(Rats), 4:34983 (PNL-2850(Pt.1)) 
SOLVENTS/METABOLISM 
Dosimetric and metabolic studies with solvent refined coal (SRC) 
(Rats), 4:34983 (PNL-2850(Pt. 1)) 
SONIC LOGGING/EQUIPMENT 
Method and apparatus for acoustic logging of a borehole (Patent), 
4:34736 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
SOUND WAVES/WAVE PROPAGATION 
Propagation of turbomachinery noise into pipelines with 
discontinuities (In German), 4:34405 (NP-23659) 
SOUTH AFRICA/AERIAL PROSPECTING 
Some practical applications of thermal infrared linescanning, 


4:32091 
SOUTH AFRICA/COAL MINES 
Some practical applications of thermal infrared linescanning, 
4:32091 
SOUTH AFRICA/WATER CURRENTS 
Review of South Africa's prospects for powr from the ocean, 
4:33097 
SOUTH AFRICA/WAVE POWER 
Review of South Africa’s prospects for powr from the ocean, 
4:33097 
SOUTH AUSTRALIA/NATURAL GAS DEPOSITS 
Golden Beach: a bright spot, 4:32222 
SOUTH AUSTRALIA/PETROLEUM DEPOSITS 
Application of gravity interpretation to an intra cratonic basin, 
4:32223 
Golden Beach: a bright spot, 4:32222 
Shell's offshore venture, in South Australia, 4:32218 
SOUTH CAROLINA/RADIOACTIVE WASTE MANAGEMENT 
Operational and engineering experience in waste management, 
4:32663 
SOUTH DAKOTA/GEOTHERMAL DISTRICT HEATING 
Potential application of Madison formation waters for community 
heating in South Dakota, 4:33095 (APL/JHU/QM-78-042R) 
SOUTH DAKOTA/GEOTHERMAL RESOURCES 
Potential application of Madison formation waters for community 
heating in South Dakota, 4:33095 (APL/JHU/QM-78-042R) 
SOUTHEAST REGION/COASTAL WATERS 
Southeast continental shelf studies, 4:35012 (SRO-901-3) 
SOUTHEAST REGION/OCEANOGRAPHY 
Southeast continental shelf studies, 4:35012 (SRO-901-3) 
SOUTHWEST REGION 
See also ALABAMA 
KENTUCKY 
NEW MEXICO 
NORTH CAROLINA 
OKLAHOMA 
SOUTH CAROLINA 
TENNESSEE 


TEXAS 
SOUTHWEST REGION/MICROEMULSION FLOODING 
Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Progress report for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 
SOUTHWEST REGION/OIL FIELDS 
Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Progress report for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 
SOVIET UNION 
See USSR 
SOYBEANS/BIOCHEMICAL REACTION KINETICS 
Stability of polysome-associated polyadenylated RNA from 
soybean suspension culture cells, 4:34849 
SPACE 
See also INTERPLANETARY SPACE 
INTERSTELLAR SPACE 
SPACE/LAWS 
Satellite power system (SPS) international agreements, 4:32926 
(HCP/R4024-12) 
SPACE HEATERS 
—— cost aerodynamic heater representing a fully matched load 
or wind energy systems, 4:33101 
SPACE REFLECTION 
See P INVARIANCE 


ERA Vol. 4, No. 12 


SPACERS/EMPLACEMENT 
Placement of casing centralizers in borehole sections with dog-leg- 
severity, 4:34470 
SPACERS/STRESS ANALYSIS 
Placement of casing centralizers in borehole sections with dog-leg- 
severity, 4:34470 
SPARK IGNITION ENGINES/AFTERBURNERS 
Exhaust gas reaction chambers for internal combustion engine 
(Patent), 4:34110 
SPARK IGNITION ENGINES/EXHAUST GASES 
Heavy-duty fuel economy program. Phase I. Specific analysis of 
certain existing data. Final report on phase 1, 4:34109 (PB- 
284985) 
SPARK IGNITION ENGINES/FUEL CONSUMPTION 
Tests of Wisconsin $12D engine running on natural gas with 
addition of carbon dioxide. Technical memo, 4:34108 (AD-A- 
058486) 
SPARK IGNITION ENGINES/FUEL ECONOMY 
Boosting engine output, 4:34105 
Heavy-duty fuel economy program. Phase I. Specific analysis of 
certain existing data. Final report on phase 1, 4:34109 (PB- 
284985) 
SPARK IGNITION ENGINES/FUEL SUBSTITUTION 
Tests of Wisconsin $12D engine running on natural gas with 
addition of carbon dioxide. Technical memo, 4:34108 (AD-A- 
058486) 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
Torch-ignition internal combusion engine (Patent), 4:34111 
SPARK IGNITION ENGINES/PERFORMANCE 
Boosting engine output, 4:34105 
Tests of Wisconsin $12D engine running on natural gas with 
addition of carbon dioxide. Technical memo, 4:34108 (AD-A- 
058486) 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/CHERENKOV COUNTERS 
Lead-glass wall addition to the SPEAR Mark 1 magnetic detector, 
4:34709 
SPEAR/MAGNETIC SPECTROMETERS 
Lead-glass wall addition to the SPEAR Mark | magnetic detector, 
4:34709 
Lead/liquid argon shower counter systems of the SPEAR Mark 2 
detector, 4:34710 
SPEAR/SHOWER COUNTERS 
Lead/liquid argon shower counter systems of the SPEAR Mark 2 
detector, 4:34710 
SPECIFIC HEAT/PRESSURE DEPENDENCE 
Experimental investigation of isobaric heat capacity of n-hexane, 


4:32314 
SPECIFIC HEAT/TEMPERATURE DEPENDENCE 
Experimental investigation of isobaric heat capacity of n-hexane, 
4:32314 
SPECTRAL SHIFT CONTROL 
(Type of moderator control in which the neutron spectrum is 
intentionally changed.) 
SPECTRAL SHIFT CONTROL/FUEL CYCLE 
Fuel cycle cost studies: fabrication, reprocessing, and refabrication 
of LWR, SSCR, HWR, LMFBR, and HTGR fuels, 4:32546 
(ORNL/TM-6522) 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MULTIPARTICLE SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/DESIGN 
.— = resolution 7° spectrometer for nuclear structure studies, 
34712 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
X-RAY SPECTROSCOPY 
SPECTROSCOPY/USES 
Development and application of resistive pulse spectroscopy: 
studies on the size, form and deformability of red blood cells, 
4:34863 (LBL-8640) 
SPENT FUEL ELEMENTS/RADIOACTIVE WASTE 
MANAGEMENT 
Management of radioactive wastes from nuclear power plants, 
4:32547 (AED-Conf-77.498-013) 
SPENT FUEL STORAGE 
Present state of knowledge concerning the nuclear back-end- 
cycle, 4:32517 (AED-Conf-77-470-003) 
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SPENT FUEL STORAGE/DEMONSTRATION PROGRAMS 

Safety assessment document for the spent fuel handling and 
packaging program demonstration at the Nevada Test Site, 
4:32538 (NVO-198) 

SPENT FUEL STORAGE/FEASIBILITY STUDIES 

Evaluation of seismic reflection surveying on the Hanford Site, 

Benton County, Washington, 4:32540 (RHO-BWI-C-20) 
SPENT FUEL STORAGE/STORAGE FACILITIES 

Independent Spent Fuel Storage Installations (ISFSI). Annual 

report, FY 1978, 4:32537 (NUREG/CR-0601) 
SPENT FUELS/PACKAGING 

Quality Assurance Program Plan for spent fuel handling and 

packaging, 4:32539 (NVO-199) 
SPENT FUELS/REMOTE HANDLING 

Quality Assurance Program Plan for spent fuel handling and 
packaging, 4:32539 (NVO-199) 

Safety assessment document for the spent fuel handling and 
packaging program demonstration at the Nevada Test Site, 
4:32538 (NVO-198) 

SPENT FUELS/REPROCESSING 

ERDA activities related to reprocessing and plutonium recycle, 
4:32529 

Laboratory line for spent fuel reprocessing at Rez, 4:32526 

SPENT SEED/REGENERATION 

MHD Balance of Plant Technology Project. First quarterly 
report, 1 January 1978-31 March 1978, 4:33843 (ANL/MHD- 
78-3) 

SPENT SEEDS/DESULFURIZATION 

Economic and energy considerations in MHD seed regeneration, 
4:33879 

Kinetics of regeneration of spent seed from MHD power 
generation systems, 4:33888 

SPENT SEEDS/REGENERATION 

Economic and energy considerations in MHD seed regeneration, 
4:33879 

Kinetics of regeneration of spent seed from MHD power 
generation systems, 4:33888 

SPENT SHALES/BIOLOGICAL EFFECTS 

Detection of early changes in lung cell cytology by flow-systems 
analysis techniques. Progress report, January 1-December 31, 
1978 (Resulting from exposure to toxic agents associated with 
production and use of synthetic fuels from oil shale and coal), 
4:34965 (LA-7680-PR) 

SPENT SHALES/CARCINOGENESIS 

Carcinogenic potential of raw and spent shale particulates (Rats, 
hamsters), 4:34984 (PNL-2850(Pt. 1)) 

SPENT SHALES/ENVIRONMENTAL EFFECTS 

Contamination of groundwater by organic pollutants leached from 
in situ spent shale, 4:32456 

SPENT SHALES/INTRATRACHEAL ADMINISTRATION 

Carcinogenic potential of raw and spent shale particulates (Rats, 

hamsters), 4:34984 (PNL-2850(Pt. 1)) 
SPENT SHALES/MICROSTRUCTURE 

Surface-area and pore-volume study of retorted oil shale, 4:32451 
(UCRL-52619) 

SPENT SHALES/POROSITY 

Surface-area and pore-volume study of retorted oil shale, 4:32451 
(UCRL-52619) 

SPENT SHALES/SURFACE AREA 

Surface-area and pore-volume study of retorted oil shale, 4:32451 
(UCRL-52619) 

SPENT SHALES/WASTE PRODUCT UTILIZATION 

Utilization of oil shale, 4:32453 

SPHERES/DRAG 

Ballistics tables for spheres 7.5 to 25 mm (0.3 to 1 in.) in diameter, 

4:35105 (UCRL-52755) 
SPHERES/DYNAMIC LOADS 

Low-cycle fatigue tests of hollow concrete spheres with 
implications for the survivability of deep-underground rock 
openings. Final report, 27 April 1977-31 January 1978, 4:34746 
(AD-A-058365) 

SPHERES/FATIGUE 

Low-cycle fatigue tests of hollow concrete spheres with 
implications for the survivability of deep-underground rock 
openings. Final report, 27 April 1977-31 January 1978, 4:34746 
(AD-A-058365) 

SPICULES 
See SOLAR PROMINENCES 
SPINELS/CORROSION RESISTANCE 
Corrosion studies of MHD preheater materials, 4:33848 (FE-2524- 


8) 
SPINELS/ELECTRIC CONDUCTIVITY 
Spinels for MHD-electrodes, 4:33882 
SPINELS/FABRICATION 
Test results on the spinel electrode module in laboratory and 
simulated MHD environment, 4:33883 


STAINLESS STEEL-304/CORROSION 


SPINELS/MASS TRANSFER 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
SPINELS/PHASE DIAGRAMS 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
SPINELS/PHYSICAL PROPERTIES 
Test results on the spinel electrode module in laboratory and 
simulated MHD environment, 4:33883 
SPINELS/THERMAL CONDUCTIVITY 
Materials evaluation-MERDI Applied Research Division and 
university management, 4:33852 (FE-2524-8) 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
SPINELS/THERMAL DIFFUSIVITY 
Materials evaluation-MERDI Applied Research Division and 
University Management, 4:33853 (FE-3087-2) 
SPINELS/WEAR 
Abrasive wear in ceramics: an assessment, 4:34271 (LBL-8608) 
SPLINE FUNCTIONS/COMPUTER CODES 
BLEND: cubic spline blending routine, 4:35487 (UCID-18088) 
SPOIL BANKS/LAND RECLAMATION 
Staunton 1 Reclamation Demonstration Project. Progress report 
for 1977, 4:32083 (ANL/LRP-TM-14) 
SPONTANEOUS FISSION/MAGNETIC FIELDS 
Fission of nuclei in a strong magnetic field, 4:35259 
SPONTANEOUS FISSION/NUCLEAR DATA COLLECTIONS 
Spontaneous fission activities, 4:35242 
SPORES 
See also BACTERIAL SPORES 
SPORES/BIOCHEMISTRY 
Polysaccharides from heterocyst and spore envelopes of a blue- 
green alga (Anabaena cylindrica), 4:34852 
SPORES/INACTIVATION 
Beneficial uses program. Progress report for period ending March 
31, 1978, 4:34911 (SAND-78-1932) 
SPRAY PONDS 
See COOLING PONDS 
SPREAD F/EXCITATION 
Ionospheric modification: an initial report on artificially created 
equatorial spread F. Interim report, 4:35053 (AD-A-058357) 
SPUTTERING/YIELDS 
Sputtering yield calculations for light ions near threshold energies, 
4:35069 (INIS-mf-3995) 
SQUID DEVICES/ELECTROMAGNETIC FIELDS 
Effect of low-frequency electromagnetic fields on a SQUID, 
4.34544 


SQUID DEVICES/JOSEPHSON JUNCTIONS 
SQUID with three-dimensional array of Josephson junctions, 
4:34445 
SQUID DEVICES/NOISE 
er of low-frequency electromagnetic fields on a SQUID, 


434444 
SRC-II PROCESS/COMMERCIALIZATION 

Commercialization focus group interview: liquid solvent refined 

coal. Summary report, 4:32039 (DOE/TIC-10028) 
STABLE ISOTOPES/RESEARCH PROGRAMS 

Argonne Bioanalytical Center. A resource for collaborative 

biomedical applications of stable isotopes, 4:34883 
STABLE ISOTOPES/TRADE 

Stable isotope sales: Mound facility customer and shipment 

summaries, FY 1978, 4:32715 (MLM-2594) 
STACKS/DEPOSITS 

Surface sampler for measuring solids and acid depositin onto the 
flue-duct walls of oil-fired boilers: the CERL deposition 
sampler, 4:33185 

STACKS/HEIGHT 

Clean air due to stack optimization, 4:33193 
STACKS/OPTIMIZATION 

Optimum chimneys reduce SO: emission, 4:33190 
STACKS/PLUMES 

Clean air due to stack optimization, 4:33193 
STAINLESS STEEL-16-8-2/MECHANICAL PROPERTIES 

Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-4) 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 

STAINLESS STEEL-18-8/PHYSICAL RADIATION EFFECTS 

Radiation-damage considerations (Neutrons), 4:34241 

STAINLESS STEEL-302/MAGNETIC PROPERTIES 

Moessbauer studies at high pressure. Final report, 4:34207 (RLO- 
2225-T 12-27) 

STAINLESS STEEL-304/CORROSION 

Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 





STAINLESS STEEL-304/CRACKS 


STAINLESS STEEL-304/CRACKS 

Elevated temperature fatigue crack growth behavior of Type 304/ 
308 Stainless Steel weldments in sodium/cavity gas 
environment, 4:34187 (WARD-CG-3045-4) 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 

STAINLESS STEEL-304/FATIGUE 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 

Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-4) 

STAINLESS STEEL-304/MICROSTRUCTURE 

Quantitative evidence for dislocation emission from grain 
boundaries, 4:34173 

STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
STAINLESS STEEL-304/SPUTTERING 

Low-energy hydrogen sputtering of Au, Ni and stainless steel, 
4:35467 (CONF-790125-18) 

STAINLESS STEEL-304/STRAIN RATE 

Development of strain-rate gradients, 4:34191 

STAINLESS STEEL-304/STRESS CORROSION 

Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 

STAINLESS STEEL-304/TENSILE PROPERTIES 

In-situ HVEM fracture studies of neutron and helium ion 

irradiated stainless steel, 4:34245 (UVA-CTR-11) 
STAINLESS STEEL-304/WELDED JOINTS 

Elevated temperature fatigue crack growth behavior of Type 304/ 
308 Stainless Steel weldments in sodium/cavity gas 
environment, 4:34187 (WARD-CG-3045-4) 

Quarterly progress report on welding technology development, 
October-December 1978, 4:34152 (TREE-1351) 

Welding technology development. Quarterly progress report, 
July-September 1978, 4:34151 (TREE-1318) 

STAINLESS STEEL-304/WELDING 

Quarterly progress report on welding technology development, 

October-December 1978, 4:34152 (TREE-1351) 
STAINLESS STEEL-304L/STRESS CORROSION 

Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 

STAINLESS STEEL-308/CRACKS 

Elevated temperature fatigue crack growth behavior of Type 304/ 
308 Stainless Steel weldments in sodium/cavity gas 
environment, 4:34187 (WARD-CG-3045-4) 

STAINLESS STEEL-308/MECHANICAL PROPERTIES 

Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-+) 

STAINLESS STEEL-308/WELDED JOINTS 

Elevated temperature fatigue crack growth behavior of Type 304/ 
308 Stainless Steel weldments in sodium/cavity gas 
environment, 4:34187 (WARD-CG-3045-4) 

STAINL2SS STEEL-310/CORROSION 

Corrosion of Fe alloys in Hitec at 823K (Materials for solar 

central receiver power plants), 4:32945 (SAND-78-8256) 
STAINLESS STEEL-310/PROTECTIVE COATINGS 

Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 

STAINLESS STEEL-316/CORROSION 

Corrosion of Fe alloys in Hitec at 823K (Materials for solar 
central receiver power plants), 4:32945 (SAND-78-8256) 

Effects of nitrogen and nitrogen getters in lithium on the corrosion 
of type 316 stainless steel, 4:34228 (CONF-790313-3) 

STAINLESS STEEL-316/CREEP 

Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 

Microstructural changes and variations in creep ductilityof 3 casts 
of type 316 stainless steel (550° to 675°C), 4:34195 

STAINLESS STEEL-316/LIFETIME 

Evaluation of materials for EPR power generation, 4:35466 
(CONF-790125-15) 

STAINLESS STEEL-316/MATERIALS TESTING 

HVEM observations of in-situ He-ion bombardments, 4:35476 
(UVA-CTR-10) 

STAINLESS STEEL-316/MECHANICAL PROPERTIES 

Joining technology development summary, 189a OH024, 4:34148 
(CONF-78 1219-4) 

Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
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STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
HVEM observations of in-situ He-ion bombardments, 4:35476 
(UVA-CTR-10) 
Radiation-damage considerations (Neutrons), 4:34241 
STAINLESS STEEL-316/STRESS CORROSION 
Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
In-situ HVEM fracture studies of neutron and helium ion 
irradiated stainless steel, 4:34245 (UVA-CTR-11) 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
STAINLESS STEEL-316/WELDED JOINTS 
Quarterly progress report on welding technology development, 
October-December 1978, 4:34152 (TREE-1351) 
Welding technology development. Quarterly progress report, 
July-September 1978, 4:34151 (TREE-1318) 
STAINLESS STEEL-316/WELDING 
Quarterly progress report on welding technology development, 
October-December 1978, 4:34152 (TREE-1351) 
STAINLESS STEEL-316L/STRESS CORROSION 
Reactor primary coolant system pipe rupture study method for 
detection of sensitiation in stainless steel. Progress report No. 
45, July-September 1978, 4:33480 (NUREG/CR-0541) 
AINLESS STEEL-318/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
‘AINLESS STEEL-321/PHYSICAL RADIATION EFFECTS 
Radiation-damage considerations (Neutrons), 4:34241 
STAINLESS STEEL-422/FATIGUE 
High cycle fatigue of Type 422 stainless steel, 4:33331 (BNL- 
NUREG-25332) 
STAINLESS STEEL-422/FRACTURE PROPERTIES 
High cycle fatigue of Type 422 stainless steel, 4:33331 (BNL- 
NUREG-25332) 
STAINLESS STEELS 
See also STAINLESS STEEL-18-8 
STAINLESS STEEL-302 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-422 
STAINLESS STEELS/CORROSION 
Corrosion of Fe alloys in Hitec at 823K (Materials for solar 
central receiver power plants), 4:32945 (SAND-78-8256) 
STAINLESS STEELS/CORROSION RESISTANCE 
Effect of welding heat on corrosion resistance of thermally 
hardened niobium-containing steel, 4:34236 
STAINLESS STEELS/CREEP 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
STAINLESS STEELS/DECONTAMINATION 
Decontamination and melt densification of fuel hull wastes, 
4:32612 
Treatment of stainless steels and zircaloy cladding hulls, 4:32613 
STAINLESS STEELS/FABRICATION 
Cladding tubes of zircaloy and steel, 4:33490 (AED-Conf-77-498- 
032 


STAINLESS STEELS/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
STAINLESS STEELS/MICROSTRUCTURE 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
STAINLESS STEELS/WELDED JOINTS 
Development of ultrasonic examination methods for austenitic 
stainless steel weld inspection, 4:34546 
STAINLESS STEELS/WELDING 
Effect of welding heat on corrosion resistance of thermally 
hardened niobium-containing steel, 4:34236 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/CONTROL SYSTEMS 
Touch panel system for control applications, 4:34593 (SLAC- 
PUB-1861) 
STAR CLUSTERS/PHOTOMETRY 
Photoelectric photometry of star clusters in M31. III, 4:35042 
STAR EVOLUTION 
Dust condensation in dense interstellar clouds, and some related 
topics, 4:35045 
STAR MODELS/SHOCK WAVES 
Self-similar pulsations of gas in stars, 4:35014 
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STARCH/HYDROLYSIS 
Technology and economics of conversion of cellulose (wood) and 
corn starch to sugars, alcohol and yeast. Final report, 4:32757 
(COO-5007-1 
STARS 
See also MAGNETIC STARS 
NEUTRON STARS 
SUN 
SUPERMASSIVE STARS 
STARS/CONVECTION 
Meridional circulation caused by stellar rotation, 4:35018 
STARS/GRAVITATIONAL FIELDS 
Short-wave limit of the gravitational focusing effect imposed by 
asphericity of the gravity field of the lens star, 4:35286 
STARS/ROTATION 
Meridional circulation caused by stellar rotation, 4:35018 
STARVATION 
See FASTING 
STATE GO 7ENERGY CONSUMPTION 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 
STATIC RESERVOIR PRESSURE 
See RESERVOIR PRESSURE 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
Formulation and application of a source finding algorithm 
(Mathematical model for determining location and strength of 
stationary pollutant sources using data obtained from air quality 
monitoring networks), 4:34759 (CONF-790142-2) 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
Emission or immission. Reflections on an economically optimal 
concept for immission protection on the flue gas side, 4:34775 
Keeping the air clean with stacks of the right dimensions. Stacks: 
cheaper, better, 4:34776 
STEADY FLOW/BOUNDARY CONDITIONS 
Quasisteady primitive equations with associated upper boundary 
conditions, 4:35106 


See also NATURAL STEAM 
STEAM/CHEMICAL REACTION KINETICS 
Reaction kinetics between steam and oil shale char, 4:32441 
(UCRL-81614) 
STEAM/CORROSIVE EFFECTS 
Performance of Cr-Mo steels in the boilers of CEGB power 
stations, 4:34237 
STEAM/RECOVERY 
Recovery of dry steam from geothermal brine (Patent), 4:33092 
STEAM CONDENSERS/CORROSION RESISTANCE 
Improving the resistance of condensers to corrosion by systematic 
examination of the state of the tubes, 4:33149 
STEAM CONDENSERS/DESIGN 
Design of extremely watertight condensers, 4:33148 
STEAM CONDENSERS/MODIFICATIONS 
Changeover of deaerators of turbine sets with the capacity of up 
to 300 MW, made by Kharkov Turbine and Generator Plant, to 
sliding pressure, 4:33156 
STEAM GENERATION/FUEL SUBSTITUTION 
Electricity in lieu of nautral gas and oil for industrial thermal 
energy: a preliminary survey, 4:34029 (ORNL/TM-5937) 
GENERATORS/CONTROL SYSTEMS 
Control array for protection against deficiency of air in steam 
generators (Patent), 4:33165 
STEAM GENERATORS/CORROSION 
High-temperature corrosion on the fire side of steam generators, 
4:33142 
STEAM GENERATORS/DESIGN 
Steam generator with feedwater heater (Patent), 4:33167 
Waste heat steam generator (Patent), 4:33140 
STEAM GENERATORS/EFFICIENCY 
Energy en and space requirement for steam plants may 


be minimized, 4:33131 
STEAM GENERATORS/INSPECTION 
Long-term monitoring by process computer of steam generator 
components at Moorburg power plant, 4:33125 
Photo techniques aid PWR tube sheet quality control, 4:33316 
STEAM GENERATORS/LEAK DETECTORS 
Accident alarm in steam generators of sodium cooled fast reactor 
power plants. I. Testing the function of an ion pump pH-meter 
on simulated water penetration in liquid sodium, 4:33373 
STEAM GENERATORS/MANUFACTURING 
Prevention of quality costs: Part I. Reactor QA system: Part II 
(German Federal Republic), 4:33447 


STEEL-ASTM-A533/MECHANICAL PROPERTIES 


STEAM GENERATORS/MATHEMATICAL MODELS 

Calculation program for the non-linear simulation of the dynamics 
of Benson steam generators, 4:33147 

STEAM GENERATORS/OPERATION 
Waste heat steam generator (Patent), 4:33140 
STEAM GENERATORS/QUALITY CONTROL 

Prevention of quality costs: Part I. Reactor QA system: Part II 

(German Federal Republic), 4:33447 
STEAM GENERATORS/TECHNOLOGY ASSESSMENT 

Steam generator and turbomachines (For combined-cycle MHD/ 

steam power plants), 4:33863 
STEAM GENERATORS/THERMAL INSULATION 
VGB guidelines for the sealing and thermal insulation of steam 
generators (In German), 4:33162 
STEAM GENERATORS/WASTE HEAT UTILIZATION 
Waste heat steam generator (Patent), 4:33140 
STEAM GENERATORS/WELDED JOINTS 
Weld performance in high-temperature gas-cooled reactors, 
4:33336 (GA-A-15269) 
STEAM INJECTION/MATHEMATICAL MODELS 
Analytical modelling of oil recovery by steam injection, 4:32239 
STEAM LINES/RUPTURES 

Test program for class 1E d-c motor control center (BWR steam 

line rupture effects), 4:33603 
STEAM LINES/THERMAL INSULATION 
Demand-specific investigations on the extension of district heating 
networks. Pt. 2, 4:34061 
STEAM SEPARATORS 
Recovery of dry steam from geothermal brine (Patent), 4:33092 
STEAM SEPARATORS/DESIGN 

Device to separate water from wet steam and to subsequently 

op the steam (Patent), 4:33168 
SYSTEMS/IN-SERVICE INSPECTION 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 1. Overall study results (LMFBR), 4:33358 
(GEFR-00405(Vol.1)) 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 2. Plant layout improvements (LMFBR), 
4:33359 (GEFR-00405(Vol.2)) 

STEAM SYSTEMS/REACTOR MAINTENANCE 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 1. Overall study results (LMFBR), 4:33358 
(GEFR-00405(Vol.1)) 

Improvements to the maintainability and inspection of liquid metal 
systems. Volume 2. Plant layout improvements (LMFBR), 
4:33359 (GEFR-00405(Vol.2)) 

STEAM TRAPS/PERFORMANCE 

Steam traps in the chemical industry, 4:34041 
STEAM TURBINES/CONDENSERS 

Air-cooled condensers for turbine plants, 4:33143 
STEAM TURBINES/CONTROL SYSTEMS 

Device for regulating the opening of a turbine distributor (Patent), 
4:33164 

STEAM TURBINES/MANUFACTURING 
Prevention of quality costs: Part I. Reactor QA system: Part II 
(German Federal Republic), 4:33447 
STEAM TURBINES/OPERATION 
Steam turbines, 4:33159 
STEAM TURBINES/QUALITY CONTROL 

Prevention of quality costs: Part I. Reactor QA system: Part II 

(German Federal Republic), 4:33447 
STEAM TURBINES/ROTORS 

Operational stresses on rotor shafts of modern steam turbines 

determine forging requirements, 4:33152 
STEAM TURBINES/STEAM SEPARATORS 

Device to separate water from wet steam and to subsequently 

superheat the steam (Patent), 4:33168 
STEEL-ASTM-A302/FRACTURE PROPERTIES 

Structural integrity of water reactor pressure bo 
components. Progress report for period ending 30 November 
1977, 4:33275 (AD-A-058588) 

STEEL-ASTM-A387/MECHANICAL PROPERTIES 

Fatigue-crack propagation behavior of several pressure vessel 

steels and weldments, 4:34181 
STEEL-ASTM-A508/FRACTURE PROPERTIES 

Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly report, April-June 1978, 4:33481 (NUREG/CR-0652) 

STEEL-ASTM-A516/MECHANICAL PROPERTIES 

Fatigue-crack propagation behavior of several pressure vessel 

steels and weldments, 4:34181 
STEEL-ASTM-A533/MECHAN*CAL PROPERTIES 

Fatigue-crack propagation behavior of several pressure vessel 

steels and weldments, 4:34181 





STEEL-ASTM-A533-B/FRACTURE PROPERTIES 


STEEL-ASTM-AS533-B/FRACTURE PROPERTIES 
Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels. 
Quarterly report, April-June 1978, 4:33481 (NUREG/CR-0652) 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A302 
STEEL-ASTM-A533 
STEELS/ARC WELDING 
Welding of bucket wheel excavators, 4:34155 
STEELS/BIBLIOGRAPHIES 
Air pollution effects on materials (citations from the NTIS data 
base). Report 1964-August 1978, 4:34229 (NTIS/PS-78/1073) 
Air pollution effects on materials (citations from the American 
Petroleum Institute data base). Report for 1971-April 1978, 
4:34230 (NTIS/PS-78/1074) 
STEELS/COEXTRUSION 
Coextrusion and rotary swaging in gun tube fabrication, 4:34149 
(PNL-SA-6308) 
STEELS/CORROSION 
Coal liquefaction alloy test program. Annual report, FY 1978, 
4:32043 (LBL-8754) 
Rapid method for evaluation of relative efficiency of corrosion 
inhibitors in engine fuels, 4:33981 
STEELS/CRACKS 
Undermatching electrode applied to HT80 heavy plates for 
penstock, 4:34156 
STEELS/CREEP 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
STEELS/DESIGN 
Investigation of strength of vessels of different steel types under 
conditions of static and low cycle loading, 4:33489 
STEELS/FABRICATION 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
STEELS/FRACTURE PROPERTIES 
Investigation of strength of vessels of different steel types under 
conditions of static and low cycle loading, 4:33489 
Structural integrity of water reactor pressure boundary 
components. Progress report for period ending 30 November 
1977, 4:33275 (AD-A-058588) 
STEELS/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 
STEELS/MECHANICAL PROPERTIES 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
Welding of bucket wheel excavators, 4:34155 
STEELS/MICROSTRUCTURE 
Interfacial microstructure and low stress, high temperature creep 
of an austenitic stainless steel, 4:34194 
STEELS/PROTECTIVE COATINGS 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
Protective coatings in the mining industry, 4:34460 
STEELS/SUBMERGED ARC WELDING 
Welding of bucket wheel excavators, 4:34155 
STEELS/SURFACE COATING 
Galvanized steel in mining, 4:32143 
STEELS/SWAGING 
Coextrusion and rotary swaging in gun tube fabrication, 4:34149 
(PNL-SA-6308) 
STEELS/WEAR 
Some characteristics of friction and wear of metallic pairs of 
different chemical compositions in highly mineralized drilling 
muds, 4:34235 
STEELS/WELDED JOINTS 
Review of work related to reheat cracking in nuclear reactor 
pressure vessel steels, 4:33483 
Undermatching electrode applied to HT80 heavy plates for 
penstock, 4:34156 
Welding of bucket wheel excavators, 4:34155 
Welding technology development. Quarterly progress report, 
July-September 1978, 4:34151 (TREE-1318) 
STEROIDS/RADIOPHARMACEUTICALS 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 
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STILBENE/FLUORESCENCE 
High-pressure study of the effect of viscosity on fluorescence and 
photoisomerization of trans-stilbene, 4:34382 
STILBENE/ISOMERIZATION 
High-pressure study of the effect of viscosity on fluorescence and 
photoisomerization of trans-stilbene, 4:34382 
STIRLING ENGINES/DESIGN 
Heat recuperative engine (Patent), 4:34582 
Stirling type engine and method for operating same (Patent), 


4:34583 
STIRLING ENGINES/FEASIBILITY STUDIES 
System analysis, design and [on lhe experiment of a total 
energy system. Phase II: report, September 16, 1977-May 
15, 1978, 4:33698 (COO-2947-5) 
STIRLING ENGINES/PERFORMANCE 
System analysis, design and proof-of-concept experiment of a total 
energy system. Phase II: final report, September 16, 1977-May 
15, 1978, 4:33698 (COO-2547-5) 
STIRLING ENGINES/RESEARCH PROGRAMS 
pe of energy automotive heat engine program, 4:34125 
CPR IES/WEAK INTERACTIONS 
Stochastic processes in dynamical systems, 4:35151 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/COST 
Conceptual design report for the away from reactor spent fuel 
storage facility, Savannah River Plant, 4:32536 (DPE-3547) 
STORAGE FACILITIES/DESIGN 
Conceptual design report for the away from reactor spent fuel 
storage facility, Savannah River Plant, 4:32536 (DPE-3547) 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 


SPEAR 
STORAGE RINGS/BEAM DYNAMICS 
Present status of the Main Ring as a storage device, 4:34608 
(CONF-7706150-P 1) 
Recommendations for further Main-Ring storage studies, 4:34610 
(CONF-7706150-P1) 
STORAGE RINGS/MOLECULAR ION BEAM INJECTION 
Molecular ion photodissociation injection, 4:34646 
STORAGE RINGS/MULTIPLE SCATTERING 
Effects of multiple scattering in the Main Ring during storage, 
4:34619 (CONF-7706150-P1) 
STORAGE RINGS/PERFORMANCE 
Main Ring storage studies, 4:34609 (CONF-7706150-P1) 
STORAGE RINGS/RADIATION MONITORING 
Background rates around the Main Ring during storage, 4:34614 
INF-7706150-P 1) 
STORAGE RINGS/SYSTEMS ANALYSIS 
Systems analysis of accelerator and storage ring systems for 
inertial fusion, 4:34668 
STORAGE RINGS/VACUUM SYSTEMS 
Pressure b in cooling section, 4:34627 (CONF-7706150-P1) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STOVES/DESIGN 
Stove (Patent), 4:33993 
Wood-burning stove (Patent), 4:33994 
Wood burning stove (Patent), 4:33995 
STOVES/OPERATION 
Heating with wood: wood stove and fireplace guidelines, 4:34009 
Stove (Patent), 4:33993 
Wood-burning stove (Patent), 4:33994 
Wood burning stove (Patent), 4:33995 
STOVES/SA 
Heating with wood: wood stove and fireplace guidelines, 4:34009 
STRAIN RATE/MATHEMATICAL MODELS 
Development of strain-rate gradients, 4:34191 
STRANGE PARTICLES/PARTICLE PRODUCTION 
Inclusive distributions of strange particles produced in pion- 
nucleus interactions, 4:35134 
Observation of the kaonic decay of the A/sub c/* charmed 
baryon, 4:35118 
STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 
IMPACT STATEMENTS 
Strategic petroleum reserve: expansion of reserve. Final 
supplement to final environmental impact statement, 4:32336 
E/EIS-0034) 
STRATOSPHERE/AIR POLLUTION 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 
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STREAMER SPARK CHAMBERS/PARTICLE TRACKS 
Recording streamer chamber tracks with charge coupled devices, 
4:34716 
STRING MODELS/BARYONIUM 
Dual amplitudes of interactions between barioniums, 4:35168 
STRONTIUM/ENERGY LEVELS 
Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra, 4:35067 
STRONTIUM/FINE STRUCTURE 
Ordering of the excited-state atomic energy levels and fine- 
structure inversion in atomic and ionic spectra, 4:35067 
STRONTIUM/METALLURGICAL EFFECTS 
New look at crystallization of aluminum-silicon alloys, 4:34165 
(RFP-Trans-262) 
STRONTIUM 85/ADSORPTION 
Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 
STRONTIUM 85/ENVIRONMENTAL TRANSPORT 
Measurement of fission product sorption parameters for Hanford 
200 Area sediment types. Progress report (Comparison of 
methods for determining distribution coefficients of fission 
products in selected sediment types at Hanford disposal sites), 
4:34810 (RHO-LD-73) 
Retention of low-level radioacrive waste material by soil, 4:32692 
(LA-UR-79-322) 
STRONTIUM 88 TARGET/PROTON REACTIONS 
Direct-semidirect reaction contributions in the GDR region of the 
isobaric analogue states of the reaction ®*Sr(p,yo), 4:35216 
(ORO-1067-T1) 
STRONTIUM 90/ENVIRONMENTAL EXPOSURE PATHWAY 
Model to project dose-to-man from buried solid waste, 4:32671 
STRONTIUM 90/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
STRONTIUM 90/RADIATION MONITORING 
Monitoring the release of radioactivity from the Karlsruhe 
reprocessing plant (WAK), 4:32580 (AED-Conf-77-473-032) 
Radioactivity measurements in the environment of the Maxey 
Flats Waste Burial Site, 4:32701 
STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Quarterly report on the strontium heat source development 
program, Advanced Systems and Materials Production Division 
for October-December 1978 (WESF ®SrF2), 4:32721 (PNL- 
1845-41) 
STRONTIUM OXIDES/TRANSITION TEMPERATURE 
High pressure eee of soft mode transitions in solids, 4:34269 
SU-3 GROUPS/MATRI 
Algebra of Gell-Mann matrices for the SU a) group, 4:35495 
SUBBITUMINOUS COAL/COMBUSTIO 
Influence of coal type and drying upon MHD power plants and 
components, 4:33885 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 
SULFAMIC ACID/SOLVENT PROPERTIES 
Dissolution of plutonium metal in sulfamic acid at elevated 
temperatures, 4:32521 (DP-1515) 
SULFHYDRYL RADICALS/BIOCHEMICAL REACTION 
KINETICS 
Amino acid sequence of a myosin fragment that contains SH-1, 
SH-2, and N/sup tau/-methylhistidine, 4:34858 
SULFIDES/REMOVAL 
Process for producing high-purity coal (Patent), 4:32172 
SULFOCYANIDES 
See THIOCYANATES 
SULFONATES/SOLVENT EXTRACTION 
Conditions for extraction of sodium sulfonates from oil solutions 
(Isopropanol.), 4:32298 
SULFONES/SOLVENT EXTRACTION 
Extraction of sulfones with 2-nitro-1-propanol, 4:32290 
SULFONIC ACID ESTERS/CHEMICAL REACTION KINETICS 
Picosecond studies of excited-state protonation and deprotonation 
kinetics. The laser pH jump, 4:34370 
SULFOXIDES/CHEMICAL REACTIONS 
Kinetic isotope effects in mechanisms of thermal allylic 
rearrangements, 4:34372 
SULFUR/CON 
Fatigue behavior of sulfur concrete, 4:34545 
SULFUR/MARKET 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 


SUN/MAGNETIC FIELDS 


SULFUR/REMOVAL 
Counter-current process with a hydrodesulfurization of solid 
carbonaceous materials (Patent), 4:32005 
SULFUR/WASTE PRODUCT UTILIZATION 
Impacts of the Resource Conservation and Recovery Act on the 
siting of coal conversion energy facilities in the United States, 
4:32199 (ORNL/OEPA-12/R1) 
SULFUR 34/ISOTOPE EFFECTS 
Kinetic isotope effects in mechanisms of thermal allylic 
rearrangements, 4:34372 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS/AIR POLLUTION CONTROL 
Measurement, air chemistry, and measured results, 4:34774 
SULFUR COMPOUNDS/CRYSTAL-PHASE 
TRANSFORMATIONS 
High pressure studies of soft mode transitions in solids, 4:34269 
SULFUR DIOXIDE/AEROSOL MONITORING 
Aerosol situation in Freiburg, 4:34772 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 
Air conservation. Volume 11, number 4(60) 1977, 4:34578 (PB- 
285237-T/SL) 
SULFUR DIOXIDE, AIR POLLUTION CONTROL 
Design of a trickle-bed reactor packed with active carbon for the 
removal of SO2 from gaseous effluents, 4:34577 
Keeping the air clean with stacks of the right dimensions. Stacks: 
cheaper, better, 4:34776 
Measurement, air chemistry, and measured results, 4:34774 
Procedure and device for extracting sulfur dioxide from chimney 
gases (Patent), 4:34580 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Effects on humans, 4:34988 
SULFUR DIOXIDE/CHEMICAL REACTIONS 
Investigations on the decomposition rate of sulfur dioxide in the 
atmosphere, 4:34784 
SULFUR DIOXIDE/CONTROL 
SO, emission control and prevention at the Lacq natural gas 
processing plant, 4:32408 
SULFUR DIOXIDE/DEPOSITION 
Dry deposition of gaseous air pollutants, 4:34782 
Investigations on the decomposition rate of sulfur dioxide in the 
atmosphere, 4:34784 
SULFUR DIOXIDE/ENVIRONMENTAL TRANSPORT 
An analysis of the relationship between sulfur dioxide and wind 
peed. Master's thesis, 4:34755 (AD-A-058396) 
SULFUR DIOXIDE/PHOTOCHEMICAL REACTIONS 
Investigations on the decomposition rate of sulfur dioxide in the 
atmosphere, 4:34784 
SULFUR DIOXIDE/PHOTOMETRY 
Use of the flame photometric detector method for measurement of 
sulfur dioxide in ambient air. A technical assistance document. 
Final report, September 1976-May 1978, 4:34764 (PB-285171) 
SULFUR DIOXIDE/REMOVAL 
Process of scrubbing fuel synthesis gases to remove acid gases and 
organic sulfur compounds (Patent), 4:32021 
SULFUR FLUORIDES/DECOMPOSITION 
Contribution to the study of the decomposition of sulfur 
hexafluoride in electrical arcs and sparks, 4:34335 (PNL-TR- 
351) 
SULFUR FLUORIDES/ELECTRIC ARCS 
Basis program plasma technology: high-pressure arcs in SFg. Part 
3, 4:35110 (BMFT-FB-T-78-05) 
SULFUR FLUORIDES/MOLECULE-MOLECULE 
COLLISIONS 
Possible mechanism of relaxation over the rotational subievels of 
molecules under conditions of saturation of a vibrational- 
rotational transition, 4:35098 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES 
Geochemical conditions for generation of oils with different sulfur 
contents (from isotope analysis), 4:32357 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Protection of the biosphere, 4:33821 
SULFURIC ACID/BIOLOGICAL EFFECTS 
Atropine inhibition of acute sulfuric-acid-induced 
bronchoconstriction in guinea pigs, 4:34973 (PNL-2850(Pt. 1)) 
Late effects following exposure to graded doses of HNOs, HCl, 
and H2SO, aerosols, 4:34986 (PNL-2850(Pt.1)) 
SUN 
See also SOLAR ATMOSPHERE 
SUN/MAGNETIC FIELDS 
Solar-geophysical data number 407, Jyul 1978, Part I. (Prompt 
reports). data for June 1978, May 1978, 4:35027 (PB-286733) 





SUN/MAPS 
Solar-geophysical data number 407, July 1978. Part II. 
pa er reports). Data for January 1978-December 
1977 and miscellanea, 4:35028 (PB-286734) 
SUPER HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
SUPERCHARGERS/DESIGN 
Methods of super chargingg a diesel engine, in supercharged 
diesel engines, and in superchargin units for diesel engines 
(Patent), 4:34114 
SUPERCONDUCTING CABLES/ECONOMICS 
Evaluation of the economic effect of application of 
superconducting electric power lines with porous current 
conductors, 4:34446 
SUPERCONDUCTING CABLES/ELECTRICAL INSULATORS 
« ~ voltage insulation and bushing design for flexible 
rconducting cables, 4:33244 (BNI_25351) 
SUPE] CONDUCTING CABLES/USES 
Possibility of low-loss transmitting of rf-power with 
aimee waveguide cables, 4:34443 
‘CONDU iG COILS/FABRICATION 
Automatic tension control for winding superconducting coils, 
4:34410 (Y/EN-257) 
a ING COILS/MAGNETIC ENERGY 
E 
pe on superconductive-coil energy storage, 4:33610 
CONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
Superconducting magnet development for the MHD program, 
4:33876 


SUPERCONDUCTING MAGNETS/BIBLIOGRAPHIES 
Superconducting magnets. Volume 2. September, 1976-August, 
1978 (a bibliography with abstracts). Report for 1976-August 
1978, 4:34441 1S/PS-78/1063) 
SUPERCONDUCTING MAGNETS/CRYOGENICS 
Cryogenic aspects of the experience in operating the U-25 
superconducting MHD magnet in conjunction with the MHD 
enerator, 4:33845 (CONF-781055-2) 
SUPERCONDUCTING MAGNETS/CRYOSTATS 
Superconducting dipole magnet for the UTSI MHD facility, 
4:33962 (CONF-78 1055-5) 
SUPERCONDUCTING MAGNETS/DESIGN 
Design of the magnetic field of superconducting coils, of different 
geometry, for a MHD dipole magnet system, 4:33846 
Design study of superconducting toroidal magnet for tokamak 
experimental fusion reactor, 4:35430 (JAERI-M-7298) 
mee pn be me magnet for the UTSI MHD facility, 
33962 (CONF-781055- 3. 
—— base for large MHD superconducting magnets, 
4:33886 
SUPERCONDUCTING MAGNETS/ELECTRICAL 
INSULATORS 
Dielectric tracking in liquid helium, 4:35277 
SUPERCONDUCTING MAGNETS/MEETINGS 
— — conference on magnet technology (MT-6), 
nae conference on magnet technology (MT-6), 
4:35279 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 
EFFECTS 


Irradiation yc to superconducting magnet material for fusion 
reactors, 4:35435 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Superconducting fg ee penn sap magnet development 
——— Phase I. Annual progress report No. 1, May 1, 1976- 
une 30, 1977, 4: 53063 (MIT-2295T3-1) 
SUPERCONDUCTING MAGNETS/TECHNOLOGY 
ASSESSMENT 
Superconducting magnets (For MHD generators), 4:33860 
SUPERCONDUCTING MAGNETS/USES 
Possibility of using superconducting magnets to control 
8 raft, 4:34451 
SUPERCONDUCTORS 
See also TYPE-I SUPERCONDUCTORS 
TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/ABSORPTION 
Nonlinearity of single- a absorption in a superconductor near 
the threshold, 4:35276 
SUPERCONDUCTORS/ELECTRON-PHONON COUPLING 
Correlation of the critical temperature of superconductors with 
their electronic and phonon properties, 4 4.35271 
SUPERCONDUCTORS/MAG C FIELDS 
Shieldin ‘aw weak magnetic fields by superconducting shells, 


4:352 
SUPERCONDUCTORS/NONLINEAR PROBLEMS 
Nonlinearity of single-photon absorption in a superconductor near 
the threshold, 4:35276 
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SUPERCONDUCTORS/PROXIMITY EFFECT 
Proximity effects at low Pn pan 4:34222 
SUPERCONDUCTORS, EFFECT 
Nonlinearity of single-photon absorption in a superconductor near 
the threshold, 4:35276 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Correlation of the critical temperature of superconductors with 
their electronic and phonon properties, 4:35271 
SUPERMASSIVE STARS 
Pol of index three, 4:35019 
SUPEROXIDE RADICALS/CHEMICAL REACTIONS 
Kinetics of the interaction of HO, and O2~ radicals with hydrogen 
xide. The Haber-Weiss reaction, 4:34385 


'ANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
POWERED SUPPORTS 
SUPPORTS/DEFORMATION 
Reinforced shell to give extra strength to roadway support 
systems in the case of underlying workings, 4:32124 
SURFACE AIR 
See also AIR 
EARTH A — 
SURFACE AIR/DOSE RA 
Sequim Marine Research - aS routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
SURFACE AIR/RADIOACTIVITY 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
SURFACE AIR/RADIONUCLIDE MIGRATION 
Biological and environmental behavior of plutonium (Risk of 
cancer fatalities in = exposed by dispersal of reactor 
lutonium), 4:3492 
SURFACE MINING 


See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/DECISION MAKING 
Open pit and/or underground mining: a discussion, 4:32479 
(CONF-7704103-) 
SURFACE MINING/EARTHMOVING EQUIPMENT 
Strip mining for coal, 4:32148 
Ss ACE MINING/ELECTRIC RAILWAYS 
. od industrial locomotives for GDR open-cast mines, 


SURFACE MINING/LAND RECLAMATION 

Application of ‘Perlhumus’ products made of brown coal, 4:32087 

Development of the Highvale Mine for thermal power plants of 
Calgary Power Ltd., 4:32116 

Land reclamation program: revegetation studies, 4:32082 (ANL/ 
LRP-TM-S) 

Preliminary guidance for estimating erosion on areas disturbed by 
surface mining activities in the interior western United States. 
Interim final report, 4:32084 (PB-283341) 

SURFACE MINING/MINING EQUIPMENT 

Development of the Highvale Mine for thermal power plants of 
Calgary Power Ltd., 4:32116 

Driver visibility system for large mining trucks, 4:34561 

Practical design of components in consideration of operational 
measurements on system behaviour, 4:32150 

SURFACE MINING/PLANNING 
Development of the Highvale Mine for thermal power plants of 
Cal Power Ltd., 4:32116 
SURFACE WATERS 
See also ESTUARIES 
LAKES 


RIVERS 


SEAS 
SURFACE WATERS/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
SURFACE WATE S/RADIOACTIVITY 
Chemical and radiochemical character of a low-level radioactive 
waste burial site, 4:32668 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Mathematical simulation of sediment and contaminant transport in 
surface waters. Annual report, October 1977-September 1978, 
4:34825 (NUREG/CR-0658) 
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SURFACE WATERS/WATER POLLUTION 
Sequim Marine Research Laboratory routine environmental 
measurements during CY-1978 (Monitoring for laboratory- 
related radioactivity and pollutants in environment), 4:34827 
(PNL-2924) 
SURFACES/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/AIR POLLUTION 
Long distance transport of carbonaceous matter, 4:34762 (IVL-B- 
441) 
SWEDEN/ECOSYSTEMS 
Man, nature, and energy flow on the island of Gotland, 4:33662 
SWEDEN/ENERGY ACCOUNTING 
Man, nature, and energy flow on the island of Gotland, 4:33662 
SWEDEN/ENERGY POLICY 
Energy research and development in Sweden, 1978-1981, 4:33684 
(DFE-13) 
SWEDEN/ENERGY SOURCES 
Energy reeds and the environment, 4:32761 
SWEDEN/FOOD INDUSTRY 
Energy consumption in food production, 4:33784 (STU-U-69- 
1978) 
SWEDEN/HYDROELECTRIC POWER 
Small hydro development in Sweden, 4:32786 (IDO-10076) 
}WIMMING POOL REACTORS 
See POOL TYPE REACTORS 
SWIMMING POOLS/AIR CONDITIONING 
Heating and air conditioning in an indoor swimming pool, 4:34010 
SWIMMING POOLS/SOLAR WATER HEATERS 
Effective solar heater for Calgary swimming pools, 4:33015 
SWIMMING POOLS/SPACE HEATING 
Heating and air conditioning in an indoor swimming pool, 4:34010 
SWINE/CONTAMINATION 
Radiocesium concentrations in two populations of naturally 
contaminated feral hogs (Sus scrofa domesticus) (1°7Cs), 4:34806 
(TID-290-21) 
SWITCHES/DESIGN 
Explosively triggered gas-dielectric crowbar switch, 4:34732 
Selection of optimal relations between dimensions of electrodes of 
sealed distribution devices, 4:34420 
SWITCHES/TESTING 
Investigation of disconnecting capacity of switches with 
disconnection power of up to 20 million kva, 4:34421 
SWITZERLAND/ELECTRIC POWER 
Electricity production, distribution and exchange; manufacturers 
and their markets, 4:33770 
SWITZERLAND/NATURAL GAS DISTRIBUTION SYSTEMS 
Construction of a natural gas pipeline from Orbe to Muelchi, 
4:32421 
SYNCHROTRONS/BEAM DYNAMICS 
Limitations of heavy ion synchrotron acceleration for inertial 
fusion, 4:34641 
SYNTHANE PROCESS/PILOT PLANTS 
Clean energy from coal, 4:32018 (PETC-1000) 
SYNTHESIS GAS/SCRUBBING 
Process of scrubbing fuel synthesis gases to remove acid gases and 
organic sulfur compounds (Patent), 4:32021 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/COMBUSTION PROPERTIES 
Alternate liquid fuel (A.L.F.) compound and method for 
processing (Patent; mixtures of semi-miscible alcohols and/or 
mineral spirits with substandard fuel oils), 4:32745 
SYNTHETIC FUELS/COST 
Non-electrical uses of thermal energy generated in the production 
of fissile fuel in fusion-fission reactors: a comparative economic 
parametric analysis for a hybrid with or without synthetic fuel 
production, 4:32487 (LA-UR-79-574) 
SYNTHETIC FUELS/PRODUCTION 
Alternate liquid fuel (A.L.F.) compound and method for 
processing (Patent; mixtures of semi-miscible alcohols and/or 
mineral spirits with substandard fuel oils), 4:32745 
Non-electrical uses of thermal energy generated in the production 
of fissile fuel in fusion-fission reactors: a comparative economic 
parametric analysis for a hybrid with or without synthetic fuel 
production, 4:32487 (LA-UR-79-574) 
SYSTEMS ANALYSIS/COMPUTER CODES 
RELSIM: a systems reliability simulation code, 4:35483 (LA-UR- 
78-2532) 


T 


T INVARIANCE/E2-TRANSITIONS 
Observation of a time-reversal-like phase shift between competing 
multipoles in a nuclear gamma transition, 4:35235 
T INVARIANCE/M1-TRANSITIONS 
Observation of a time-reversal-like phase shift between competing 
multipoles in a nuclear gamma transition, 4:35235 
TADPOLES 
See LARVAE 
TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANKER SHIPS/HEAT TRANSFER 
Investigation of heat transfer between a petroleum product and 
vertical surfaces of tanks of oil tankers during transportation 
under rolling conditions, 4:32349 
TANKER SHIPS/OIL SPILLS 
Hard aground: the story of the Argo Merchant oil spill (Book), 
4:32344 
TANKS/HEAT TRANSFER 
Evaporation rate of liquid natural gases in large containers, 
4:32423 
TANKS/RADIOACTIVITY 
Radionuclide content of an exhumed canyon tank and neighboring 
soil, 4:32677 
TANKS/SEISMIC EFFECTS 
Seismic analysis of the acid liquid waste tanks at the Western New 
York State Nuclear Service Center, West Valley, New York, 
4:32524 (UCRL-52600) 
TANTALUM 181/ENERGY-LEVEL TRANSITIONS 
Analysis of parity violating nuclear effects at low energy, 4:35183 
TANTALUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM ALLOYS/MICROSTRUCTURE 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM ALLOYS/TRANSITION TEMPERATURE 
Influence of nondiagonal disorder on the superconducting 
transition temperature of alloys, 4:34220 
TANTALUM CARBIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM CARBIDES/MICROSTRUCTURE 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM HYDRIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM HYDRIDES/MICROSTRUCTURE 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM IONS/ION-ATOM COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
TANTALUM IONS/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
..fo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
TANTALUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM OXIDES/MICROSTRUCTURE 
Microstructures and phase transformations in interstitial alloys of 
tantalum, 4:34263 (LBL-8661) 
TANTALUM OXIDES/OPTICAL PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
TAR SANDS 
See OIL SANDS 
TAU NEUTRINOS/MIXING RATIO 
Neutrino mixing and the search for the tau lepton in neutrino 
experiments, 4:35153 
TAU NEUTRINOS/PARTICLE PRODUCTION 
Neutrino mixing and the search for the tau lepton in neutrino 
experiments, 4:35153 
TAX LAWS 
Resource taxation and government policies, 4:32345 


See TWO-COMPONENT TORUS 





TEARING INSTABILITY 


TEARING INSTABILITY 
Observation and interpretation of eae sae reconnection 
and tearing in a theta pinch, 4:3537 
TEARING INSTABILITY NONLINEAR PROBLEMS 
Tearing of a current sheet and reconnection of magnetic lines of 
force, 4:35378 
TEARING INSTABILITY/STABILIZATION 
Stabilization of tearing modes to suppress major disruptions in 
tokamaks, 4:35361 (ORNL/TM-6707) 
Stabilizing influence of plasma flow on dissipative tearing 
instability, 4:35373 
TECHNETIUM 99/ION EXCHANGE 
Ion exchange as a technique to remove technetium, 4:32599 
TECHNETIUM 99/RADIOACTIVE WASTE PROCESSING 
Ton exchange as a technique to remove technetium, 4:32599 
TECHNOLOGY TRANSFER 
Gettint Federal research to the grass roots, 4:33685 
TECHNOLOGY TRANSFER/PLANNING 
Project planning document: FY 1979, 4:32231 (DOE/BC/00049-1) 
TEL 


(Tetraethyl lead.) 
TEL/ABSORPTION SPECTROSCOPY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
TEL/CHROMATOGRAPHY 
High gas temperature furnace for species determination of 
organometallic compounds with a high pressure liquid 
chromatograph and a Zeeman atomic absorption spectrometer, 
4:34325 
TELEPHONES/MANUALS 
Technical guidelines for installing, maintaining, and inspecting 
underground telephone systems. Handbook, 4:32109 (PB- 
285054) 
TELESCOPE COUNTERS/LI-DRIFTED SI DETECTORS 
Thin window Si(Li) detectors for the ISee-C telescope, 4:34702 
TELEVISION CAMERAS 
Underground viewing system, 4:34398 
TELLURIUM 123/RADIOCHEMISTRY 
Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321-3) 
TELLURIUM 123/RADIOPHARMACEUTICALS 
Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321-3) 
TELLURIUM 123/SCINTISCANNING 
Tellurium-123m-labeled isosteres of palmitoleic and oleic acids 
show high myocardial uptake, 4:34393 (CONF-790321-3) 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TEMPERATURE EFFECTS/AGE DEPENDENCE 
Effect of thermal shock on developmental stages of estuarine fish. 
Final report, 4:34963 (SRO-869-3) 
EE/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 (DOE/CS-1174) 
TENNESSEE/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GJBX-16(79)(Vol.2)(JohnsonCity)) 
TENNESSEE/RADIOMETRIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-i2, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GJBX-16(79)(Vol.2)(JohnsonCity)) 
TERATOGENESIS/RADIOINDUCTION 
Mutagenesis and Teratogenesis Section (X radiation, gamma 
radiation), 4:34920 (ORNL-5496) 
TERBIUM 159 TARGET/NEUTRON REACTIONS 
Possible statistical description of y radiation in terms of an exciton 
model, 4:35224 
TERBIUM ALLOYS/SINTERING 
Sintered rare earth-iron Laves phase magnetostrictive alloy 
product and preparation thereof (Patent), 4:34161 
TEREPHTHALIC ACID/PRODUCTION 
Prospects of the production of benzenecarboxylic acid from coals 
and substances related to them, 4:32058 
TERPENES/ISOMERIZATION 
Acid-catalyzed cyclization of cembrene and isocembrol, 4:34362 
AL BACKGROUND 
See BACKGROUND RADIATION 
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TERRESTRIAL ECOSYSTEMS/BIBLIOGRAPHIES 

Ecosystem models. Volume 2. November, 1975-1977 (a 
bibliography with abstracts). Report for Nov 1975-Nov 1977, 
4:34801 (NTIS/PS-78/1145) 

Ecosystem models. Volume 3. November, 1977-October, 1978 (a 
bibliography with abstracts). Report for Nov 1977-Oct 1978, 
4:34802 (NTIS/PS-78/1146) 

TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE KINETICS 

Ecosystem models. Volume 2. November, 1975-1977 (a 
bibliography with abstracts). Report for Nov 1975-Nov 1977, 
4:34801 S/PS-78/1145) 

Ecosystem models. Volume 3. November, 1977-October, 1978 (a 
bibliography with abstracts). Report for Nov 1977-Oct 1978, 

:34802 (NTIS/PS-78/1146) 
TEST FACILITIES 

How local sodium boiling in rod bundles under really steady state 
boundary conditions is achieved on the CFNA loop, 4:33568 
(CEA-CONF-3994) 

TEST FACILITIES/ELECTROMAGNETIC FIELDS 

Measurement of the electromagnetic environment at 
Primaerkreislauf, 4:34727 (NUREG/CR-0529) 

TEST FACILITIES/ELECTRONIC EQUIPMENT 

Measurement of the electromagnetic environment at 
Primaerkreislauf, 4:34727 (NUREG/CR-0529) 

TEST FACILITIES/INDOOR AIR POLLUTION 

Lawrence Livermore Laboratory's beryllium control program for 

high-explosive test firing bunkers and tables, 4:34769 (UCID- 


18006) 
TEST FACILITIES/THERMOCOUPLES 
ORTCAL: a code for THTF heater rod thermocouple calibration 
(PWR), 4:33583 (NUREG/CR-0342) 
TEST FAST BREEDER REACTOR KALPAKKAM 
See KALPAKKAM LMFBR REACTOR 
TESTES/PATHOLOGICAL CHANGES 
Systemic toxicity of inhaled cadmium oxide in rats, 4:34976 (PNL- 
2850(Pt.1)) 
TESTES/X-RAY DOSIMETRY 
eri rt May 78, 43 for organ doses in diagnostic radiology. Final 
ay 78, 4:34915 (PB-283481) 


See TEL 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
/ CHEMICAL REACTIONS 

ESR and . inversion of tetralin-1-yl and ESR of related benzyl 

radicals, 4:34361 
TEXAS/ENERGY DEMAND 

Analysis of transportation alternative for meeting Texas’ industrial 
demand for western coal through the year 2000. Public 
Information Report No. 4, 4:33746 (UT/CES-PR-4) 

TEXAS/ENERGY EXTENSION SERVICE 

Evaluation of the Energy Extension sService Pilot Program. 

Report to Congress, 4:33709 (DOE/CS-1174) 
TEXAS/ENERGY SUPPLIES 

Analysis of transportation alternative for meeting Texas’ industrial 
demand for western coal through the year 2000. Public 
Information Report No. 4, 4:33746 (UT/CES-PR-4) 

TEXAS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Lawton NTMS quadrangle, Oklahoma; Texas, 4:32467 
(GJBX-27(79)) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data . Austin NTMS Quadrangle, Texas, 4:32464 (GJBX- 
18(7 

TEXAS/GEOPRESSURED SYSTEMS 

Geopressured geothermal resources of Texas: a report on legal 
ownership and royalty issues, 4:33081 (UT/CES-GR-1) 

a research and systems analysis of geothermal/ 

eee RR 10) resources in Texas. Final report, 4:33082 (UT/ 
TEXAS/INDUSTRIAL PLANTS 

Energy requirements for air pollution abatement equipment in 

Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 
TEXAS/MAGNETIC SURVEYS 

Aerial radiometric and magnetic survey: Seguin National 
Topographic Map, Texas Gulf Coast, 4:32468 (GJBX- 
37(79)(Vol.1)) 

Aerial radiometric and magnetic survey: Seguin National 
Topographic Map, Texas Gulf Coast, 4:32469 (GJBX- 
37(79)(Vol.2)) 

TEXAS/PETROLEUM INDUSTRY 

Evaluation of the restrictiveness of Texas Air Control Board 
Regulation V on control of volatile organic compound 
emissions from petroleum storage and other facilities, 4:32339 
(UT/CES-ES-1) 
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TEXAS/RADIOMETRIC SURVEYS 

Aerial radiometric and magnetic survey: Seguin National 
Topographic Map, Texas Gulf Coast, 4:32468 (GJBX- 
37(79XVol.1)) 

Aerial radiometric and magnetic survey: Seguin National 
Topographic Map, Texas Gulf Coast, 4:32469 (GJBX- 
37(79)(Vol.2)) 

TEXTILE INDUSTRY/AIR POLLUTION ABATEMENT 

Energy requirements for air pollution abatement equipment in 
Texas. Environmental Study No. 6, 4:34573 (UT/CES-ES-6) 

TEXTILES/BIBLIOGRAPHIES 

Air pollution effects on materials (citations from the NTIS data 
base). Report 1964-August 1978, 4:34229 (NTIS/PS-78/1073) 

Air pollution effects on materials (citations from the American 
Petroleum Institute data base). Report for 1971-April 1978, 
4:34230 (NTIS/PS-78/1074) 

TEXTILES/FIRE RESISTANCE 

Fire technology assessment of conveyor belts with textile 

materials, 4:32125 
TFTR REACTORS/WINDOWS 

Radiation damage in diagnostic windows for the TFTR, 4:35464 

(CONF-790125-12) 
THALLIUM/FORBIDDEN TRANSITIONS 

Preliminary observation of parity nonconservation in atomic 

thallium, 4:35080 
THALLIUM 193/ENERGY LEVELS 

Studies of Z = 81 transitional nuclei II: '** Pb and **°Pb decay 

(Lifetime, half-life), 4:35234 (ORO-4935-027) 
THALLIUM 195/ENERGY LEVELS 
Studies of Z = 81 transitional nuclei II: }**Pb and '° Pb decay 
(Lifetime, half-life), 4:35234 (ORO-4935-027) 
'UM 200/ENERGY LEVELS 

Nuclear data sheets for A =200, 4:35236 
THALLIUM 200/NUCLEAR PROPERTIES 

Nuclear data sheets for A=200, 4:35236 
THALLIUM 201/SCINTISCANNING 

Nuclear medicine, 1978, 4:34890 
THALLIUM 206/ENERGY LEVELS 

Nuclear data sheets for A =206, 4:35237 
THALLIUM 206/NUCLEAR PROPERTIES 

Nuclear data sheets for A=206, 4:35237 
THERMAL EFFLUENTS 

Rule on granting subsidies for survey of hot drainage effluents 
(Japan), 4:33401 

THERMAL EFFLUENTS/ENERGY STORAGE 

Improvements to installations for the seasonal storage and 
utilization of hot waters produced in particular by thermal and 
nuclear electricity generating power stations, 4:33274 

THERMAL ENERGY STORAGE EQUIPMENT/ 

COMMERCIALIZATION 


Electric rates for commercializing thermal storage in buildings, 
4:33987 (CONF-78 1235-2) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Fuel pete furnace improvement (Patent), 4:33974 
e 


Heat transfer system (Patent), 4:33072 
Process and device for storing energy in power stations (Patent), 
4:33177 
Solar space heating systems using annual heat storage. Progress 
report, January 1-September 30, 1978, 4:33071 (COO-2939-6) 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMIC 
ANALYSIS 
Application of thermal energy storage in the cement industry. 
Final report, September 1977-March 1978, 4:34051 (CONS- 
5084-1) 
THERMAL ENERGY STORAGE EQUIPMENT/ENERGY 
CONSERVATION 
Role of thermal energy storage in industrial energy conservation, 
4:34012 (DOE/NASA/1034-79/1) 
THERMAL ENERGY STORAGE EQUIPMENT/MANUALS 
Design and installation manual for thermal energy storage, 4:33069 
(ANL-79-15) 
THERMAL ENERGY STORAGE EQUIPMENT/MATERIALS 
Assessment of the technoeconomic feasibility or seasonal thermal 
energy storage systems (STES), 4:33070 (ANL/EES-TM-35) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE 
Application of thermal energy storage in the cement industry. 
Final report, September 1977-March 1978, 4:34051 (CONS- 
5084-1) 
THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 
PROGRAMS 
Survey of utility load management and energy conservation 
projects. Ist Revised report, 4:33766 (ORNL/Sub-77/13509/4) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
Industrial applications of thermal energy storage, 4:33616 


THERMAL POWER PLANTS/OFF-PEAK ENERGY 


THERMAL INSULATION/DEMAND FACTORS 
Homeowners’ demand for home insulation, 4:33988 (CONS-8434- 


T6) 
THERMAL INSULATION/ECONOMICS 
Passive solar heating design for Canada, 4:32997 
Solar collectors, heat pump and thermal insulation - energetically 
useful, 4:32983 
THERMAL INSULATION/FABRICATION 
VGB guidelines for the sealing and thermal insulation of steam 
generators (In German), 4:33162 
THERMAL INSULATION/LAWS 
Ordinance on energy-saving thermal insulation in buildings, 
4:33985 
THERMAL INSULATION/PERFORMANCE 
Investigation of multilayer insulation, 4:34448 
THERMAL INSULATION/PERFORMANCE TESTING 
VGB guidelines for the sealing and thermal insulation of steam 
generators (In German), 4:33162 
THERMAL INSULATION/STRESS ANALYSIS 
Investigation of the stressed state of a suspension made of fiber 
glass plastic, 4:34449 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
Protection of the biosphere, 4:33821 
THERMAL POLLUTION/AERIAL MONITORING 
Flight measurements on cooling tower plumes: measurement data 
from the NEURATH II Measurement Program on wet natural 
draft cooling towers, 4:34797 (ANL-Trans-1160) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Thermoregulation of fish and turtles in thermally stressed 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 
Description of the Model SMOKA for calculating cooling tower 
emissions and their effects, 4:34796 (ANL-Trans-1154) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMAL POWER PLANTS/BYPASSES 
Design and layout of the low-pressure b system, 4:33127 
THERMAL POWER PLA /COMBUSTION 
Energy generation from wood-waste, 4:33136 
THERMAL POWER PLANTS/CONDENSER COOLING 
SYSTEMS 
Mathematical methods to evaluate entrainment of aquatic 
organisms by power plants, 4:33179 (PB-283465) » 
THERMAL POWER PLANTS/CONTROL SYSTEMS 
Industrial tests of a system of automatic ca) —— control of a 300 
MW power unit within a wide range of load a 4:33157 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Basic principles of the specification and design of heat removal 
systems for fossil fuel and nuclear power plants in the USSR, 
4:33123 (DOE/ET-0076) 
THERMAL POWER PLANTS/COOLING TOWERS 
Environmental aspects of cooling tower selection, 4:33124 
THERMAL POWER PLANTS/DESIGN 
Coal gasification system analysis, Phase 1. Final report, 4:33115 
(EPRI-AF-992) 
Power plant with a pressure reduction turbine in a pressurized 
pipe system, 4:33119 
THERMAL POWER PLANTS/ECONOMICS 
User manual for PACTOLUS: a code for computing power costs, 
4:33767 (PNL-2838) 
THERMAL POWER PLANTS/ENERGY RECOVERY 
Energy generation from wood-waste, 4:33136 
THERMAL POWER PLANTS/FEEDWATER 
On-line monitoring of water purity in thermal power stations, 
4:33128 
Thermodynamic and economically sound design of feedheating 
equipment, 4:33126 
THERMAL POWER PLANTS/FEEDWATER HEATERS 
Feedwater heater (Patent), 4:33139 
THERMAL POWER PLANTS/FUEL CONSUMPTION 
Electric Power System of Armenian SSR, 4:33114 (DOE/ET- 
0076) 
THERMAL POWER PLANTS/LOAD MANAGEMENT 
Some results regarding the meeting of peak- and medium-load 
requirements in thermal power stations, 4:33782 
THERMAL POWER PLANTS/MANAGEMENT 
Management of large conventional thermal power stations during 
the running-in period, 4:33780 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 


Process and device for storing energy in power stations (Patent), 
4:33177 





THERMAL POWER PLANTS/PIPES 


THERMAL POWER PLANTS/PIPES 
Cathodic protection of power station piping, 4:33154 
THERMAL POWER PLANTS/POWER GENERATION 
Electric Power System of Armenian SSR, 4:33114 (DOE/ET- 


0076) 
THERMAL POWER PLANTS/STEAM CONDENSERS 
Changeover of deaerators of turbine sets with the capacity of up 
to 300 MW, made by Kharkov Turbine and Generator Plant, to 
sliding pressure, 4:33156 
THERMAL POWER PLANTS/STEAM GENERATORS 
Energy consumption and space requirement for steam plants may 
be minimized, 4:33131 
Long-term monitoring by process computer of steam generator 
components at Moorburg power plant, 4:33125 
THERMAL POWER PLANTS/STEAM TURBINES 
Air-cooled condensers for turbine plants, 4:33143 
Changeover of deaerators of turbine sets with the capacity of up 
to 300 MW, made by Kharkov Turbine and Generator Plant, to 
sliding pressure, 4:33156 
THERMAL POWER PLANTS/WASTE HEAT 
Use of waste heat to heat hothouses: basic directions and 
engineering decisions, 4:34052 (DOE, ET-0076) 
Use of waste heat of an electric power station for warm water fish 
farming: problems and future outlook, 4:34053 (DOE/ET-0076) 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 
Lake Wabamun thermal water project, 4:33174 
THERMAL POWER PLANTS/WORKING FLUIDS 
New approaches to energy conversion by alternative working 
fluids, 4:33134 
THERMAL REACTORS/NUCLEAR FUELS 
Gel-sphere-pac activities for the Fuel Refabrication and 
Development Program. Quarterly progress report for period 
ending March 31, 1978, 4:32508 (ORNL/TM-6747) 
THERMAL SHOCK/BIOLOGICAL 
Effect of thermal shock on developmental stages of estuarine fish. 
Final report, 4:34963 (SRO-869-3) 
THERMIONIC CONVERTERS 
Alternative energy sources for Federal Aviation Administration 
facilities. Final report, May 1976-January 1978, 4:33798 (AD-A- 
058681) 
THERMOCHEMICAL HEAT STORAGE 
Chemical heat-storage pump, 4:33617 
THERMOCHEMICAL PROCESSES/RESEARCH PROGRAMS 
Research overview of biological and chemical conversion 
methods and identification of key research areas for SERI. Final 
task report, 4:32908 (SERI/TR-33-067) 
THERMOCOUPLES/CALIBRATION 
ORTCAL: a code for THTF heater rod thermocouple calibration 
(PWR), 4:33583 (NUREG/CR-0342) 
THERMOELECTRIC GENERATORS 
Alternative energy sources for Federal Aviation Administration 
facilities. Final report, May 1976-January 1978, 4:33798 (AD-A- 
058681) 
THERMOELECTRIC GENERATORS/DESIGN 
Thermoelectrical device with heat pipes as heat exchangers, 
4:33949 
THERMOLUMINESCENT DOSEMETERS 
Krypton-85 dosimetry using thermoluminescent dosimeters, 
4:34938 (PNL-2850(Pt.1)) 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 
Radiation protection instrumentation for personnel dosimetry, 
area and environmental monitoring, 4:34686 (AECL-5847) 
THERMOMETERS/SPECIFICATIONS 
Temperature measurement and sensor selection for solar heating 
and cooling systems, 4:32961 (COO-4142-3) 
THERMONUCLEAR DEVICES 
See also ASTRON 
CLOSED PLASMA DEVICES 
LEVITRON DEVICES 
PINCH DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/BIBLIOGRAPHIES 
Nuclear fusion (a bibliography with abstracts). Report for 1971- 
August 1978, 4:35292 (NTIS/PS-78/1030) 
THERMONUCLEAR REACTIONS 
EPRI New Energy Resources Department strategy paper. 
Summary report, 4:33793 (EPRI-ER-979-SY) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/DESIGN 
Design study of cooling system for tokamak fusion reactor, 
4:35440 (JAERI-M-7199) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
TRITIUM RECOVERY 
Study on tritium window in a D-T fusion reactor. Theoretical 
study for laminar flow, 4:35450 
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THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Analysis of material removed from UCLA tokamaks Microtor and 
Macrotor, 4:35472 (PNL-2617) 
Development and Technology, 4:35474 (UCRL-50050-78-4) 
Light ion accelerator high voltage electron microscope facility for 
CTR radiation damage studies, 4:35475 (UVA-CTR-9) 
THERMONUCLEAR REACTOR MATERIALS/ 
MECHANICAL PROPERTIES 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292 


THERMONUCLEAR REACTOR MATERIALS/TEST 
FACILITIES 
Light ion accelerator high voltage electron microscope facility for 
CTR radiation damage studies, 4:35475 (UVA-CTR-9) 
THERMONUCLEAR REACTOR WALLS/COATINGS 
Natural low Z coatings for fusion reactors, 4:35426 (CONF- 
790125-16) 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
General model for the analysis of the transient radiation damage 
environment from pulsed thermonuclear radiation, 4:35478 
THERMONUCLEAR REACTOR WALLS/SHIELDING 
Protection of CTR first structural walls by neutron spectrum 
shifting, 4:35477 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are disc ) 
See also D-T REACTORS 
E-BEAM TYPE REACTORS 
I-BEAM TYPE REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Volume 13, No. 1. Bibliography, author index, subject index, 
appendix, 4:35295 
THERMONUCLEAR REACTORS/DIRECT ENERGY 
CONVERSION 
Scheme for direct conversion of plasma thermal energy into 
electrical energy, 4:35451 
THERMONUCLEAR REACTORS/ELECTRIC GENERATORS 
Homopolar machine for reversible energy storage and transfer 
systems (Patent), 4:35439 
THERMONUCLEAR REACTORS/KINETIC EQUATIONS 
Heat transport near the wall of a tokamak reactor, 4:35344 
THERMONUCLEAR REACTORS/SHIELDING 
Cross section sensitivity analysis of a proposed neutron streamin, 
experiment with a two-dimensional model, 4:35471 (ORNL/ 
TM-6588) 
THERMONUCLEAR REACTORS/TECHNOLOGY 
ASSESSMENT 
Recent progress and prospects for nuclear fusion energy, 4:33791 
THERMONUCLEAR REACTORS/WALL EFFECTS 
Heat transport near the wall of a tokamak reactor, 4:35344 
THETA PINCH/TEARING INSTABILITY 
Observation and interpretation of magnetic-field-line reconnection 
and tearing in a theta pinch, 4:35372 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCYANATES/CHEMICAL REACTIONS 
Redox reactions of free radicals with Ni(II) complexes. A pulse 
radiolytic study, 4:34389 
THIOETHERS 
See SULFIDES 
THORIUM 228/INTESTINAL ABSORPTION 
Gastrointestinal absorption and retention of thorium-228 in adult 
and neonatal rats, 4:34954 (PNL-2850(Pt.1)) 
THORIUM 228/RETENTION 
Gastrointestinal absorption and retention of thorium-228 in adult 
and neonatal rats, 4:34954 (PNL-2850(Pt.1)) 
THORIUM 230/ENVIRONMENTAL EXPOSURE PATHWAY 
Radiation pathways and potential health impacts from inactive 
uranium mill tailings, 4:32697 
THORIUM 230/SPONTANEOUS FISSION 
Spontaneous fission activities, 4:35242 
THORIUM 232/SPONTANEOUS FISSION 
Spontaneous fission activities, 4:35242 
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THORIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Postirradiation examination and evaluation of Peach Bottom fuel 
test elements FTE-14 and FTE-15, 4:33333 (GA-A-13944) 
THORIUM CARBIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic assessment of the HTGR fuel system Th-U-C-O, 
4:34286 
THORIUM CYCLE 
Introducing advanced nuclear fuel cycles in Canada, 4:33451 
(AECL-6202) 
Potential of axial fuel management strategies in thorium-fuelled 
CANDU's, 4:33450 (AECL-6182) 
Reference thorium fuel cycle, 4:32522 (DPST-TFCT-77-101) 
Review of the potential for actinide redistribution in CANDU 
thorium cycle fuels, 4:33449 (AECL-5962) 
THORIUM ORES/MINERALIZATION 
Uranium occurrences, Michigan, Wisconsin, and Minnesota. Final 
report, 4:32459 (RME-3161) 
THORIUM OXIDES/FABRICATION 
Fabrication of large (Th,U)O2 microspheres, 4:33352 
THORIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Postirradiation examination and evaluation of Peach Bottom fuel 
test elements FTE-14 and FTE-15, 4:33333 (GA-A-13944) 
THORIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic assessment of the HTGR fuel system Th-U-C-O, 
4:34286 
THULIUM ALLOYS/MAGNETIZATION 
Low temperature magnetization and magnetostriction of single 
crystal TMFen, 4:34204 (AD-A-058735) 
THULIUM ALLOYS/MAGNETOSTRICTION 
Low temperature magnetization and magnetostriction of single 
crystal TMFez, 4:34204 (AD-A-058735) 
THYMIDINE/GENETIC EFFECTS 
Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 
THYROID/DOSE COMMITMENTS 
Air sampling system for evaluating the thyroid dose commitment 
due to fission products released from reactor containment. Final 
report, 4:34671 (NUREG/CR-0314) 
THYROID/SCINTISCANNING 
Nuclear medicine, 1978, 4:34890 
THYROID/X-RAY DOSIMETRY 


Computer program for organ doses in diagnostic radiology. Final 
report May 78, 4:34915 (PB-283481) 
TIDE 
Effect of earth tides as a factor of migration, formation, and 
distribution of hydrocarbon accumulations, 4:32211 


TIME-OF-FLIGHT SPECTROMETERS 
ELECTRON MULTIPLIERS 
Application of a microchannel plate photomultiplier in 

subnanosecond lifetime measurements, 4:34693 

TIME-REVERSAL INVARIANCE 

See T INVARIANCE 
TIN/CREEP 
Model for creep based on the climb of dislocations at grain 
boundaries, 4:34193 
[IN/MATERIALS RECOVERY 
Energy use patterns for metal recycling. Information circular, 
4:34075 (PB-284855) 

TIN/SURFACE COATING 

Hot-dip tinning of copper hookup wires. Part I. Properties of the € 
and eta’-phases; diffusion of solid copper into liquid tin; 
calculation of the diffusion constants and activation energies, 
4:34166 (IS-Trans-103) 

TIN 116/DENSITY MATRIX 
Analysis of elastic scattering of 0.8 GeV polarized protons from 

4€6Sn and '**Sn (Differential cross sections, analyzing power, 
Herman-McManus-Thaler formation), 4: 35223 

TIN 116/NUCLEAR RADII 

Analysis of elastic scattering of 0.8 GeV polarized protons from 
6Sn and '*Sn (Differential cross sections, analyzing power, 
Herman-McManus-Thaler formation), 4:35223 

TIN 116 TARGET/PROTON REACTIONS 

Analysis of elastic scattering of 0.8 GeV polarized protons from 
6Sn and '**Sn (Differential cross sections, analyzing power, 
Herman-McManus-Thaler formation), 4:35223 

Effects of spin-orbit deformation in inelastic scattering at 0.8 GeV 
(Differential cross sections, analyzing power), 4:35196 

TIN 117/DIAGNOSTIC USES 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 

pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 

TIN 117/RADIOCHEMISTRY 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 

pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 


/MICROCHANNEL 


TITANIUM ALLOYS/SORPTIVE PROPERTIES 


TIN 117/RADIOPHARMACEUTICALS 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 
TIN 118 TARGET/ARGON 40 REACTIONS 
Remeasurement of “Ar and “Kr excitation functions leading to 
the same compound nucleus, '*Er, 4:35221 
TIN 119/MOESSBAUER EFFECT 
Comments on Moessbauer-effect studies on 2-MeV proton- 
irradiated NbsSn, 4:34249 
TIN 124/NUCLEAR RADII 
Analysis of elastic scattering of 0.8 GeV polarized protons from 
6Sn and '**Sn (Differential cross sections, analyzing power, 
Herman-McManus-Thaler formation), 4:35223 
TIN 124 TARGET/PROTON REACTIONS 
Analysis of elastic scattering of 0.8 GeV polarized protons from 
116Sn and '*Sn (Differential cross sections, analyzing power, 
Herman-McManus-Thaler formation), 4:35223 
Effects of spin-orbit deformation in inelastic scattering at 0.8 GeV 
(Differential cross sections, analyzing power), 4:35196 
TIN ALLOYS/CREEP 
Model for creep based on the climb of dislocations at grain 
boundaries, 4:34193 
TIN ALLOYS/FABRICATION 
NbsGe and Nbs;Sn films prepared by high-rate magnetron 
sputtering, 4:34162 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Comments on Moessbauer-effect studies on 2-MeV proton- 
irradiated NbsSn, 4:34249 
TIN CHLORIDES/LABELLING 
Efficient microscale preparation of tin-117m-tin tetrachloride-a 
pivotal intermediate for the synthesis of tin-117m-labeled 
radiopharmaceuticals, 4:34392 (CONF-790321-2) 
TISSUE-EQUIVALENT DETECTORS 
Liquid ionizing radiaion detector (Patent), 4:34673 
TISSUE-EQUIVALENT DETECTORS/COMPARATIVE 
EVALUATIONS 
Calorimetric dosimetry in neutron and charged particle beams, 
4:34687 (COO-3522-26) 
TITANIUM/CATALYTIC EFFECTS 
Hydrodesulfurization catalyst (Patent), 4:32278 
TITANIUM/FABRICATION 
Method for homogenizing alloys susceptible to the formation of 
carbide stringers and alloys ies thereby (Patent), 4:34160 
TITANIUM/MATERIALS RECOVER 
Energy use patterns for metal die. Information circular, 
4:34075 (PB-284855) 
Mining and utilization of western coal, 4:32096 (IS-4616) 
TITANIUM/METALLURGICAL EFFECTS 
Absorption of hydrogen by binary vanadium-chromium alloys, 
4:34225 


Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-4) 
TITANIUM 48/BINDING ENERGY 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
TITANIUM 48/GROUND STATES 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
TITANIUM 48/NUCLEAR RADII 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
TITANIUM 48 TARGET/ELECTRON REACTIONS 
Hartree-Fock densities and scattering of fast particles by nuclei, 


4:35209 
TITANIUM 48 TARGET/PROTON REACTIONS 
Hartree-Fock densities and scattering of fast particles by nuclei, 
4:35209 
TITANIUM 53/HALF-LIFE 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
TITANIUM 53/MASS 
New isotopes of interest to explosive nucleosynthesis (J, 77, 
preliminary results), 4:35212 (CONF-781113-32) 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Radiation disorder model of phase stability, 4:34246 (UWFDM- 
292) 
TITANIUM ALLOYS/SORPTIVE PROPERTIES 
Iron-titanium-hydrogen system: a transmission electron 
microscope (TEM) study, 4:34268 





TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 


TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Mechanical properties and microstructure of heat treated and 
uenched Ti-6aL-4V. Final report, 1 September 1976-30 
tember 1977, 4:34178 (AD-A-058691) 
TITANIUM BASE ALLOYS/MICROSTRUCTURE 
Mechanical properties and microstructure of heat treated and 
quenched Ti-6aL-4V. Final report, 1 September 1976-30 
September 1977, 4:34178 (AD-A-058691) 
TITANIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Irradiation —- to superconducting magnet material for fusion 
reactors, 4:35435 
TITANIUM COMPOUNDS/CHEMICAL VAPOR DEPOSITION 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
TITANIUM COMPOUNDS/WEAR RESISTANCE 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
TITANIUM HYDRIDES/ELECTRIC CONDUCTIVITY 
Electrical resistivity of TiH/sub x/ and TiH/sub x//KC10,, 
4:34739 (MLM-2589) 
TITANIUM OXIDES/DIELECTRIC PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
TITANIUM OXIDES/OPTICAL PROPERTIES 
Dielectric and optical properties of thin films. Final report 15 Jul 
1977-14 Jul 1978, 4:34276 (AD-A-056822) 
TITANIUM OXIDES/REMOVAL 
Method of removing titanium and silicon oxide layers from 
optically-treated substrates (Patent), 4:34295 (UCRL-Trans- 


11454) 
TITANIUM OXIDES/SURFACE COATING 
Method of removing titanium and silicon oxide layers from 
optically-treated substrates (Patent), 4:34295 (UCRL-Trans- 
11454) 
TITANIUM OXIDES/TRANSITION TEMPERATURE 
High pressure studies of soft mode transitions in solids, 4:34269 
GEOTHERMAL FIELD/GEOTHERMAL POWER 


Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and p 
installations. Report No. CATMET/17, 4: 33086 (COO-405 1-23) 
TMX DEVICES/CHARGED-PARTICLE TRANSPORT 
Fluid model of central cell plasma in a tandem mirror, 4:35335 
(UWFDM.-294) 
TMX DEVICES/MATHEMATICAL MODELS 
Fluid model of central cell plasma in a tandem mirror, 4:35355 
(UWFDM-294) 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Immunologic assessment of patients with pulmonary metaplasia 
and neoplasia (Effects of smoking and uranium mining on 
immunity), 4:34922 (LA-UR-79-831) 
IKAMAK DEVICES 


See also JFT-2 TOKAMAK 
JFT-2A TOKAMAK 
PETULA TOKAMAK 
TWO-COMPONENT TORUS 
Absolute calibration of a grazing-incidence vacuum 
\- ,ccred by means of tokamak discharges (DIVA.), 
e 5 
TOKAMAK DEVICES/BEAM INJECTION HEATING 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
-77-524-001) 
TOKAMAK DEVICES/BOUNDARY-VALUE PROBLEMS 
Resistive toroidal equilibria of tokamak plasmas, 4:35304 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Two-dimensional transport of tokamak plasmas, 4:35338 
TOKAMAK DEVICES/DATA ACQUISITION SYSTEMS 
Data processing system for tokamak experiments, 4:35423 
(JAERI-M-7456) 
TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
Equilibrium of a plasma column in an octopole tokamak without 
conducting shell, 4:35307 
TOKAMAK DEVICES/JOULE HEATING 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
-77-524-001) 
TOKAMAK DEVICES/KINETIC EQUATIONS 
Heat transport near the wall of a tokamak reactor, 4:35344 
TOKAMAK DEVICES/KINK INSTABILITY 
Internal kink mode in a tokamak, 4:35381 
Stability of the internal kink mode in a high-8 tokamak, 4:35380 
TOKAMAK DEVICES/MAGNET COILS 
Effect of support number and location on the stressed state of a 
circular winding for a toroidal field in the tokamak type device, 
4:35434 (NIIEFA-LM-0368) 
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TOKAMAK DEVICES/MAGNETIC FIELD 
CONFIGURATIONS 
Calculation of field and force topography of toroidal coils, 4:35432 
(NITEFA-B-0341) 
TOKAMAK DEVICES/MAGNETIC FIELDS 
Analysis of poloidal field in the “'T-10M” device with 
ferromagnetic core and internal positioning of control winding, 
4:35433 (NIIEFA-B-0358) 
TOKAMAK DEVICES/MATERIALS TESTING 
Analysis of material removed from UCLA tokamaks Microtor and 
Macrotor, 4:35472 (PNL-2617) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Experiments on controlling the plasma density in the TO-1 
tokamak, 4:35330 
Heating of fusion plasmas by neutral injection, 4:35296 (AED- 
Conf.77-524-001) 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
—_ of fusion plasmas by neutral injection, 4:35296 (AED- 
717-524-001) 
Resistive toroidal equilibria of tokamak plasmas, 4:35304 
TOKAMAK DEVICES/PLASMA DENSITY 
Experiments on controlling the plasma density in the TO-1 
tokamak, 4:35330 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Temporal and spatial evolution of energetic ion production in the 
Texas Turbulent Torus, 4:35321 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
MHD stability for a class of tokamak equilibria with fixed 
boundaries, 4:35375 
TOKAMAK DEVICES/POWER SUPPLIES 
Electromagnetic processes in the circuit with series-in-turn 
connection of converters and load sections at supply voltage 
inequality, 4:35438 (NIIEFA-B-0355) 
TOKAMAK DEVICES/STABILIZATION 
Stability of high beta tokamaks to ballooning modes, 4:35362 
(PPPL-1535) 
TOKAMAK DEVICES/TEARING INSTABILITY 
Stabilization of tearing modes to suppress major disruptions in 
tokamaks, 4:35361 (ORNL/TM-6707) 
Tearing of a current sheet and reconnection of magnetic lines of 
force, 4:35378 
TOKAMAK DEVICES/TRANSPORT THEORY 
Two-dimensional transport of tokamak plasmas, 4:35338 
TOKAMAK DEVICES/TURBULENT HEATING 
Research on nonlinear plasma phenomena and an investigation of 
a turbulent heatin as. Final r » 4:35300 (TID-29431) 
TOKAMAK DEVIC 
Heat transport near a Wal of of a tokamak reactor, 4:35344 
KAMAK TYP CTO 


See also PLT REACTORS 
TFTR REACTORS 
TOKAMAK TYPE REACTORS/COOLING SYSTEMS 
Design study of cooling system for tokamak fusion reactor, 
4:35440 (JAERI-M-7199) 
TOKAMAK TYPE REACTORS/FUEL CYCLE 
Design study of fuel circulating system for tokamak experimental 
fusion reactor, 4:35443 (JAERI-M-7293) 
bay eee TYPE REACTORS/IMPURITIES 
ee Ss of metallic impurities by electron injection in a 
okamak, 4:35428 
TOKAMAK TYPE REACTORS/MAGNETS 
Effects of irradiation on the copper normal metal of a composite 
superconductor, 4:34250 
TOKAMAK TYPE REACTORS/MHD GENERATORS 
Determination of the non-equilibrium MHD generator optimal 
parameters in a thermonuclear power station with Tokamak 
type reactor, 4:33823 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Design study of a neutral beam injection system for the JAERI 
Experimental Fusion Reactor (JXFR), 4:35442 (JAERI-M-7262) 
TO AK TYPE REACTORS/OPERATION 
Long pulse tokamak operation, 4:35422 (DOE/ET-0084) 
TOKAMAK TYPE REACTORS/PLANNING 
Improving the tokamak fusion reactor concept: workshop 
summary, 4:35418 (CONF-780758-(Summ. )) 
TOKAMAK TYPE REACTORS/SHIELDING 
Three-dimensional analysis of the effects of penetrations on 
radiation shielding of a tokamak fusion reactor, 4:35469 
(JAERI-M-7360) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Design study of superconducting toroidal magnet for tokamak 
experimental fusion reactor, 4:35430 (JAERI-M-7298) 
TOKYO FAST SOURCE REACTOR 
See YAYOI REACTOR 
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TOMOGRAPHY 
Characteristics of computed tomographic reconstruction noise and 
their effect on detectability, 4:34886 
Nuclear medicine, 1978, 4:34890 
TOROIDAL PINCH DEVICES/PLASMA INSTABILITY 
Dynamic stabilization of toroidal discharges in weak longitudinal 
magnetic fields, 4:35358 
TOROIDAL PINCH DEVICES/PLASMA PRODUCTION 
Dynamic stabilization of toroidal discharges in weak longitudinal 
magnetic fields, 4:35358 
TOROIDAL PINCH DEVICES/STABILIZATION 
Wall resistivity effects in a toroidal pinch, feedback stabilization. 
Informal report, 4:35359 (LA-7661-MS) 
TOTAL ENERGY SYSTEMS 
See also MIUS 
Analysis of a solar-thermal, wind assisted, turboelectric power 
system with heat recovery aspects, 4:32946 
Total energy utilization in hospitals, 4:34011 
TOTAL ENERGY SYSTEMS/ECONOMICS 
System analysis, design and proof-of-concept experiment of a total 
energy system. Phase II: final report, September 16, 1977-May 
15, 1978, 4:33698 (COO-2947-5) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
System analysis, design and proof-of-concept experiment of a total 
energy system. Phase II: final report, September 16, 1977-May 
15, 1978, 4:33698 (COO-2947-5) 
TOTAL ENERGY SYSTEMS/PHOTOVOLTAIC POWER 
SUPPLIES 
Photovoltaic mission analysis. Progress report, March 1-June 30, 
1977, 4:32881 (SAN-1101/PA8-7) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS COLLECTORS/PERFORMANCE 
Evaluations of 10 MW pilot plant designs, 4:32943 (SAN-1101/ 
PA2-15) 
TOWER FOCUS POWER PLANTS/COMPUTER 
CALCULATIONS 
User's guide for MIRVAL: a computer code for comparing 
designs of heliostat-receiver optics for central receiver solar 
power plants, 4:32944 (SAND-77-8280) 
TOWER FOCUS POWER PLANTS/DESIGN 
Evaluations of 10 MW pilot plant designs, 4:32943 (SAN-1101/ 
PA2-15) 
TOWER FOCUS POWER PLANTS/HEAT TRANSFER FLUIDS 
Sodium: a conventional heat transfer fluid for solar power plant 
systems, 4:32942 (AED-Conf-78-212-017) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Predicted performance of heliostats for ERDA’s 10 MWE power 
plant, 4:32937 
TOWER FOCUS POWER PLANTS/MATERIALS 
Corrosion of Fe alloys in Hitec at 823K, 4:32945 (SAND-78-8256) 
TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Evaluations of 10 MW pilot plant designs, 4:32943 (SAN-1101/ 
PA2-15) 
Predicted performance of heliostats for ERDA’s 10 MWE power 
plant, 4:32937 
TOWER SHIELDING REACTOR-2 
See TSR-2 REACTOR 
TOWN GAS/COMBUSTION 
Interchangeability prediction: the framework for a new approach, 


4:32426 
TOXINS/BIOLOGICAL EFFECTS 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
TOXINS/CHEMICAL ANALYSIS 
Amino acid sequence and disulfide bond assignment of myotoxin a 
isolated from the venom of prairie rattlesnake (Crotalus viridis 
viridis), 4:34850 
TOXINS/ENZYME ACTIVITY 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
TOXINS/MOLECULAR STRUCTURE 
Amino acid sequence and disulfide bond assignment of myotoxin a 
isolated from the venom of prairie rattlesnake (Crotalus viridis 
viridis), 4:34850 
TRACER TECHNIQUES/ERRORS 
CO, production in animals: analysis of potential errors in the 
doubly labeled water method (*H and '*O), 4:34902 (UCLA-12- 
1189) 
Water flux in animals: analysis of potential errors in the tritiated 
water method, 4:34901 (UCLA-12-1188) 
TRACER TECHNIQUES/TECHNOLOGY ASSESSMENT 
Principles and techniques of gamma ray tracers, 4:32720 (JEN- 
417) 


TRANSURANIUM ELEMENTS 


CKS 
See PARTICLE TRACKS 
E 


See also COMMERCIAL SECTOR 
NUCLEAR TRADE 
TRADE/INPUT-OUTPUT ANALYSIS 
Energy balance of trade in Norway, 1973, 4:33663 
TRAINING 


See EDUCATION 
is 


See also ELECTRIC RAILWAYS 
TRAINS/ALARM SYSTEMS 
Greater safety in monorail operation by effective alarm 
equipment, 4:34134 
TRAINS/SAFETY 
Greater safety in monorail operation by effective alarm 
equipment, 4:34134 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMERS/EXCITATION SYSTEMS 
Harmonics produced by direct current in convertor transformers, 
4:33243 
TRANSFORMERS/HARMONICS 
Harmonics produced by direct current in convertor transformers, 
4:33243 
TRANSFORMERS/MAINTENANCE 
Electrical Engineering Society's conference of transformer 
specialists, 4:33208 
TRANSFORMERS/PERFORMANCE 
Harmonics produced by direct current in convertor transformers, 
4:33243 
TRANSFORMERS/PERFORMANCE TESTING 
Electrical Engineering Society's conference of transformer 
specialists, 4:33208 
TRANSIENT OVERPOWER ACCIDENTS/THERMAL 
STRESSES 


Effect of fuel chips on cladding stress in zircaloy clad oxide fuel 
rods (LWBR development program), 4:33598 (WAPD-TM- 
1324) 

TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSITION ELEMENTS/CONFIGURATION MIXING 

Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of di-u-hydrido- 
decacarbonyltriosmium, (j1-H)2Oss(CO);0, containing a four- 
center, four-electron H2Os2 bond, 4:34344 

Interaction of hydrogen and hydrocarbons with transition metals. 
Neutron diffraction study of the crystal and molecular structure 
of a ay als a 4:34345 

SITIONS (ENERGY LEVEL) 


See ENERGY-LEVEL TRANSITIONS 
TRANSIT-TIME MAGNETIC PUMPING 
Recent results on ion heating by T.T.M.P. on Petula, 4:35298 
(CEA-CONF-4126) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Energy conservation and travel behavior, 4:34023 (DOE/TIC- 
10035) 


Further development and use of the Transportation Ener; 
Conservation Network (TECNET) (Estimation of total sector 
requirements to year 2025), 4:34018 (HCP/M2101-2) 

Ten scenarios of transportation energy conservation using 
TECNET. Final report (Projections to year 2025), 4: 34017 
(HCP/M2101-1) 

TRANSPORTATION SECTOR/ENERGY CONSUMPTION 

Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 

Further development and use of the Transportation Ener, 
Conservation Network (TECNET) (Estimation of total sector 
requirements to year 2025), 4:34018 (HCP/M2101-2) 

Ten scenarios of transportation energy conservation using 
TECNET. Final report (Projections to year 2025), 4:34017 
(HCP/M2101-1) 

TRANSPORTATION SYSTEMS/DESIGN 
Special nuclear materials transportation system goals, 4:32542 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 

Transportation energy conservation: an environmental overview, 
4:33706 (CONF-781 109-16) 

TRANSPORTATION SYSTEMS/MATHEMATICAL MODELS 

Choosing objectives in transportation planning, 4:34020 

TRANSPORTATION SYSTEMS/PLANNIN 

Choosing objectives in transportation planning, 4:34020 

TRANSURANIUM ELEMENTS 
See also PLUTONIUM 





TRANSURANIUM ELEMENTS/CHELATING AGENTS 


TRANSURANIUM ELEMENTS/CHELATING AGENTS 
Treatment of incorporated transuranium elements. Technical 
rt Series No. 184, 4:34960 (STI/DOC-10/184) 
TRANSURANIUM meyer thy ony cece 
Research and development plan for the S' St 
Incinerator (For TRU waste), 432586 (TRE! 
TRANSURANIUM ELEMEN?S/DECONTAMINATION 
Treatment of incorporated transuranium elements. Technical 
report Series No. 184, 4:34960 (STI/DOC-10/184) 
TRANSURANIUM ELEMENTS/INHALATION 
Estimation of risk for lung cancer induced by inhaled alpha- 
emitting radionuclides at very low doses (Rats), 4:34933 (PNL- 
2850(Pt.1)) 
TRANSURANIUM ELEMENTS/NEOPLASMS 
Estimation of risk for lung cancer induced by inhaled alpha- 
emitting radionuclides at very low doses (Rats), a 34933 (PNL- 
2850(Pt. 1)) 
TRANSURANIUM ELEMENTS/RECOVERY 
Design of an equipment system for retrieval and handling of 
buried radioactive waste. Final report, 4:32636 (FMC-R-3679R) 
TRANSURANIUM ELEMENTS/SPONTANEOUS FISSION 
Spontaneous fission activities, 4:35242 
TRAPPED ELECTRONS/CHEMICAL REACTIONS 
Reversible reaction of excess electrons with p-difluorobenzene in 
n-hexane and cyclohexane, 4:34365 
TRAPPED-PARTICLE INSTABILITY 
Localized trapped electron drift instability, 4:35366 
TREAT REACTOR/IN PILE LOOPS 
Development of a Mk-II loop to simulate reactor hydraulic 
conditions, 4:33523 (ANL-79-7) 


See also EUCALYPTUSES 
PINES 
TREES/CLASSIFICATION 
Classification of plant communities at the Savannah River Plant, 
4:34812 (SRO-1026-1) 
TREES/HARVESTING 
Wood for energy: an interim report on the whole-tree harvesting 
experiment in South Duxbury, Vermont, 4:32914 
TREES/PLANT GROWTH 
Increasing the biomass production of short rotation coppice 
forests. Progress report (Sycamore, sweet gum, alder, and 
locust), 4:32903 (DOE/CS/01015-2) 
TRICKLE-TYPE COLLECTORS/COMPARATIVE 
EVALUATIONS 
Comparison of five solar collectors for space heating for five 
climate areas of Canada, 4:33058 
TRICKLE-TYPE COLLECTORS/EFFICIENCY 
Comparative studies of solar house performance at Edmonton, 
Alberta, 4:32994 
TRINO VERCELLESE REACTOR 
See SELNI REACTOR 
TRIPLET PARTICLES 
See QUARKS 
CUM 


See WHEAT 
TRITIUM/BACKSCATTERING 
Model for hydrogen isotope backscattering, trapping and depth 
rofiles in C and a-Si, 4:35473 (PPPL-1529) 
TRITIUM/CONTAINMENT 
oe systems: a tradeoff study, 4:35448 (UCRL- 
7) 
TRITIUM/DIFFUSION 
—— on hydrogenic gas transport at ultra-low pressures, 
4:35449 
TRITIUM/GENETIC RADIATION EFFECTS 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
TRITIUM/HOT ATOM CHEMISTRY 
Interaction of energetic tritium with silicon carbide, 4:34390 
TRITIUM/ISOTOPE SEPARATION 
Hydrogen isotope separation (i’atent), 4:32717 
TRITIUM/MATERIALS HANDLING 
—_ fusion power reactor system (LFPRS), 4:35420 (COG-4003- 


TRITIUM/MAXIMUM PERMISSIBLE CONCENTRATION 
Suggested quantity and concentration limits to be applied to key 
isotopes in shallow land burial, 4:32674 
TRITIUM/RADIATION MONITORING 
Radioactivity measurements in the environment of the Maxey 
Flats Waste Burial Site, 4:32701 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Progress report on French research and development in the 
treatment of off-gases from reprocessing plants, 4:32573 (AED- 
Conf-77-473-020) 
Tritium control in reprocessing plants, 4:32574 (AED-Conf-77- 
473-022) 
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TRITIUM/RBE 
Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 
TRITIUM/REPROCESSING 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 
1 


TRITIUM/SEPARATION PROCESSES 
Technical and economic evaluation of the atmospheric 
containment technology for radioactive isotope releases from 
nuclear fuel reprocessing plants. Environmental Study No. 2, 
4:32694 (UT/CES-ES-2) 
TRITIUM/TRAPPING 
Model for hydrogen isotope memeacetaring. trapping and depth 
profiles in C and a-Si, 4:35473 (PPPL-1529) 
TRITIUM COMPOUNDS/CHEMICAL REACTION YIELD 
Interaction of energetic tritium with silicon carbide, 4:34390 
TRITIUM OXIDES/RADIATION HAZARDS 
Effects of chronic ingestion of tritiated water on prenatal brain 
development (Rats), 4:34944 
TRITIUM OXIDES/TRACER TECHNIQUES 
Water flux in animals: analysis of potential errors in the tritiated 
water method, 4:34901 (UCLA-12-1188) 
TRITIUM RECOVERY 
Laser fusion power reactor system (LFPRS), 4:35420 (COO-4003- 
1) 


Study on tritium window in a D-T fusion reactor. Theoretical 
study for laminar flow, 4:35450 
TRITON REACTIONS/ELASTIC SCATTERING 
Generalized optical potentials for elastic scattering of composite 
particles in the three-body approximation, 4:35189 
TROJAN REACTOR/RADIOACTIVE WASTE FACILITIES 
Retrofitting Trojan Nuclear Plant's spent resin transfer system, 
4:33312 
TROJAN REACTOR/REACTOR CONTROL SYSTEMS 
Electrical noise tests for evaluating control cable and control 
circuits for a solid state logic system, 4:33508 
TROMBE WALLS/PERFORMANCE 
Trombe walls and direct gain: patterns of nationwide applicability, 
4:32973 (LA-UR-79-239) 
TROPICAL REGIONS/INSOLATION 
Radiation measurements for solar energy applications, 4:32841 
TROPICAL REGIONS/SOLAR FLUX 
Radiation measurements for solar energy applications, 4:32841 
TROPOSPHERE/AIR POLLUTION 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1977-30 June 1978 (7Be, **P, **P), 
4:34760 (COO-3425-17) 
TRUCKS/DIESEL ENGINES 
Heavy-duty fuel economy program. Phase I. Specific analysis of 
certain existing data. Final report on phase 1, 4:34109 (PB- 
284985) 
TRUCKS/SPARK IGNITION ENGINES 
Heavy-duty fuel economy program. Phase I. Specific analysis of 
certain existing data. Final report on phase 1, 4:34109 (PB- 
284985) 
TSR-2 REACTOR/SPECIFICATIONS 
Technical specifications: Tower Shielding Reactor II, 4:33539 
(ORNL/TM-4641) 


P 
See TRANSIT-TIME MAGNETIC PUMPING 
ES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/CORROSION PROTECTION 
Design of extremely watertight condensers, 4:33148 
TUBES/EXPLOSION WELDING 
Explosive welding of a tube into a tube sheet (Patent), 4:34157 
TUBES/HEAT TRANSFER 
Few particulars of the heat transfer in cross-flowed tube bundles 
with external ribling of spiral bands, 4:34534 
Method for producing improved heat transfer surface (Patent), 
4:34412 
TUBES/MECHANICAL VIBRATIONS 
Effect of fluid viscosity on coupled tube/fluid vibrations, 4:34539 
TUBES/SURFACE TREATMENTS 
Method for producing improved heat transfer surface (Patent), 
4:34412 
TUBES/WELDED JOINTS 
Electric arc welding gun (Patent), 4:34158 
TUBES (CONDUITS) 
See PIPES 
TUFF/EVALUATION 
Evaluation of tuff as a waste isolation medium, 4:32646 (SAND- 
79-0402C) 
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TUFF/PHYSICAL PROPERTIES 
Evaluation of tuff as a waste isolation medium, 4:32646 (SAND- 
79-0402C) 
TUMOR CELLS/ATP-ASE 
Comparison of the properties of an ATPase of avian 
myeloblastosis virus and its host cell, 4:34845 (PNL-2850(Pt.1)) 
TUMOR CELLS/CELL DIFFERENTIATION 
Induction of terminal differentiation in human promyelocytic 
leukemia cells by tumor-promoting agents (Phorbol-12- 
myristate-13-acetate), 4:34866 
TUMOR CELLS/CELL KILLING 
Melanin-binding drugs and ultrasonics-induced cytotoxicity, 
4:34969 
TUMORS 
See NEOPLASMS 
TUNGSTEN/CATALYTIC EFFECTS 
Hydrodesulfurization catalyst (Patent), 4:32278 
TUNGSTEN/CHARGED-PARTICLE TRANSPORT 
Range profiles of 300- and 475-eV *He* ions and the diffusivity of 
*He in tungsten, 4:34209 
TUNGSTEN/PERMEABILITY 
Range profiles of 300- and 475-eV *He* ions and the diffusivity of 
*He in tungsten, 4:34209 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
Point-defect annealing mechanism for Stage III recovery in 
irradiated or quenched tungsten, 4:34239 (COO-3158-65) 
TUNGSTEN/PROTECTIVE COATINGS 
Chemical vapor deposition of wear-resistant coatings, 4:32010 
(BM-RI-8348) 
TUNGSTEN/SLIP CASTING 
Slip casting of tungsten shapes, 4:34154 
TUNGSTEN 186 TARGET/KRYPTON 84 REACTIONS 
Fusion, quasi-fission, and deep inelastic collisions in heavy ion 
reactions: limitations on cross sections, 4:35258 
TUNGSTEN ALLOYS/FABRICATION 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
TUNGSTEN ALLOYS/MECHANICAL PROPERTIES 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
TUNGSTEN CARBIDES/FABRICATION 
Process for the manufacture of an electrode for fuel cells 
containing tungsten carbide (German patent), 4:33966 
TUNGSTEN COMPLEXES/CATALYTIC EFFECTS 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
TUNGSTEN IONS/ION-ATOM COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and He at intermediate 
velocities, 4:35095 
TUNGSTEN IONS/ION-MOLECULE COLLISIONS 
Single-electron-capture cross sections for multiply charged O, Fe, 
Mo, Ta, W, and Au ions incident on H and Hp at intermediate 
velocities, 4:35095 
TUNNELS/CONSTRUCTION 
Railway tunnel, Born (Freezing method of construction), 4:34565 
TUNNELS/GROUTING 
Tunnelling methods with steel needle reinforced grout, 4:34564 
TURBINE BLADES/COST 
ss  ~ of low cost wind turbine blades (Darrieus rotors), 
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TURBINE BLADES/FABRICATION 
Development of low cost wind turbine blades (Darrieus rotors), 
3108 


TURBINE BLADES/STRESS ANALYSIS 
Nonlinear equations of equilibrium for elastic helicopter or wind 
turbine blades undergoing moderate deformation, 4:33104 
(DOE/NASA/3082-78/1) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/DESIGN 
Straflo turbine, 4:32789 (IDO-10076) 
TURBOGENERATORS/ECONOMICS 
Idaho Falls Hydroelectric Project. Selection of unit size, 4:32785 
(IDO-1699-2) 
TURBOGENERATORS/ENERGY LOSSES 
— and losses of hydrogenerator damping systems, 
4:32797 
TURBOGENERATORS/OPERATION 
Asynchronous conditions of hydraulic generator operation at the 
Krasnoyarsk Hydroelectric Plant on the basis of a mathematical 
model, 4:32800 
Idaho Falls Hydroelectric Project. Selection of unit size, 4:32785 
(IDO-1699-2) 
Straflo turbine, 4:32789 (IDO-10076) 


TYPE-Ill SUPERCONDUCTORS 


TURBOGENERATORS/REVIEWS 
Leffel hydraulic turbines, 4:32790 (IDO-10076) 
TURBOGENERATORS/SIZE 
Idaho Falls Hydroelectric Project. Selection of unit size, 4:32785 
(IDO-1699-2) 
TURBOJET ENGINES/EX;HAUST GASES 
Analysis of plume rise from jet aircraft, 4:34758 (CONF-790142-1) 
TURBOMACHINERY 
See also PUMPS 
TURBOMACHINERY/NOISE 
Propagation of turbomachinery noise into pipelines with 
discontinuities (In German), 4:34405 (NP-23659) 
TURBOMACHINERY/PIPES 
Propagation of turbomachinery noise into pipelines with 
discontinuities (In German), 4:34405 (NP-23659) 
TURBOMACHINERY/REVIEWS 
Therma) turbo-engines. Vol. I. Thermodynamic-fluidic calculation 
(Book in German), 4:33163 
TURBOMACHINERY/ROTORS 
Running stability of simple turborotors especially with gap 
excitation, 4:33145 
Vibrations of turborotors, 4:33146 
TURBOMACHINERY/TECHNOLOGY ASSESSMENT 
Steam generator and turbomachines (For combined-cycle MHD/ 
steam power plants), 4:33863 
TURBULENCE/DATA PROCESSING 
Flight measurements on cooling tower plumes: measurement data 
from the NEURATH II Measurement Program on wet natural 
draft cooling towers, 4:34797 (ANL-Trans-1160) 
TURBULENT HEATING/RESEARCH PROGRAMS 
Research on nonlinear plasma phenomena and an investigation of 
a turbulent heating scheme. Final report, 4:35300 (TID-29431) 
TURTLES/BEHAVIOR 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
TURTLES/BODY TEMPERATURE 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
TURTLES/THERMOREGULATION 
Thermoregulation of fish and turtles in thermally stressed habitats. 
Annual progress report, October 1, 1977-September 30, 1978, 
4:34961 (COO-2502-15) 
TWO-COMPONENT TORUS/ALFVEN WAVES 
Relaxation of a fast ion beam in a tokamak plasma, 4:35342 
TWO-COMPONENT TORUS/BEAM-PLASMA SYSTEMS 
Calculation of the phi factor for a two-component tokamak, 
4:35343 
TWO-COMPONENT TORUS/EFFICIENCY 
Calculation of the phi factor for a two-component tokamak, 
4:35343 
Relaxation of a fast ion beam in a tokamak plasma, 4:35342 
TWO-NUCLEON TRANSFER REACTIONS/NUCLEAR 
REACTION KINETICS 
Multipole pairing states and the correspondence between two- and 
four-particle transfer reactions, 4:35222 
TWO-PHASE FLOW 
Effect of latent heat on the temperature profile for concurrent air- 
water downflow in packed beds, 4:34536 
Heat transfer from wall in gas-liquid cocurrent packed beds, 
4:34537 
Investigation of rheological properties of aerated drilling muds, 
4:32254 
Two-phase turbulnt jet, 4:34530 
TWO-PHASE FLOW/PRESSURE DROP 
Static pressure at two-phase flow, 4:34532 
TWO-PHASE FLOW/THREE-DIMENSIONAL 
CALCULATIONS 
K-FIX: a computer program for transient, two-dimensional, two- 
fluid flow. THREED: an extension of the K-FIX code for 
three-dimensional calculations (BWR; PWR), 4:33576 (LA- 
NUREG-6623(Suppl.2)) 
TYPE-I SUPERCONDUCTORS/ELECTRIC CURRENTS 
Differential operator for the nonlocal relation between current 
and field in a type I superconductor, 4:35274 
TYPE-I SUPERCONDUCTORS/MAGNETIC FIELDS 
Differential operator for the nonlocal relation between current 
and field in a type I superconductor, 4:35274 
TYPE-II SUPERCONDUCTORS/CRITICAL FIELD 
Exceeding the paramagnetic limit in superconductors with 
dielectric gap on the Fermi surface, 4:35272 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 





U 


AR 
See EGYPTIAN ARAB REPUBLIC 


See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS/PILOT PLANTS 
IGT U-GAS oo _ high temperature fluidization, 4:32011 
(CONF-781110-16) 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
UHV AC SYSTEMS/ELECTRICAL INSULATION 
Test facilities for the investigation of very high ac voltages in the 
USA and Italy, 4:33210 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRACOLD NEUTRONS/DEPOLARIZATION 
‘I of ultracold neutrons in refraction and reflection 
ic-film surfaces, 4:35265 
ULTRASO iC TESTING/DATA ACQUISITION 


aes drugs and ‘aibcieateo tetas cytotoxicity, 


ULTRASONICS 
See ULTRASONIC WAVES 
Disinfection af eget d ~~ king. 
ection of packaging mai uring 
Studies on the microbicidal effect of uv-C per 4:34913 
UNDERGROUND BUILDINGS 
See EARTH-CO oy cela 


UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/RADIONUCLIDE 
a hing of b und Part 
in, leac’ of nuclear melt glass by groundwater, I, 
4: 730687 ( (UCRL-#1617) 
UNDERGROUND HEAT) DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also HYDRAULIC MINING 
LONGWALL MINING 
OIL SHALE MINING 
UNDERGROUND MINING/ACCIDENTS 
Mining authorities accident statistics, 4:32195 
UNDERGROUND MINING/AIR CONDITIONING 
Ventilation and refrigeration practices together with 
—— thermal problems at the Mindola Mine, Zambia, 
UNDERGROUND MINING/CONVEYORS 
Fire technology assessment of conveyor belts with textile 
materials, 4:32125 
UNDERGROUND MINING/CUTTER LOADERS 
ae emcee as a key to integrated face mechanisation, 
Improved face end technique with a shearer loader and roller 
curve, 4:32132 
UNDERGROUND MINING/DECISION MAKING 
Open pit and/or underground mining: a discussion, 4:32479 
(CONF. 7704 103-) 
UNDERGROUND MINING/GEOTHERMAL GRADIENTS 
Ventilation and refrigeration practices together with 
ae thermal ao st at the Mindola Mine, Zambia, 
UNDERGROUND MINING/HEAT SOURCES 
Ventilation and refrigeration practices together with 
ee thermal problems at the Mindola Mine, Zambia, 
UNDERGROUND MINING/MINE RESCUE 
ing role of the mines rescue service, 4:32198 
a ae ROADWAYS 
ie German minin pp 4:32128 
UNDERGROUND MINING/MINING EQ 
Algorithm modeling the operation of an ieeate ep 
system for coal-cutting equipment, 4:32154 
LHD technique in Austrian mines, 4:32140 


ERA Vol. 4, No. 12 


ining machine having advancing mine roof supports (Patent), 
4:32120 
Studies of coal plough picks, 4:32134 
UNDERGRO MINING/PERFORMANCE TESTING 
Studies of coal plough picks, 4:32134 
UNDERGRO MINING/POWERED SUPPORTS 
Canopy and shield structure for a supporting shield in a seam-like 
mine deposit (Patent), 4:32117 
Principles of operation of hydraulic supports regarded as 
rheological systems, 4:32153 
UNDERGROUND MINING/ROCK MECHANICS 
Mining coal seams in deep horizons, 4:32158 
UNDERGROUND MINING/ROOF BOLTS 
Drilling hard siliceous sandstone strata effectively, 4:32112 
UNDERGROUND MINING/ROOFS 
Mine roof support (Patent), 4:32123 
Piezoelectric stress indicator for mine roofs (Patent), 4:32122 
S of coal from the Star-Key Mine near Edmonton, Alberta, 
4:32115 
UNDERGROUND MINING/SAFETY 
Environmental monitoring for safety in underground coal mining, 
4:32119 
UNDERGROUND MINING/SPOIL BANKS 
Staunton 1 Reclamation Demonstration Project. Progress report 
for 1977, 4:32083 (ANL/LRP-TM-14) 
UNDERGROUND MINING/SPONTANEOUS COMBUSTION 
Auto-oxidation in coal pillars: an appraisal, 4:32114 
UNDERGROUND MINING/SUPPORTS 
Reinforced shell to give extra strength to roadway support 
systems in the case of underlying workings, 4:32124 
Str : of coal from the Star-Key Mine near Edmonton, Alberta, 
4:32115 
UNDERGROUND MINING/TRANSPORTATION SYSTEMS 
Coal transport technolo -_* in underground mining, 4:32138 
UNDERGROUND MINING/TUNNELING 
Ventilation in the working area of tunnelling machines with dust 
arresters. Pt. 1, 4:32151 
UNDERGROUND MINING/VENTILATION 
High-volume ventilation at Denison Mines Limited, 4:32490 
Sources for the formation of and conditions for withdrawing dead 
air to the surface, 4:32160 
Ventilation in the working area of tunnelling machines with dust 
arresters. Pt. 1, 4:32151 
Ventilation in the working area of tunnelling machines with dust 
arresters. Pt. 2, 4:32149 
Ventilation and refrigeration practices together with 
environmental thermal problems at the Mindola Mine, Zambia, 
4:34562 
UNDERGROUND MINING/VENTILATION SYSTEMS 
Analysis of air distribution in ventilation systems, 4:32159 
Increasing the reliability of mine ventilators (USSR book; 91 
references), 4:32162 
UNDERGROUND NUCLEAR STATIONS/CONSTRUCTION 
‘ound construction of nuclear power plants, 4:33264 
-Conf-78-004-002) 
UNDERGROUND NUCLEAR STATIONS/COST 
Underground construction of nuclear power plants, 4:33264 
(AED-Conf-78-004-002) 
UNDERGROUND NUCLEAR STATIONS/FEASIBILITY 
STUDIES 
Conceptual design and estimated cost of buried “berm contained” 
nuclear power plants, 4:33271 
UNDERGROUND SPACE 
See also MINES 
UNDERGROUND SPACE/INSPECTION 
Underground viewing system, 4:34398 
GAUGE MODELS 
See also WEINBERG-SALAM GAUGE MODEL 
UNIFIED GAUGE MODELS/QUANTUM NUMBERS 
Mixing of leptons with different quantum numbers in gauge 
schemes of the weak and electromagnetic ———. 4:35176 
UNION CARBIDE WASTE PROCESSING SYSTE 
See PUROX PYROLYSIS PROCESS 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/COAL 
Technical analysis of steam coal prices in six OECD countries, 
4:33745 (HCP/H70143-0) 
UNITED KINGDOM/COAL INDUSTRY 
Fuels and chemicais from coal: a energy and resource 
implications for the UK, 4:3374 
D KINGDOM/ELECTRIC. RAILWAYS 
Railfreight revolution, 4:34022 
UNITED KINGDOM/ENERGY CONSERVATION 
BBC tackles 7 problems, 4:34028 
UNITED KINGDOM/ENERGY CONSUMPTION 
Energy usage in the steelfounding industry, 4:34047 
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Solar energy applications in UK buildings, 4:33017 
UNITED KINGDOM/ENERGY POLICY 
Energy policy, the energy price fallacy and the role of nuclear 
energy in the UK, 4:33422 
North sea oil: past lessons and future prospects, 4:33758 
U.K. energy policy, 4:33740 
UNITED KINGDOM/ENERGY SHORTAGES 
Railfreight revolution, 4:34022 
UNITED KINGDOM/INSOLATION 
Solar energy applications in UK buildings, 4:33017 
D KINGDOM/LMFBR TYPE REACTORS 
Review of the UK fas reactor program: March 1978, 4:33362 
(NOR-3686) 
UNITED KINGDOM/NUCLEAR POWER 
Energy policy, the energy price fallacy and the role of nuclear 
energy in the UK, 4:33422 
UNITED KINGDOM/NUCLEAR POWER PLANTS 
Nuclear power costs in the UK, 4:33423 
Quality cost effectiveness in the Central Electricity Generating 
Board, 4:33445 
UNITED KINGDOM/RADIOACTIVE WASTE MANAGEMENT 
Research and development in the UK on the treatment, 
conditioning and storage of solid alpha-bearing waste and 
cladding hulls, 4:32614 
UK experience in the management of plutonium contaminated 
materials, 4:32631 
UNITED KINGDOM ORGANIZATIONS/RESEARCH 
PROGRAMS 
Coal liquefaction at CRE (Coal Research Establishment, United 
Kingdom.), 4:32051 
UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON RESONANCES/MASS SPECTRA 
Evidence for the Y” and a search for new narrow resonances, 
4:35123 
UPSILON RESONANCES/PARTICLE PRODUCTION 
Evidence for the Y” and a search for new narrow resonances, 
4:35123 
New quarks and old ones, too, 4:35122 
UPSILON RESONANCES/RADIATIVE DECAY 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Review), 4:35155 (SLAC-PUB-2217) 
CILS 


See also BUDR 
URACILS/BIOCHEMICAL REACTION KINETICS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
year), November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 
40 


) 
URACILS/BIOSYNTHESIS 
Synthesis of DNA containing uracil during bacteriophage 
infection of Bacillus subtilis. Technical progress report (8th 
yeh November 1, 1977-October 31, 1978, 4:34837 (COO-2101- 


) 
URACILS/CHEMICAL RADIATION EFFECTS 
ESR study of light- and temperature-induced free radical 
conversions in single crystals of dihydrouracil (Previously 
irradiated at total doses of 20 M rad at 77 or 295°K), 4:34387 
URACILS/GENETIC EFFECTS 
Tritiated uracil, tritiated thymidine, and bromodeoxyuridine 
induced mutations in eucaryotic cells (Saccharomyces 
cerevisiae, gamma radiation), 4:34910 (LBL-8811) 
URACILS/PHOTOCHEMICAL REACTIONS 
ESR study of light- and temperature-induced free radical 
conversions in single crystals of dihydrouracil (Previously 
irradiated at total doses of 20 M rad at 77 or 295°K), 4:34387 
UM 


See also ENRICHED URANIUM 
URANIUM/ADSORPTION 
Evaluation of organic and inorganic adsorbents for the removal of 
uranium and plutonium from process streams, 4:32598 
URANIUM/AEROSOLS 
Spectrophotometric analyses of LMFBR fuel-sodium aerosols 
(PuO:, U), 4:34788 (PNL-2850(Pt.1)) 
URANIUM/AVAILABILITY 
Uranium (Availability for shielding and calorimetric applications), 
4:34653 (CONF-7706150-P2) 
URANIUM/CHARGES 
Economic considerations of concern to uranium users, 4:32545 
(CONF-7704103-) 
URANIUM/RADIOACTIVE WASTE PROCESSING 
Evaluation of organic and inorganic adsorbents for the removal of 
uranium and plutonium from process streams, 4:32598 
Removal of plutonium and uranium from process streams using 
ultrafiltration membranes, 4:32597 


URANIUM COMPLEXES/STRUCTURAL CHEMICAL 


URANIUM/RECOVERY 
Extraction of uranium from seawater: chemical process and plant 
design feasibility study, 4:32501 (GJBX- "36(79VoL.1) » 
Process options and projected mass flows for the HTG: 
refabrication scrap recovery system, 4:32584 (ORNL/TM-6625) 
Selected bibliography for the extraction of uranium from 
seawater: chemical process and plant design feasibility study, 
4:32502 (GJBX- Seadiieen 2)) 
URANIUM/REPROCESSIN' 
Laboratory line for spent fol reprocessing at Rez, 4:32526 
URANIUM/SEPARATION PROCESSES 
Photochemical separation of actinids in the Purex Process, 4:32534 
URANIUM/SUPPLY AND DEMAND 
Uranium supply-demand analysis, 4:32544 (CONF-7704103-) 
URANIUM/ULTRAFILTRATION 
Removal of plutonium and uranium from process streams using 
ultrafiltration membranes, 4:32597 
URANIUM 232/DELAYED RADIATION EFFECTS 
Disposition and late effects of inhaled 7**UO.(NOs)2 and 
5UO2(NOs)» in rats, 4:34949 (PNL-2850(Pt.1)) 
URANIUM 232/TISSUE DISTRIBUTION 
Disposition and late effects of inhaled **7UO2.(NOs)2 and 
>UO2(NOs): in rats, 4:34949 (PNL-2850(Pt.1)) 
URANIUM 233/CHEMICAL ANALYSIS 
Uranium-233 analysis of biological samples, 4:34320 (PNL- 
2850(Pt.1)) 
URANIUM 233/DELAYED RADIATION EFFECTS 
Disposition and late effects of inhaled 7**UO2(NOs) and 
>UO2(NOs)p in rats, 4:34949 (PNL-2850(Pt.1)) 
URANIUM 233/INTESTINAL ABSORPTION 
Gastrointestinal absorption and retention of plutonium-238 and 
uranium-233 in neonatal swine, 4:34952 (PNL-2850(Pt.1)) 
URANIUM 233/RETENTION 
Gastrointestinal absorption and retention of plutonium-238 and 
uranium-233 in neonatal swine, 4:34952 (PNL-2850(Pt.1)) 
URANIUM 233/TISSUE DISTRIBUTION 
Dis sposition and late effects of inhaled ***UO2(NOs)2 and 
’UO2(NOs)p in rats, 4:34949 (PNL-2850(Pt. »; 
URANIUM 233 TARGET/NEUTRON REACTIONS 
Measurements of the total neutron cross section of uranium-233 
between 40 keV and 4.5 meV, 4:35240 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Fission cross sections of plutonium-239 and plutonium-242 relative 
to uranium-285 from 0.1 to 10 MeV, 4:35243 
URANIUM 235 TARGET/PHOTOFISSION 
Angular distribution of fragments from photofission of 7**U, 
4:35244 
URANIUM 236/FISSION BARRIER 
Double-hump barrier penetrability in a quasiclassical 
approximation, 4:35260 
URANIUM 236/SPONTANEOUS FISSION 
Fission of nuclei in a strong magnetic field, 4:35259 
URANIUM 238 TARGET/ARGON 40 REACTIONS 
Fusion, quasi-fission, and deep inelastic collisions in heavy ion 
reactions: limitations on cross sections, 4:35258 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Resonance-averaged (n,y) spectra and their applications to nuclear 
structure (J,7, 2 and 24 keV), 4:35225 (CONF-780926-24) 
URANIUM 239/ENERGY LEVELS 
Resonance-averaged (n,) spectra and their applications to nuclear 
structure (J,7, 2 and 24 keV), 4:35225 (CONF-780926-24) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/CHEMICAL REACTIONS 
Solubility of hydrogen and deuterium in body-centered-cubic 
uranium alloys, 4:34231 
URANIUM ALLOYS/EXCITATION 
Magnetic excitations in uranium antimonide, 4:34216 
URANIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Simultaneous occurrence of Josephson effects and series resistance 
in Nb/UeFe point contacts, 4:34226 
URANIUM BASE ALLOYS/JOSEPHSON EFFECT 
Simultaneous occurrence of Josephson effects and series resistance 
in Nb/UsFe point contacts, 4:34226 
URANIUM CARBIDES/FRACTURE PROPERTIES 
Fracture and crack healing in (U,Pu)C, 4:34273 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Postirradiation examination and evaluation of Peach Bottom fuel 
test elements FTE-14 and FTE-15, 4:33333 (GA-A-13944) 
URANIUM CARBIDES/THERMODYNAMIC PROPERTIES 
———e assessment of the HTGR fuel system Th-U-C-O, 
4:34286 
URANIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Satellite structures in the ESCA spectra of 
(diphthalocyaninato)lanthanides(III) and -actinides(IV), 4:34394 
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URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial gamma ray and magnetic — eee mage pes Range 
Project, Rock Springs Quadrangle, Wyoming. Final report 
(NURE program), 4:32463 (GJBX-17(79)(Vol. 2)(RockSprings)) 

Aerial radiometric and magnetic reconnaissance survey of 
portions of Arizona-New Mexico. Volume 1. Instrumentation 
and methods. Final report, 4:32465 (GJBX-23(79)) 

Aerial radiometric and magnetic survey: Seguin National 
Topographic Map, Texas Gulf Coast, 4:32468 (GJBX- 
37(79)(Vol.1)) 

Aerial radiometric and magnetic survey: Seguin National 
Topographic Map, Texas Gulf Coast (NURE program), 4:32469 
(GJBX-37(79)(Vol.2)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GJBX-16(79)(Vol.2)(JohnsonCity)) 

URANIUM DEPOSITS/DATA COMPILATION 

Statistics of the uranium industry (Exploration, reserves, 
production), 4:32457 (CONF-7704103-) 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 
Geochemical Exploration Program for uranium in the northern 
Wadesboro and southern Sanford Triassic Basins of North 

Carolina, 4:32470 (NP-23684) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Lawton NTMS quadrangle, Oklahoma; Texas, 4:32467 
(GJBX-27(79)) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Austin NTMS Quadrangle, Texas, 4:32464 (GJBX- 
18(79)) 

Results of elemental analyses of water and waterborne sediment 
samples from areas of Alaska proposed for the Chukchi Imuruk 
National Reserve, Selawik National Wildlife Refuge, and Cape 
Krusenstern National Monument (NURE reconnaissance), 
4:32466 (GJBX-26(79)) 

URANIUM DEPOSITS/GEOLOGY 
Uranium exploration, 4:32458 (CONF-7704103-) 
URANIUM DEPOSITS/MINERALIZATION 
Uranium occurrences, Michigan, Wisconsin, and Minnesota. Final 
report, 4:32459 (RME-3161) 
URANIUM DEPOSITS/PROSPECTING 
Brief look at ERDA’s NURE program, 4:32461 (CONF-7704103-) 
URANIUM DIOXIDE/BURNUP 

Variation in the oxygen potential of a mixed-oxide fuel with 

simulated burnup, 4:32512 
URANIUM DIOXIDE/CREEP 

Low-stress creep of fine-grain uranium dioxide (1273° to 1873°K), 

4:34272 
URANIUM DIOXIDE/FABRICATION 

Babcock and Wilcox plutonium fuel fabrication experience, 
4:32515 

Fabrication of large (Th,U)O2 microspheres, 4:33352 

Fabrication of PuO2-UO, mixed-oxide fuel for the initial loading 
of a prototype heavy water reactor "FUGEN”, 4:32514 

Gel-sphere-pac activities for the Fuel Refabrication and 
Development Program. Quarterly progress report for period 
ending March 31, 1978, 4:32508 (ORNL/TM-6747) 

URANIUM DIOXIDE/PHYSICAL PROPERTIES 

MATPRO-Version 11: a handbook of materials properties for use 
in the analysis of light water reactor fuel rod behavior, 4:33284 
(NUREG/CR-0497) 

URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Irradiation-induced densification and PuO: particle behavior in 
mixed oxide LWR fuels, 4:33294 

Postirradiation examination and evaluation of Peach Bottom fuel 
test elements FTE-14 and FTE-15, 4:33333 (GA-A-13944) 

URANIUM DIOXIDE/PRODUCTION 

Fluid-bed conversion of UF¢ to UOz, 4:32504 

Method for fluoride ion depletion of UO2 powders (Patent), 
4:34261 

URANIUM DIOXIDE/SUBLIMATION 

Re-determination and re-assessment of the thermodynamics of 
sublimation of uranium dioxide (1813 to 2463°K), 4:34277 
(CONF-7901 11-2) 

URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Re-determination and re-assessment of the thermodynamics of 
sublimation of uranium dioxide (1813 to 2463°K), 4:34277 

(CONF-7901 11-2) 
URANIUM DIOXIDE/VAPOR PRESSURE 

Re-determination and re-assessment of the thermodynamics of 
sublimation of uranium dioxide (1813 to 2463°K), 4:34277 
(CONF-7901 11-2) 


ERA Vol. 4, No. 12 


URANIUM HEXAFLUORIDE/MOLECULE-MOLECULE 
COLLISIONS 
Possible mechanism of relaxation over the rotational sublevels of 
molecules under conditions of saturation of a vibrational- 
rotational transition, 4:35098 
URANIUM HEXAFLUORIDE/PHOTOCHEMISTRY 
Infrared laser single photon absorption reaction chemistry in the 
solid state. I. The system SiH,-UF¢ a), 4:34378 
URANIUM ISOTOPES/BIOLOGICAL EFFECTS 
Pacific Northwest Laboratory annual report for 1978 to the DOE 
Assistant Secretary for Environment. Part 1. Biomedical 
sciences, 4:34971 (PNL-2850(Pt.1)) 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Procedure and set-up for separating gas mixtures into component 
fractions according to molecular or atomic weight (Dutch 
patent), 4:32507 (LA-tr-79-3) 
MINES/BIOLOGICAL EFFECTS 
Immunologic assessment of patients with pulmonary metaplasia 
and neoplasia (Effects of smoking and uranium mining on 
immunity), 4:34922 (LA-UR-79-831) 
URANIUM MINES/CONTINUOUS MINERS 
Continuous miner in uranium mining (Use of Alpine Miner at 
Jackpile Mine), 4:32478 (CONF-7704103-) 
URANIUM MINES/MEETINGS 
Uranium mining technology, 4:32471 (CONF-7704103-) 
URANIUM MINES/NATURAL RADIOACTIVITY 
Radon daughter control in the Uravan Mineral Belt, 4:32485 
(CONF-7704103-) 
URANIUM MINES/OPERATION 
Mining techniques at Lucky Mc Uranium Corporation’s Lucky 
Mc Mine, 4:32472 (CONF-7704103-) 
URANIUM MINES/PERFORMANCE 
Trackless mining at Union Carbide’s Operations in the Uravan 
District in southwestern Colorado and southeastern Utah, 
4:32476 (CONF-7704103-) 
URANIUM MINES/QUALITY CONTROL — 
Grade control in underground mines: Grants Mineral Belt, New 
Mexico, 4:32477 (CONF-7704103-) 
URANIUM MINES/RADIATION MONITORING 
Continuous measurement of working level exposure of uranium 
miners, 4:32489 
US Bureau of Mines radiation control research, 4:32486 (CONF- 
7704103-) 
URANIUM MINES/SAMPLING 
Grade control in underground mines: Grants Mineral Belt, New 
Mexico, 4:32477 (CONF- 7704103-) 
URANIUM MINES/VENTILATION 
High-volume ventilation at Denison Mines Limited, 4:32490 
URANIUM MINES/WASTE HEAT UTILIZATION 
Heat reclaim at mine surface plants, 4:34059 
URANIUM ORES/BIOLOGICAL EFFECTS 
Inhaled radon daughters and uranium ore dust in rodents (Rats) 
4:34934 (PNL-2850(Pt.1)) 
Inhaled uranium ore dust in beagle dogs, 4:34935 (PNL- 
2850(Pt.1)) 
URANIUM ORES/DUSTS 
Inhaled radon daughters and uranium ore dust in rodents (Rats), 
4:34934 (PNL-2850(Pt.1)) 
URANIUM ORES/EXPLOITATION 
Uranium mining technology, 4:32471 (CONF-7704103-) 
URANIUM ORES/HYDRAULIC MINING 
Uranium in situ leach mining in the United States. Information 
circular, 4:32488 (PB-284873) 
URANIUM ORES/LEACHING 
Progress summary of US Bureau of Mines heap leaching studies 
on uranium ores, 4:32484 (CONF-7704103-) 
URANIUM ORES/MINING 
Hydraulic jet mining (Marconaflo), 4:32482 (CONF-7704103-) 
URANIUM ORES/ORE PROCESSING 
Metallurgy of uranium extraction, 4:32498 (CONF-7704103-) 
URANIUM ORES/SOLUTION MINING 
Comparison of open pit and in situ leach economics, 4:32483 
(CONF.7704103- ) 
Controlling uranium solution mining operations, 4:32491 
Facilities for the solution mining of uranium: operational and 
environmental aspects, 4:32493 
Mitigating the environmental impact of uranium solution mining 
groundwater restoration, 4:32496 
Projections of the impact of borehole leaching on domestic 
uranium production, 4:32481 (CONF-7704103-) 
Role of the U.S. EPA in underground injection: effects on 
solution mining, 4:32495 
Solution (in situ leach) mining of uranium: an overview, 4:32492 
Solution flow prediction via computer models, 4:32497 
Solution mining old stope leaching at United Nuclear-Homestake 
Partners, 4:32480 (CONF-7704103-) 





JUNE 30, 1979 


Water jet perforator for uranium leaching wells, 4:32473 (CONF- 
7704103-) 
Wyoming state regulations and environmental monitoring for in 
situ uranium mining, 4:32494 
URANIUM ORES/SURFACE MINING 
Mining techniques at Lucky Mc Uranium Corporation's Lucky 
Mc Mine, 4:32472 (CONF-7704103-) 
Open pit mining of uranium (Jackpile-Paquate mines), 4:32474 
(CONF-7704103-) 
URANIUM ORES/UNDERGROUND MINING 
Underground mining (wet, with track), 4:32475 (CONF-7704103-) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Method and apparatus for magnetically determining the Gd2Os 
content in UO: fuel pellets while eliminating the effect of 
ferromagnetic impurities an 4:32510 
URANIUM OXIDES/THERMODYNAMIC PROPERTIES 
Thermodynamic assessment of os HTGR fuel system Th-U-C-O, 
4:34286 
URANIUM RESERVES 
Contribution of nuclear power to world energy supply, 1975-2020, 
4:32460 
Statistics of the uranium industry (Exploration, reserves, 
production), 4:32457 (CONF-7704103-) 
URANIUM RESERVES/EVALUATION 
Brief look at ERDA's NURE program, 4:32461 (CONF-7704103-) 
URANUS PLANET/PLANETARY MAGNETOSPHERES 
Research in space physics at the University of lowa. Annual 
report, 1977, 4:35061 (N-78-27033) 
URBAN AREAS 
Federal Laboraory Consortium for Technology Transfer. Far 
West Region Local Government Assistance Task Force. First 
progress report (Impact of proposition 13 budget cuts), 4:33713 
(UCID-18037-79-1) 
URBAN AREAS/DATA PROCESSING 
Supply concepts by electronic data processing. Evaluation model 
for determining alternative possibilities of future heat supply, 
4:33700 
URBAN AREAS/HEAT DISTRIBUTION SYSTEMS 
Supply concepts by electronic data processing. Evaluation model 
for determining alternative possibilities of future heat supply, 
4:33700 
URBAN AREAS/TRANSPORTATION SYSTEMS 
Refuse derived fuel transportation analysis: a study by the County 
of Monroe - City of Rochester Technology Transfer Program, 
4:34019 (PB-283603) 
URINE/ABSORPTION SPECTROSCOPY 
Trace element analyses of metabolic samples (Accuracy and 
precision of atomic absorption spectroscopic analyses 
determined by comparing results from 3 different laboratories), 
4:34323 (EML-352) 
URINE/CHEMICAL ANALYSIS 
Determination of DTPA in urine by paper chromatography, 
4:34313 (PNL-2850(Pt.1)) 
UROGENITAL SYSTEM DISEASES 
Incidence of struvite urinary calculi in two ancestral lines of 
beagles, 4:34879 
US COAST GUARD/OIL POLLUTION CONTAINMENT 
Systems for arctic spill response. Volume I. Final report, August 
1977-March 1978, 4:32333 (AD-A-058782) 
Systems for arctic spill response. Volume II. Appendices. Final 
report, August 1977-March 1978, 4:32334 (AD-A-058783) 
US DOE 
See also BNL 
BONNEVILLE POWER ADMINISTRATION 
ENERGY EXTENSION SERVICE 
HANFORD RESERVATION 
HAPO - 
IDAHO NATIONAL ENGINEERING 
LABORATORY 
LASL 
LAWRENCE LIVERMORE LABORATORY 
ORNL 
SAVANNAH RIVER PLANT 
SOLAR ENERGY RESEARCH INSTITUTE 
Comparison of Energy Information Administration and 
Bonneville Power Administration load forecasts, 4:33765 
(DOE/EIA-0103/26) 
US DOE/HEAVY WATER COOLED REACTORS 
Design guide for category II reactors light and heavy water 
cooled reactors, 4:33380 (BNL-50831-2) 
US DOE/POLLUTION ABATEMENT 
Environmental control technology activities of the Department of 
Energy in FY 1978, 4:33667 (DOE/EV-0031) 
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USA/HYDROGEN-BASED ECONOMY 


US DOE/POLLUTION CONTROL 
Environmental control technology activities of the Department of 
Energy in FY 1978, 4:33667 (DOE/EV-0031) 
US DOE/REGULATIONS 
Control of Government property in possession of contractors, 
4:35479 (DOE/PR-0002) 
US DOE/RESEARCH PROGRAMS 
Small power systems applications project, 4:32936 
US DOE/RESEARCH REACTORS 
Design guide for category II reactors light and heavy water 
cooled reactors, 4:33380 (BNL-5083 1-2) 
US DOE/WATER COOLED REACTORS 
Design guide for category II reactors light and heavy water 
cooled reactors, 4:33380 (BNL-50831-2) 
US EES 
See ENERGY EXTENSION SERVICE 
IS ERDA 


See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/RADIOACTIVE WASTE MANAGEMENT 
Sources, production rates and characteristics of ERDA low-level 
wastes, 4:32651 
US NRC/REACTOR LICENSING 
Indexes to Nuclear Regulatory Commission issuances, July- 
December 1977, 4:33385 (NTISUB/C/ 142-404) 
Nuclear rea Commission issuances, 4:33386 (NTISUB/D/ 
142-011 
US NRC/SAFEGUARDS 
Domestic safeguards: annual report to Congress, fiscal year 1978, 
4:32704 (NUREG-0524) 
USA 
See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
CONNECTICUT 
IDAHO 
ILLINOIS 
KENTUCKY 
MAINE 
MICHIGAN 
MIDWEST REGION 
MINNESOTA 
MONTANA 
NEVADA 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
OREGON 
PENNSYLVANIA 
SOUTH CAROLINA 
SOUTH DAKOTA 
SOUTHEAST REGION 
SOUTHWEST REGION 
TENNESSEE 
TEXAS 
VIRGINIA 
WASHINGTON 
WESTERN REGION 
WISCONSIN 
WYOMING 
USA/BWR TYPE REACTORS 
Licensed operating reactors. Operating units status report, data as 
of 1-31-79, 4:33282 (NUREG-0020(Vol.3)(No.2)) 
USA/COAL DEPOSITS 
Clean energy from coal, 4:32018 (PETC-1000) 
USA/ENERGY CONSUMPTION 
Energy use in the United States by state and region. A statistical 
compendium of 1972 consumption, prices, and expenditures 
(Book), 4:33789 
USA/ENERGY SHORTAGES 
Assessment of potential U.S. petroleum supply shortfalls, 1978 
(Forecasting using Petroleum Allocation (PAL) model), 4:33721 
(DOE/EIA-0102/38) 
USA/ENERGY SOURCES 
American energy choices before the year 2000 (Book), 4:33730 
USA/ENERGY SUPPLIES 
= supply vulnerability, 1985, 4:32321 (DOE/EIA-0102/ 


Petroleum supply/demand estimates and cost of petroleum 
exports, 1978-1979, 4:32319 (DOE/EIA-0102/40) 
USA/HYDROGEN-BASED ECONOMY 
Hydrogen technology: an overview, 4:32724 (BNL-25760) 





USA/INSOLATION 


USA/INSOLATION 
Brief review of the United States solar resource assessment 
program, 4:32849 
USA/NATURAL GAS DEPOSITS 
Analysis of the productivity of domestic petroleum exploration 
activities, 4:32205 (DOE/EIA-0102/7) 
USA/NUCLEAR POWER PLANTS 
Licensed operating reactors. Operating units status report, data as 
of 1-31-79, 4:33282 (NUREG-0020(Vol.3)(No.2)) 
USA/PETROLEUM 
Assessment of potential U.S. petroleum supply shortfalls, 1978 
(Forecasting using Petroleum Allocation (PAL) model), 4:33721 
(DOE/EIA-0102/38) 
Random drilling model for placing limits on ultimatley 
recoverable crude oil in the conterminous U.S., 4:33760 
USA/PETROLEUM DEPOSITS 
Analysis of the productivity of domestic petroleum exploration 
activities, 4:32205 (DOE/EIA-0102/7) 
USA/PETROLEUM INDUSTRY 
U.S. oil geography in 1990: scenarios and implications for 
economic policy, 4:32200 (UT/CES-PS-5) 
USA/POWER GENERATION 
Monthly report, data for September 1978 cost and quality of fuels 
for electric utility plants, 4:33175 (DOE/EIA-0075-9(78)) 
USA/PWR TYPE REACTORS 
Licensed operating reactors. Operating units status report, data as 
of 1-31-79, 4:33282 (NUREG-0020(Vol.3)(No.2)) 
USA/RADIOACTIVE WASTE MANAGEMENT 
Management of transuranium-contaminated solid wastes from the 
Department of Energy nuclear materials production and R and 
D programs, 4:32626 
Overview of the transuranium (TRU) contaminated waste 
management program in the USA, 4:32619 
USA/TERMINAL FACILITIES 
McDuffie terminals: a modern USA coal export port, 4:32168 
USA/TRANSPORTATION SECTOR 
Energy conservation and travel behavior, 4:34023 (DOE/TIC- 
10035) 
USA/URANIUM DEPOSITS 
Uranium exploration, 4:32458 (CONF-7704103-) 
USA/WIND POWER 
Overview assessment of potential small electric utility applications 
of wind energy systems, 4:33099 (SERI/TR-35-086) 
USA/WIND POWER PLANTS 
Overview assessment of potential small electric utility applications 
of wind energy systems, 4:33099 (SERI/TR-35-086) 
USSR 
See also CAUCASUS 
USSR/CRYOGENICS 
Development of cryogenic machine building in the USSR, 4:34450 
USSR/HVAC SYSTEMS 
Electric Power System of Armenian SSR, 4:33114 (DOE/ET- 
0076) 
USSR/NATURAL GAS DEPOSITS 
European North of the U.S.S.R: a new and important oil and gas 
province, 4:32206 
Today work better than yesterday, tomorrow--better than today, 
4:32208 
Ways to improve efficiency of seismic exploration in preparation 
of structures for drilling in West Yakutia, 4:32210 
USSR/NUCLEAR POWER PLANTS 
Looking east--the nuclear push in the USSR and eastern Europe, 
4:33269 
USSR/PETROLEUM DEPOSITS 
European North of the U.S.S.R: a new and important oil and gas 
province, 4:32206 
Today work better than yesterday, tomorrow--better than today, 
4:32208 
Ways to improve efficiency of seismic exploration in preparation 
of structures for drilling in West Yakutia, 4:32210 
USSR/PETROLEUM GEOLOGY 
Role of the biogenic factor in alteration of oils in the Kenkiyak 
field, 4:32213 
USSR/RADIOACTIVE WASTE MANAGEMENT 
Experience of the management of solid alpha-bearing wastes, 
4:32618 
Studies on the management of high-level and alpha-bearing wastes 
in the USSR, 4:32627 
UTERUS/X-RAY DOSIMETRY 
Computer program for organ doses in diagnostic radiology. Final 
report May 78, 4:34915 (PB-283481) 
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VACUUM STATES/METRICS 
Class of “noncanonical” vacuum metrics with two commuting 
Killing vectors, 4:35284 
VALVES/DESIGN 
Idling and warm-up fuel control device (Patent), 4:34103 
New valve construction for energy installations, 4:34437 
Respiratory exposure control valve, 4:34729 (PNL-2850(Pt.1)) 
VALVES/FAIL MODE ANALYSIS 
Materials technology for coal-conversion processes. Fifteenth 


uarterly report, July-September 1978, 4:34227 (ANL-79-2) 
VALVES/PERFORMANCE TESTING 


State-of-the-art lock hopper — test plan, 4:32017 (MERC-78/2) 
VALVES/PR ROTECTIVE CO TINGS 
Erosion testing of potential ae materials for coal gasification 
systems, 4: 32009 (BM-RI-8335) 
VALVES/SPECIFICATIONS 
State-of-the-art lock hopper valve test plan, 4:32017 (MERC-78/2) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VAN DE GRAAFF ACCELERATORS/BEAM OPTICS 
Accelerator system for producin, ag ment beams for 
studies of interactive surface effects, 
VAN DE GRAAFF ACCELERATORS/CONTROL SYSTEMS 
Optical control system for high-voltage terminals (Patent), 4:34642 
VAN DE GRAAFF ACCELERATORS/OPERATION 
Triangle Universities Nuclear Laboratory annual report: TUNL 
I, 1 January 1978-31 December 1978, 4:35180 (ORO-1067- 
1 


VANADIUM/CHARGED-PARTICLE TRANSPORT 

Muon diffusion and trapping studies in high purity vanadium 

(Temperature dependence), 4:35116 (LA-UR-78-2120) 

VANADIUM/PHYSICAL RADIATION EFFECTS 

Radiation-damage considerations (Neutrons), 4:34241 
VANADIUM/RADIATION HARDENING 

Dispersed barrier hardening in irradiated metals, 4:34252 
VANADIUM/SUPPLY DEMAND 

oe supply and demand outlook. Final report, 4:34144 (PB- 


VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/FABRICATION 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Experience with high chromium ferritic steels in fossil fired 
boilers, 4:34163 
Mechanical properties and microstructure of heat treated and 
—— Ti-6aL-4V. Final report, 1 September 1976-30 
ptember 1977, 4:34178 (AD-A-058691) 
Mechanical properties of materials in fusion reactor first-wall and 
blanket systems, 4:35468 (CONF-790125-33) 
VANADIUM ALLOYS/MICROSTRUCTURE 
Mechanical properties and microstructure of heat treated and 
uenched Ti-6aL-4V. Final report, 1 September 1976-30 
tember 1977, 4:34178 (AD-A-058691) 
VANADIUM ALLOYS/TRANSITION TEMPERATURE 
Influence of nondiagonal disorder on the superconducting 
transition temperature of alloys, 4:34220 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Radiation-induced solute segregation in a V-15 wt % Cr alloy, 
4:35465 (CONF-790125-13) 
VANADIUM BASE ALLOYS/SORPTIVE PROPERTIES 
— of hydrogen by binary vanadium-chromium alloys, 
4:34225 


VANADIUM COMPLEXES/ELECTRON SPIN RESONANCE 
Determination of vanadyl porphyrin complexes in crude oils by 
esr method, 4:32365 
VANPOOLING/IMPLEMENTATION 
Vanpooling: an overview. Final report, 4:34024 (PB-283275) 
VANPOOLING/LEGAL ASPECTS 
anpooling: an overview. Final report, 4:34024 (PB-283275) 
VAPOR COMPRESSION REFRIGERATION CYCLE 
Heat driven mobile refrigeration cycle analysis, 4:33799 
VAPOR INCINERATORS 
See AFTERBURNERS 
VARIABILITY (BIOLOGICAL) 
See BIOLOGICAL VARIABILITY 
VARIABLE STARS/BALMER LINES 
Rapid variations of line profiles in Be stars. I. Video scans of the 
a and H£ lines, 4:35015 
VECTOR DOMINANCE MODEL/PARTICLE KINEMATICS 
—- “ey process in the DESY observation of rho’ (1100), 
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VECTOR MESONS 
(Mesons with spin-one.) 
VECTOR MESONS/MASS SPECTRA 
Mass spectrum and Regge trajectories of light vector mesons in 
the relativistic quark model, 4:35159 
VECTOR MESONS/PARTICLE PRODUCTION 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209) 
VECTOR MESONS/QUARK MODEL 
Parton recombination model including resonance production. RL- 
78-040, 4:35226 (DOE/ER/70004-209) 
VECTOR MESONS/REGGE TRAJECTORIES 
Mass spectrum and Regge trajectories of light vector mesons in 
the relativistic quark model, 4:35159 
VEGETABLES 
(Edible parts of plants only.) 
See pt SOYBEANS 


VEGETABLES/CONTAMINATION 
Doses for various pathways to man based on unit concentrations 
of radionuclides pertinent to decontamination and 
decommissioning of properties, 4:34945 (ORNL/OEPA-7) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
EARTHMOVING EQUIPMENT 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/DRAG 
Determination of vehicle rolling resistance and aerodynamic drag, 
4:34135 (LA-UR-78-3229) 
VEHICLES/ROLLING FRICTION 
Determination of vehicle rolling resistance and aerodynamic drag, 
4:34135 (LA-UR-78-3229) 
VENOMS/BIOCHEMISTRY 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
VENOMS/CHEMICAL ANALYSIS 
Amino acid sequence and disulfide bond assignment of myotoxin a 
isolated from the venom of prairie rattlesnake (Crotalus viridis 
viridis), 4:34850 
VENOMS/MOLECULAR STRUCTURE 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
VENOMS/TOXICITY 
Biochemistry of snake venom neurotoxins and their application to 
the study of synapse (Neurotoxins isolated from venom of the 
Formosan banded krait), 4:34862 (LBL-8422) 
VENOMS/TOXINS 
Amino acid sequence and disulfide bond assignment of myotoxin a 
isolated from the venom of prairie rattlesnake (Crotalus viridis 
viridis), 4:34850 
VENTILATION SYSTEMS/RELIABILITY 
Increasing the reliability of mine ventilators (USSR book; 91 
references), 4:32162 
VENTILATION SYSTEMS/REPAIR 
Increasing the reliability of mine ventilators (USSR book; 91 
references), 4:32162 
VENUS PLANET/PLANETARY ATMOSPHERES 
Interpretation of Venera 10 optical measurements, 4:35051 
VERTICAL AXIS TURBINES 
See also DARRIEUS ROTORS 
VERTICAL AXIS TURBINES/DESIGN 
aos design idea for a small vertical-axis turbine, 
4:33107 
VERTICAL AXIS TURBINES/ROTORS 
The theoretical performance of a straight-bladed, vertical axis 
wind turbine, 4:33105 (N-78-26561) 
VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHF RADIATION 
See RADIOWAVE RADIATION 
VHTR REACTOR/COATED FUEL PARTICLES 
Studies on design principles and criteria of fuels and graphites for 
experimental multi-purpose very high temperature reactor, 
4:33337 (JAERI-M-7415) 
VHTR REACTOR/REACTOR CORES 
Studies on design principles and criteria of fuels and graphites for 
ye rimental multi-purpose very high temperature reactor, 
3337 (JAERI-M-7415) 


WAK/RADIOACTIVE EFFLUENTS 


VIRGINIA/MAGNETIC SURVEYS 
NURE aerial gamma-ray and magnetic reconnaissance survey: 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NJ 17- 


11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GIBX-16(79)(Vol.2)(JohnsonCity)) 
GINIA/RADIOMETRIC SURVEYS 


NURE aerial gamma-ray and magnetic reconnaissance surv 
Blue Ridge area, Greensboro NJ 17-12, Winston-Salem NO 17- 
11, and Johnson City NJ 17-10 Quadrangles (NURE program), 
4:32462 (GIBX-16(73)(Vol.2)(JohnsonCity)) 
VIRUSES 
See also BACTERIOPHAGES 
VIRUSES/ATP-ASE 
Comparison of the properties of an ATPase of 
myeloblastosis virus and its host cell, 4:34845 *PNL-2850t.1)) 
VIRUSES/BIOCHEMISTRY 
RNA of tobacco etch virus contains poly(A), 4:34853 
VIRUSES/CARCINOGENESIS 
Fifth annual report of cancer research at the University of 
Chicago, 4:34908 (TID-29449) 
VIRUSES/CHEMICAL ANALYSIS 
RNA of tobacco etch virus contains poly(A), 4:34853 
VIRUSES/ENZYMES 
Purification and characterization of viral reverse transcriptase 
isolated from porcine cell cultures, 4:34842 (PNL-2850(Pt.1)) 
VIRUSES/GENETICS 
Cancer and Toxicology Section, 4:34840 (ORNL-5496) 
VISIBLE RADIATION/FOCUSING 
Short-wave limit of the gravitational focusing effect imposed by 
asphericity of the gravity field of the lens star, 4:35286 
‘AMIN C 


VIT. 
See ASCORBIC ACID 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VOIDS/DIFFUSION 
Non-equilibrium models for diffusive cavitation of grain interfaces, 
4:34190 
VOLATILE MATTER/CHEMICAL COMPOSITIO) 
Characterization of volatile matter in coal, 4:32059 (FE-3087-2) 
VOLCANIC ROCKS/PHYSICAL PROPERTIES 
Reserach on the physical properties of geothermal reservoir rock. 
Quarterly report (From Columbia Plateau volcanic basin), 
4:33096 (COO-2908-4) 
VOLTAGE REGULATORS/DESIGN 
SCR switched capacitor voltage regulator for 150 kV neutral 
beam power supply, 4:35437 (LBL-8156) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VULNERABILITY/RADIATION HARDENING 
Target vulnerability and hardness uncertainty analysis. Final 
report, 30 March 1976-31 January 1977, 4:34750 (AD-A-058653) 
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WAIRAKEI GEOTHERMAL FIELD/GEOLOGY 
Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and planned 
installations. Report No. CATMET/17, 4: 33086 (COO-4051-23) 
WAIRAKEI GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 


Geothermal power plants of New Zealand, Philippines, and 
Indonesia: a technical survey of existing and planned 
installations. Report No. CATMET/17, 4:33086 (COO-4051-23) 

WAK 
(Wiederaufarbeitungsanlage Karlsruhe.) 
WAK/AIR FILTERS 

Experience with filter installations and emissions from the 

Karlsruhe reprocessing plant (WAK), 4:32568 (AED-Conf-77- 


473-004) 
WAK/FISSION PRODUCT RELEASE 
CO, emissions from the WAK, 4:32571 (AED-Conf-77-473-011) 
WAK/OFF-GAS SYSTEMS 
CO, emissions from the WAK, 4:32571 (AED-Conf-77-473-011) 
AZUR. A plant for purification of dissolver off-gas from WAK, 
4:32576 (AED-Conf-77-473-025) 
Experience with filter installations and emissions from the 
s15 00) reprocessing plant (WAK), 4:32568 (AED-Conf-77- 
WAK/RADIOACTIVE EFFLUENTS 
Monitoring the release of radioactivity from the Karlsruhe 
reprocessing plant (WAK), 4:32580 (AED-Conf-77-473-032) 





WAK/RADIOACTIVE WASTES 


WAK/RADIOACTIVE WASTES 

Processing and monitoring liquid, radioactive effluents from the 
Wiederaufarbeitungsanlage Karlsruhe, 4:32570 (AED-Conf-77- 
473-008) 

WASHINGTON/ENERGY EXTENSION SERVICE 

Evaluation of the Energy Extension sService Pilot Program. 

Report to Congress, 4:33709 (DOE/CS-1174) 
WASHINGTON/GOVERNMENT POLICIES 

Role of government in solar energy development: a view from the 

Northwest, 4:32854 (PNL-2784) 
WASHINGTON/HYDROELECTRIC POWER 

Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 

WASHINGTON/IRRIGATION 

Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 

WASHINGTON/MINES 

Directory of Washington Mining Operations, 1977, 4:33672 (NP- 

23496) 
WASHINGTON/SOLAR ENERGY 
Role of government in solar energy development: a view from the 
Northwest, 4:32854 (PNL-2784) 

WASTE HEAT/HEAT RECOVERY 

Industrial and institutional waste heat recovery (Book), 4:34060 
WASTE HEAT BOILERS/REVIEWS 

Waste heat boilers connected in series with gas turbines, 4:33169 
WASTE HEAT UTILIZATION/COST BENEFIT ANALYSIS 

Heat reclaim at mine surface plants, 4:34059 
WASTE HEAT UTILIZATION/ECONOMICS 

Possible heat recovery equipments in the Steelwork at 
Oxeloesund, Sweden (In Swedish), 4:34057 (STUDSVIK/ES- 
78-76) 

Utilization of heat pumps within the industry and for district 
heating, 4:34056 (NEFOS-1978-1) 

WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 

Application of thermal energy storage in the cement industry. 
Final report, September 1977-March 1978, 4:34051 (CONS- 
5084-1) 

Possible heat recovery equipments in the Steelwork at 
Oxeloesund, Sweden (In Swedish), 4:34057 (STUDSVIK/ES- 
78-76) 

Solid waste utilization in integrated community energy systems, 
4:34082 

Use of waste heat to heat hothouses: basic directions and 
engineering decisions, 4:34052 (DOE/ET-0076) 

WASTE HEAT UTILIZATION/FINANCIAL INCENTIVES 

Heat reclaim at mine surface plants, 4:34059 

WASTE OILS/WASTE PROCESSING 
Process and apparatus for separating light oil from a mixture 
comprising waste oil (Patent), 4:32331 
WASTE PROCESSING 
See also PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/EQUIPMENT 
Handling prep plant refuse with vibrating equipment, 4:32075 
WASTE PROCESSING/SOLAR DISTILLATION 

Treatment of domestic sewage by using solar distillation and plant 

culture, 4:33023 
WASTE PROCESSING PLANTS/OPERATION 

Method and apparatus for separating solid materials (Patent), 
4:34550 

Two million tons of solid waste processing experience, 4:34091 

WASTE PROCESSING PLANTS/PERFORMANCE 
Two million tons of solid waste processing experience, 4:34091 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
WASTE PRODUCT UTILIZATION/MEETINGS 
New horizons in construction mateials. Volume 1, 4:34071 
WASTE WATER 

Wastewater facilities and the clean water program. Volume 2. 
Analysis, comments and responses. Denver regional 
Environmental Impace Statement (final), 4:34833 (PB-283332) 

WASTE WATER/CHEMICAL ANALYSIS 
Analysis of GFERC wastewater samples, run RA-16, 4:32073 
(FE-2496-15) 
WASTE WATER/FLOCCULATION 
Method for processing raw coal (Patent), 4:32173 
WASTE WATER/RECYCLING 
Method for processing raw coal (Patent), 4:32173 
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WASTE WATER/RESOURCE CONSERVATION 
Beneficial uses program. Progress report for period ending March 
31, 1978, 4:34911 (SAND-78-1932) 
WATER 
See also DRINKING WATER 
FEEDWATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL ANALYSIS 
Appartus and method for anayzing oil content of water (Patent), 
4:32341 
Characterization of trench water at the Maxey Flats low-level 
radioactive waste disposal site, 4:32660 
New techniques for analysis of organic pollutants in drinking 
water, 4:34317 (IS-T-845) 
WATER/CHEMICAL REACTION KINETICS 
Synchrotron radiation and atom pair correlation functions in 
electrolyte solutions, 4:34331 (CONF-7810125-1) 
WATER/CHEMICAL REACTIONS 
Rhenium formy] and carboxyl complexes derived from the 
(CsHs)Re(CO)2(NO)* cation: models for the Fischer-Tropsch 
and water gas shift reactions, 4:34369 
Transition metal chemistry under high carbon monoxide pressure: 
an infrared spectroscopic study of catalysis in the Fischer- 
Tropsch reaction, 4:32739 (SRO-933-3) 
WATER/DESALINATION 
Study of the energy utilization in operating osmosis systems, 
4:34083 (ORNL/TM-6735) 
WATER/EQUATIONS OF STATE 
Equations of state of SiO2 and H2O mixtures, 4:34298 (UCRL- 
52610) 
WATER/HOT ATOM CHEMISTRY 
Interaction of energetic tritium with silicon carbide, 4:34390 
WATER/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, September 1, 1978-November 30, 1978, 4:32354 
(SAN-1809-11) 
WATER/METABOLISM 
CO: production in animals: analysis of potential errors in the 
doubly labeled water method (*H and **O), 4:34902 (UCLA-12- 
1189) 
Water flux in animals: analysis of potential errors in the tritiated 
water method, 4:34901 (UCLA-12-1188) 
WATER/PHOTOCHEMICAL REACTIONS 
Homogeneous catalysis of the photoreduction of water by visible 
light. Mediation by a tris(2,2’-bipyridine)ruthenium(II)- 
cobalt(II) macrocycle system, 4:32733 
WATER/PHOTOLYSIS 
Photochemical hydrogen production through solar radiation by 
means of the membrane principle, 4:32923 
WATER/RADIOLYSIS 
Theoretical analysis of the LET dependence of transient yields 
observed in pulse radiolysis with ion beams, 4:34386 
WATER/THERMAL CONDUCTIVITY 
Boric acid effects on water properties and LOCA thermal- 
hydraulics in PWRs, 4:33581 (LTR-20-91) 
WATER/VISCOSITY 
Boric acid effects on water properties and LOCA thermal- 
hydraulics in PWRs, 4:33581 (LTR-20-91) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
HFR REACTOR 
JMTR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SAFARI-1 REACTOR 
TSR-2 REACTOR 
WATER COOLED REACTORS/BLOWDOWN 
Two-fluid model for critical vapour-liquid flow, 4:33604 
WATER COOLED REACTORS/DESIGN 
Design guide for category II reactors light and heavy water 
cooled reactors (US DOB), 4:33380 (BNL-50831-2) 
WATER COOLED REACTORS/FUEL CYCLE 
ERDA Light Water Reactor Fuel Recycle Assistance Program, 
4:32531 
Fuel cycle cost studies: fabrication, reprocessing, and refabrication 
of LWR, SSCR, HWR, LMFBR, and HTGR fuels, 4:32546 
(ORNL/TM-6522) 
WATER COOLED REACTORS/FUEL PELLETS 
Babcock and Wilcox plutonium fuel fabrication experience, 
4:32515 
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WATER COOLED REACTORS/LOW-LEVEL RADIOACTIVE 
WASTES 
Characterization of selected low-level radioactive waste generated 
by four light water reactors located in New York State, 4:32591 
WATER COOLED REACTORS/PRESSURE VESSELS 
Structural integrity of water reactor pressure boundary 
components. Progress report for period ending 30 November 
1977, 4:33275 (AD-A-058588) 
WATER COOLED REACTORS/RECOMMENDATIONS 
Design guide for category II reactors light and heavy water 
cooled reactors (US DOB), 4:33380 (BNL-50831-2) 
WATER CURRENT POWER GENERATORS/STABILITY 
Investigating the asynchronous operation of the water current 
power generators of Krasnoyarsk power station with the aid of 
a mathematical model, 4:32796 
WATER HEATERS 
Low cost aerodynamic heater representing a fully matched load 
for wind energy systems, 4:33101 
WATER HEATERS/DESIGN 
Electrically heated liquid tank employing heat pipe heat transfer 
means (Patent), 4:34414 
Thermodynamic design of reliable economically optimal 
feedheaters, 4:33150 
WATER HEATERS/DRAFT CONTROL SYSTEMS 
Automatic flue dampers, 4:33986 
WATER HEATERS/HEAT STORAGE 
Electric rates for commercializing thermal storage in buildings, 
4:33987 (CONF-78 1235-2) 
WATER HEATERS/OPERATION 
Electrically heated liquid tank employing heat pipe heat transfer 
means (Patent), 4:34414 
WATER MODERATED REACTORS 
See also BWR TYPE REACTORS 
HFR REACTOR 
JMTR REACTOR 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SAFARI-]1 REACTOR 
TSR-2 REACTOR 
WATER MODERATED REACTORS/GASEOUS WASTES 
4C activity and distribution in gaseous effluents from pressurized 
water reactors, 4:34793 
WATER POLLUTION 
Current status of environmental mercury problems, 4:34820 (TID- 
29441) 
Economics of installation and operation of alternative screening 
devices pursuant to Sect. 316 (b), 4:34822 
Oxidant effects on complex mixtures of nonvolatile organics in 
polluted waters: examination by HPLC and bioscreening, 
4:34402 (CONF-7811108-1) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Factors influencing pH in lake water, 4:34816 (IVL-B-443) 
WATER POLLUTION/MONITORING 
New techniques for analysis of organic pollutants in drinking 
water, 4:34317 (IS-T-845) 
WATER POLLUTION CONTROL/COST 
National Environmental Impact Projection No. 1 (Energy supply 
and demand and environmental and economic impacts projected 
to the year 1990), 4:34830 (HCP/P-6119) 
WATER RESOURCES/AERIAL SURVEYING 
Snow-covered area utilization in runoff forecasts, 4:33674 
WATER RESOURCES/DATA ACQUISITION 
Water fact for hydropower, 4:32777 (IDO-10076) 
WATER RESOURCES/DATA COMPILATION 
Water fact for hydropower, 4:32777 (IDO-10076) 
WATER RESOURCES/FORECASTING 
Snow-covered area utilization in runoff forecasts, 4:33674 
WATER RESOURCES/MANAGEMENT 
Hydro storage, river-flow regulation and coordination, 4:32769 
(IDO-10076) 
WATER RESOURCES/RESOURCE CONSERVATION 
Analysis of the tradeoff between irrigated agriculure and 
hydroelectric power in the Pacific Northwest (Base-line 
estimate of the effects of agricultural irrigation on the 
hydroelectric power generating potential projected for the year 
2020), 4:32781 (PNL-RAP-32) 
WATER SOLUTIONS 
See AQUEOUS SOLUTIONS 
WATER TREATMENT PLANTS/HUMIDITY CONTROL 
Dehumidification of air in water treatment plants, 4:34039 
WATER TREATMENT PLANTS/POWER DEMAND 
Solid waste resource recovery full scale test report. Volume I, 
4:34092 
WATER WAVES/WAVE FORCES 
Waves and wave forces, 4:34570 


WELL CASINGS/SPACERS 


WATERFLOODING/TECHNOLOGY ASSESSMENT 
Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Progress report for the quarter ending September 30, 1978, 
4:32230 (BETC-0026/4) 
WAVE ENERGY CONVERTERS 
System producing power by making use of the energy of water 
waves (Patent), 4:33098 
WAVE FORCES/FORECASTING 
Waves and wave forces, 4:34570 
WAVE POWER/AVAILABILITY 
Review of South Africa’s prospects for powr from the ocean, 
4:33097 
WAVELENGTHS/RADIOSENSITIVITY EFFECTS 
Possibilities and problems in uv radiation carcinogenesis 
experiments, 4:34918 (CONF-7809133-1) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/CABIBBO ANGLE 
Horizontal interaction and weak mixing angles, 4:35150 
WEAK INTERACTIONS/STOCHASTIC PROCESSES 
Stochastic processes in dynamical systems, 4:35151 
WEINBERG-SALAM GAUGE MODEL/P INVARIANCE 
Preliminary observation of parity nonconservation in atomic 
thallium, 4:35080 
WELDED JOINTS/ARC WELDING 
Welding of bucket wheel excavators, 4:34155 
WELDED JOINTS/CRACKS 
Elevated temperature fatigue crack growth behavior of Type 304/ 
308 Stainless Steel weldments in sodium/cavity gas 
environment, 4:34187 (WARD-CG-3045-4) 
Fatigue-crack propagation behavior of several pressure vessel 
steels and weldments, 4:34181 
Review of work related to reheat cracking in nuclear reactor 
pressure vessel steels, 4:33483 
Undermatching electrode applied to HT80 heavy plates for 
penstock, 4:34156 
WELDED JOINTS/FILLER METALS 
Joining technology development summary, 189a OH024, 4:34148 
(CONF-781219-4) 
WELDED JOINTS/FRACTURE PROPERTIES 
Mechanical properties test data for structural materials quarterly 
progress report for period ending April 30, 1978 (HTGR and 
LMFBR high temperature materials), 4:34183 (ORNL-5416) 
WELDED JOINTS/HEAT AFFECTED ZONE 
Review of work related to reheat cracking in nuclear reactor 
pressure vessel steels, 4:33483 
WELDED JOINTS/MECHANICAL PROPERTIES 
Investigation of weldability of heat resisting low-carbon type- 
15cr5mo steels, 4:34196 
Welding of bucket wheel excavators, 4:34155 
WELDED JOINTS/MICROSTRUCTURE 
Investigation of weldability of heat resisting low-carbon type- 
15cr5mo steels, 4:34196 
WELDED JOINTS/SUBMERGED ARC WELDING 
Welding of bucket wheel excavators, 4:34155 
WELDED JOINTS/ULTRASONIC TESTING 
Development of ultrasonic examination methods for austenitic 
stainless steel weld inspection, 4:34546 
WELDED JOINTS/WELDING 
Quarterly progress report on welding technology development, 
October-December 1978, 4:34152 (TREE-1351) 
WELDING 
(All endothermic processes for material joining.) 
WELDING/SURFACE CONTAMINATION 
Effect of surface contamination on solid phase welding: an 
overview, 4:34185 (SAND-78-0223C) 
WELDING MACHINES/CALIBRATION 
Welding technology development. Quarterly progress report, 
July-September 1978, 4:34151 (TREE-1318) 
WELDING MACHINES/DESIGN 
Electric arc welding gun (Patent), 4:34158 
WELDS 
See WELDED JOINTS 
WELL CASINGS 
Effect of form of “traveling” impulse on the state of stress and 
strain of hollow thick-walled cylinders, 4:34197 
WELL CASINGS/CATHODIC PROTECTION 
Cathodic protection requirements for well casings, 4:32250 
Mission analysis of photovoltaic solar energy systems. Quarterly 
progress report, December 1, 1975-February 29, 1976, 4:32880 
(SAN-1101/PA8-6) 
WELL CASINGS/SPACERS 
Placement of casing centralizers in borehole sections with dog-leg- 
severity, 4:34470 
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WELL CASINGS/THICKNESS 
Acoustical determination of cement sheath thickness in cased oil 
wells, 4:32266 
WELL CASINGS/WELL COMPLETION 
Setting retarding composition for well cementing and recementing 
(Patent), 4:32236 
WELL DRILLING 
See also DRILLS 
ROTARY DRILLS 
WELL DRILLING/DRILLING FLUIDS 
Investigation of rheological properties of aerated drilling muds, 
4:32254 
WELL DRILLING/ENVIRONMENTAL IMPACTS 
Examination of issues related to U.S. Lake Erie natural gas 
development, 4:32417 (ANL/ES-68) 
LOGGING EQUIPMENT/DESIGN 
Method and apparatus for neutron induced gamma ray logging for 
lithology identificaion (Patent), 4:34735 
WEST INDIES/SOLAR ENERGY 
Solar energy utilization in the West Indies, 4:32955 
WEST INDIES/TECHNOLOGY UTILIZATION 
Solar energy utilization in the West Indies, 4:32955 
WEST VALLEY PROCESSING P /D MMISSIONING 
Decommissioning alternatives for the West Valley, New York, 
Fuel Reprocessing Plant, 4:32520 (ANL-78-XX-96) 
WEST VALLEY PROCESSING PLANT/RADIOACTIVE 
WASTE STORAGE 
Seismic analysis of the acid liquid waste tanks at the Western New 
York State Nuclear Service Center, West Valley, New York, 
4:32524 (UCRL-52600) 
WESTERN AUSTRALIA/NATURAL GAS DEPOSITS 
Petroleum geology of the Outer Dampier Sub-basin, 4:32217 
WESTERN AUSTRALIA/PETROLEUM DEPOS 
Petroleum geology of the Outer Dampier Sub-basin, 4:32217 
WESTERN REGION 
See also ARIZONA 
CALIFORNIA 


NEVADA 
WESTERN REGION/ENERGY SOURCE DEVELOPMENT 
A review of regional-scale air quality models for long distance 
dispersion modeling in the four corners region. Contract report, 
4: 34765 (PB-285627) 


WHEAT/RADIONUCLIDE KINETICS 

Preliminary analysis offirst crop of plants grown in seven soils 
uniformly contaminated with four transuranic elements 
simultaneously. Quarterly progress report (7°7Np; °°Pu; 741 Am; 
244Cm; wheat), 4:34809 (NUREG/CR-0700) 

WHITE DWARF STARS/LUMINOSITY 

Meridional circulation caused by stellar rotation, 4:35018 
WHITE DWARF STARS/MASS 

White dwarfs and neutron stars with neutrino retention, 4:35017 
WHITE DWARF STARS/NEUTRINO REACTIONS 

White dwarfs and neutron stars with neutrino retention, 4:35017 
WHITE DWARF STARS/SIZE 

White dwarfs and neutron stars with neutrino retention, 4:35017 
WIND/HAZARDS 

Estimate of airborne release of plutonium from Babcock and 
Wilcox plant as a result of severe wind hazard and earthquake, 
4:32693 (PNL-2812) 

WIND POWER 

Alternative energy sources for Federal Aviation Administration 

ay Final report, May 1976-January 1978, 4:33798 (AD-A- 
1 
WIND POWER/AVAILABILITY 

Overview assessment of potential small electric utility applications 
of wind energy systems (USA), 4:33099 (SERI/TR-35-086) 

Wind characteristics over compiex terrain: laboratory simulation 
and field measurements at Rakaia Gorge, New Zealand, 4:33100 

WIND POWER/BIBLIOGRAPHIES 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, July-September 1976, 4:32811 (NTISUB/B/ 
024-76/003) 

Solar thermal energy utilization: a bibliography with abstracts. 
Quarterly update, October-December 1976, 4:32812 (NTISUB/ 
B/024-76/004) 

WIND POWER/MATHEMATICAL MODELS 

Wind characteristics over complex terrain: laboratory simulation 

and field measurements at Rakaia Gorge, New Zealand, 4:33100 
WIND POWER PLANTS/COST 

200-kW wind turbine generator conceptual design study, 4:33103 
(DOE/NASA/1028-79/1) 

WIND POWER PLANTS/DEVELOPING COUNTRIES 

Possibilities for the use of wind power stations in developing 
countries. Part 1, 4:33106 (NP-23666) 

WIND POWER PLANTS/ECONOMICS 

Overview assessment of potential small electric utility applications 

of wind energy systems (USA), 4:33099 (SERI/TR- 35.086) 
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WIND POWER PLANTS/FEASIBILITY STUDIES 
Analysis of a solar-thermal, wind assisted, turboelectric power 
system with heat recovery aspects, 4:32946 
Overview assessment of potential small electric utility applications 
of wind energy systems (USA), 4:33099 (SERI/TR-35-086) 
WIND POWER PLANTS/HYBRID SYSTEMS 
Analysis of a solar-thermal, wind assisted, turboelectric power 
system with heat recovery aspects, 4:32946 
WIND POWER PLANTS/MARKETING RESEARCH 
Review of selected solar market studies and techniques, 4:32852 
(SERI/PR-52-076) 
WIND POWER PLANTS/SPECIFICATIONS 
200-kW wind turbine generator conceptual design study, 4:33103 
(DOE/NASA/1028-79/1) 
WIND TURBINES 
See also VERTICAL AXIS TURBINES 
WIND TURBINES/ALTERNATORS 
Transient response to three-phase faults on a wind turbine 
generator. Ph.D. thesis - Toledo Univ, 4:33110 (N-78-26542) 
WIND TURBINES/COOLING TOWERS 
Wind energy generation with hyperbolic cooling towers, 4:33102 
WIND TURBINES/ENERGY STORAGE SYSTEMS 
Wind energy conversion systems, 4:33109 
WIND TURBINES/FEASIBILITY STUDIES 
Wind energy conversion systems, 4:33109 
WIND TURBINES/PERFORMANCE 
Possibilities for the use of wind power stations in developing 
countries. Part 1, 4:33106 (NP-23666) 
WIND TURBINES/POWER GENERATION 
Wind energy conversion systems, 4:33109 
WIND TURBINES/SPACE HEATING 
Low cost aerodynamic heater representing a fully matched load 
for wind energy systems, 4:33101 
WIND TURBINES/SPECIFICATIONS 
Possibilities for the use of wind power stations in developing 
countries. Part 1, 4:33106 (NP-23666) 
Wind energy generation with hyperbolic cooling towers, 4:33102 
WIND TURBINES/TURBINE BLADES 
Nonlinear equations of equilibrium for elastic helicopter or wind 
turbine blades undergoing moderate deformation, 4:33104 
(DOE/NASA/3082-78/1) 
WINDING MACHINES/AUTOMATION 
Automatic tension control for winding superconducting coils, 
4:34410 (Y/EN-257) 
WINDING MACHINES/MATHEMATICAL MODELS 
Automatic tension control for winding superconducting coils, 
4:34410 (Y/EN-257) 
WINDOWS/ANTIREFLECTION COATINGS 
Ultra low loss coatings of KCI laser windows. Final report, 1 June 
1976-31 December 1977, 4:34478 (AD-A-058524) 
WINDOWS/DESIGN 
Heat absorbing window eat 4:33043 
WINDOWS/HEAT TRANSFE 
Mean monthly net heat ae through windows, 4:33001 
WINDOWS/PHYSICAL RADIATION EFFECTS 
Radiation damage in diagnostic windows for the TFTR, 4:35464 
(CONF-790125-12) 
WINDOWS/THERMAL INSULATION 
Energy conservation, yes, air-impermeable windows, no, 4:33978 
WINKLER PROCESS/PILOT PLANTS 
High-temperature Winkler (HTW) test plant in the Rhinish brown 
coal district, 4:32032 
WIRE SPARK CHAMBERS/CALIBRATION 
Lead-glass wall addition to the SPEAR Mark | magnetic detector, 
4:34709 
WIRE SPARK CHAMBERS/DESIGN 
Lead-glass wall addition to the SPEAR Mark | magnetic detector, 
4:34709 
WIRE SPARK CHAMBERS/PERFORMANCE 
Lead-glass wall addition to the SPEAR Mark | magnetic detector, 
4:34709 
WISCONSIN/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 (DOE/CS-1174) 
WISCONSIN/HYDROELECTRIC POWER 
State regulation and dam safety, 4:32805 (IDO-10076) 
WISCONSIN/THORIUM ORES 
Uranium occurrences, Michigan, Wisconsin, and Minnesota. Fina! 
report, 4:32459 (RME-3161) 
WISCONSIN/URANIUM DEPOSITS 
Uranium occurrences, Michigan, Wisconsin, and Minnesota. Final 
report, 4:32459 (RME-3161) 
WISCONSIN/WATER RESOURCES 
Hydro storage, river-flow regulation and coordination, 4:32769 
(IDO-10076) 
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W-L SULFUR DIOXIDE RECOVERY PROCESS/ 
PERFORMANCE 
Davy Powergas Technology for the purification of flue gas, 
4:33189 
WOOD/ABUNDANCE 
Quantitative evaluation of wood as a source of solar energy, 
4:32919 
WOOD/AVAILABILITY 
Quantitative evaluation of wood as a source of solar energy, 
4:32919 
WOOD/CALORIFIC VALUE 
Increasing the biomass production of short rotation coppice 
forests. Progress report, 4:32903 (DOE/CS/01015-2) 
WOOD/CHEMICAL ANALYSIS 
Modified procedure to determine acid-insoluble lignin in wood 
and pulp, 4:34319 
WOOD/COMBUSTION 
Heating with wood: wood stove and fireplace guidelines, 4:34009 
WOOD/GASIFICATION 
Symposium on advances in synthetic fuels presented before the 
Division of Petroleum Chemistry, American Chemical Society, 
Miami Beach meeting, September 10-15, 1978, 4:32748 (CONF- 
780902-16) 
WOOD/HYDROLYSIS 
Material and energy balances in the production of ethanol from 
wood, 4:32901 (CONF-7806139-1) 
WOOD/STOVES 
Heating with wood: wood stove and fireplace guidelines, 4:34009 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
WOOD PRODUCTS INDUSTRY/PROCESS HEAT 
Cooperative energy utilization, 4:34070 
WOOD WASTES/ABUNDANCE 
Quantitative evaluation of wood as a source of solar energy, 
4:32919 
WOOD WASTES/AVAILABILITY 
Quantitative evaluation of wood as a source of solar energy, 
4:32919 
WOOD WASTES/COMBUSTION 
Bark burning as a primary fuel, 4:34034 
WOOD WASTES/DESIGN 
Energy generation from wood-waste, 4:33136 
WOOD WASTES/FLUIDIZED-BED COMBUSTION 
Energy recovery from long yard waste and fly ash char, 4:34560 
WOOD WASTES/FUELS 
Energy generation from wood-waste, 4:33136 
WOOD WASTES/OPERATION 
Energy generation from wood-waste, 4:33136 
WOOD WASTES/WASTE MANAGEMENT 
Bark burning as a primary fuel, 4:34034 
WORKERS 
See PERSONNEL 
WORKING FLUIDS/ADDITIVES 
Use of active experiment in selecting optimal concentrations of 
additives in hydraulic fluids, 4:32372 
WORKING FLUIDS/PERFORMANCE TESTING 
Certain problems in the chemmotology of automotive brake fluids, 
4:32380 
WORKING FLUIDS/PHYSICAL PROPERTIES 
Certain problems in the chemmotology of automotive brake fluids, 
4:32380 
WWER TYPE REACTORS/DISTRICT HEATING 
Nuclear power and heating plant in the urban agglomeration of 
Prague, 4:33462 (INIS- mf-4186) 
WWER TYPE REACTORS/IAEA SAFEGUARDS 
Application of the IAEA nuclear materials safeguards to WWER 
type power reactors, 4:33320 
WWER TYPE REACTORS/NUCLEAR MATERIALS 
MANAGEMENT 
Application of the IAEA nuclear materials safeguards to WWER 
type power reactors, 4:33320 
WWER TYPE REACTORS/PIPES 
Nondestructive testing of WWER 440 primary circuit components 
from 08KH18N12T grade steel, 4:33303 (INIS-mf-4181) 
WWER TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Reactorhydraulic model investigations, 4:33309 (VEIKI-15.97- 
021-2) 
WYOMING/ENERGY EXTENSION SERVICE 
Evaluation of the Energy Extension sService Pilot Program. 
Report to Congress, 4:33709 (DOE/CS-1174) 
WYOMING/MAGNETIC SURVEYS 
Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Rock Springs Quadrangle, Wyoming. Final report 
(NURE program), 4:32463 (GJBX-17(79)(Vol.2)(RockSprings)) 


XYLENES/PRODUCTION 


WYOMING/RADIOMETRIC SURVEYS 
Aerial gamma ray and magnetic survey: Rockies/Laramie Range 
Project, Rock Sorina’ Quadrangle, Wyoming. Final 
(NURE program), 4:32463 (GJBX-17(79)(Vol.2 


X 


X RADIATION/FOCUSING 

Short-wave limit of the gravitational focusing effect imposed by 

asphericity of the gravity field of the lens star, 4:35286 
X RADIATION/IMAGE PROCESSING 

Characteristics of computed tomographic reconstruction noise and 

their effect on detectability, 4:34886 
X RADIATION/RESONANCE SCATTERING 

Resonant Raman scattering of x rays: Evidence for K-M 

scattering, 4:35068 
XENON/ION-ATOM COLLISIONS 
Electron-transfer reactions of fast Xe/sup n/+ ions with Xe in the 
energy range 15 keV to 1.6 MeV, 4:35093 
XENON/NATURAL OCCURRENCE 
Rare-gas-rich separates from carbonaceous chondrites, 4:35011 
XENON/NUCLEAR STRUCTURE 

Estimate of the momentum distribution of the nucleons within the 

xenon nucleus, 4:35133 
XENON/PHOTOIONIZATION 

Photoionization of atoms. Progress report, 1 April 1978-30 March 
1979 (Summaries of research activities at the Univ. Nebraska), 
4:35076 (COO-2892-13) 

XENON/PHOTOLYSIS 
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